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ABSTRACT

In the province of Manitoba, the incidence of preterm birth (PTB) has been
increasing and is about 17% higher among Aboriginal than non-Aboriginal women. The

purpose of this study was to identiQ risk factors for spontaneous PTB in Manitoba
women, and to compare nsk factors among Aboriginal and non-Aboriginal women. A
case-control study was conducted at two tertiary care hospitals in Winnipeg, Manitoba.
Cases were women who delivered a live singleton infant at less than 37 weeks gestation
following spontaneous labor, while controls delivered between 37 and 42 weeks
gestation. A ratio of two controls per every case was used, and stratifieci sampling by
race was wployed. An interview was conducted with each subject on the postpartum

unit, and information was collected fiom the health record. Data were analyzed using
SPSS and SAS. There were 226 cases (36% Aboriginal) and 458 controls (38%

Aboriginal). Using stratified analyses, adjusted odds ratios (AOR) and 95% confidence
intervals were calculated. Significant risk factors for PTB across both strata, after
controlling for race, included: previous PTB, two or more previous spontaneous
abortions, hospitalization during pregnancy, gestational hypertension, vaginal bleeding
after 12 weeks gestation, smoking in the month prior to pregnancy, short stature, low
total weight gain during pregnancy ( l e s than 20 pounds), and inadequate prenatai care

Risk factors for non-Aboriginal women included abuse during pregnancy, low support
from others, low self-esteem, rupture of membranes (ROM) before labor, and moving
two or more times inthe last year. Risk factors for Aboriginal women included ROM

before labor, high perceived stress, and anemia, while age less than 19 years and single

..

Il

marital status were protective factors. After adjusting for other factors in a multiple
logistic regression model, significant modifiable risk factors included smoking prior to
pregnancy (AOR 1-69), low weight gain (AOR 3.4 l), and inadequate prenatal care (AOR

3.36). The population attrr'butable risk was 24.5% for smoking prior to pregnancy, 22.3%
for low weight gain, and 15.9%for inadequate prenatal care. This study identified some

modifiable risk factors for PTE3 which can be targeted for public health interventions, and
contributed to our understanding of differences in risk factors among Aboriginal and

non-Aboriginal women.
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CHAPTER 1: INTRODUCTION
Pretem birth is the most significant problem facing providers of matemal and
infant care today (Creasy & Merkatz, 1990). Despite the progress made in peruiatal

medicine over the past two decades, including the introduction of new diagnostic and
therapeutic technologies, there has been no improvement in the preterm birth rate
(Arnerican College of Obstetricians and Gynecologists, 1995). In fact, the rate has been
steadily increasing. in the United States, the incidence of preterm birth increased corn
9.4% in 1981 to 11.8% in 1999, a nse of more than 20% (Ventura, Martin, Curtin,

Menacker, & Hamilton, 200 1). In Canada, the proportion of live births before 37
completed weeks gestation increased fiom 6.4% in 1981 to 7.1% in 1996, mainly due to

an increase in the proportion of live births between 32 and 36 weeks gestation (Canadian
Perinatal Surveillance System, 1999; Joseph & Kramer, 1997). In Manitoba, the pretexm
birth rate increased fiom 6.2% in 1989-1993 to 6.9% in 19944998 (Manitoba Health,
2000). In addition, Aboriginal women in Manitoba have about a 17% higher incidence of

preterm birth than non-Aboriginal women . Based on data fiom the Manitoba Health
Epiderniology Unit perinatal database, preterm births accounted for 7.66% of live births
to Aboriginal women, compared to 6.39% of non-Aboriginal women during a three-year

period fkom 1994 to 1996 (Persona1 communication, J. Blanchard, July 1998). Refer to
Table 1.

Table 1.
Preterrn Births in Manitoba C o m ~ a r i nAborignal
~
and Non-Aborignal Women, for a
three-vear ~ e r i o d1994-1996
20-27 weeks
gestation

28-33 weeks
gestation

34-36 weeks
gestation

Total preterm

% of total live

buths

births

Abonginai*

26

89

35 1

466

7.66%

NonAboriginal

208

574

1853

2635

6.39%

Total

234

663

2204

3101

6.55%

Race

* Aboriginal women were identified by treary status.
These recent increases in preterm birth rates are concerning to health care
professionals and policy makers alike, since more than 90% of all neonatal deaths occur
among infants born preterm, and more than three-fourths of these deaths occur among
infants bom at less than 32 weeks of gestation (Venhua et al., 2001). Preterm infants are
40 times more likely to die in the neonatal period than are those with normal birth

weights, and neunideveloprnental handicaps, such as cerebral palsy, seinire disorders,
and mental retardation, are 22 times more common in less than 1500 gram infants versus
2500 gram ùifants (Momson, 1990). In addition to the medical impact, the economic

consequences of preterm birth also are significant. These consequences include the high
cost of neonatal intensive care, fiequent rehospitalizations in the first years of life, and
special education and l o n g - t m care for infants with severe physical and neurological
disabilities (Momson, 1990). For each preterm low birthweight infant born in Canada,
the neonatal intensive care and postneonatal care cost up to one year of age have been

conservatively estimated at $48, L 83 in 1995, with a lifetime cost of $676,800 per
surviving infant (Montquin & Lalonde, 1998). In the United States, there is a 50 fold

differentiai in initial hospital costs and a 24 fold differential in f h t year medical costs
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between very Iow buth weight infants and dl 0 t h infants (Petrou & Davidson, 2000).
The burden on the family and Society of caring for these premature babies is immense.

The etiology of preterm bîrth is multifactorial; risk factors include demographic,
biomedical, behavioral and psychosocial characteristics. In Krarner's (1 987) review and
meta-analysis of 895 studies, he concluded that low pre-pregnancy weight, prior history
of prematunty or spontaneous abortion, in utem exposure to diethylstilbestrol @ES), and

cigarette smoking have well established causal effects for preterm birth, and the majority
of prematurïty remains unerrplained. Berkowitz and Papiernik (I 993), in a
comprehensive review of the epidemiology of pretenn birth in the United States,
concluded that reasonably well established nsk factors for pretenn birth included black
race, single marital status, low socioeconornic status, previous low birth weight or

pretenn delivery, multiple second trimester spontaneous abortions, cervical and uterine
anomalies (including those associated with in utem DES exposure), multiple gestations
and cigarette smoking. Probable risk factors included cocaine use, urogenital infections,
and inadequate prenatal care. in one of the few Canadian studies on this topic,
significant detenninants of preterm birth included maternal short stature, noncompletion

of high school, unmarrieci status, smoking, diabetes, urinary tract infection within two
weeks of delivery, preprejpmcy hypertension, and previous history of preterm delivery,

low birth weight or neonatal death (Krarner, McLean, Eason, & Usher, 1992). Factors
requiring M e r study related to preterm birth in developed corntries include genital
tract infection, maternal employment and physical activity, stress and anxiety, general
morbidity, and quality of antenatal care (Kramer, 1987).
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Many studies on the epidemiology of preterm birth have focused on only one or
two sets of factors, such as biomedical risk factors or sociodemographic characteristics.

There is a need to understand how the various sets of factors, including psychosocial and
behavioral factors, interact to produce preterm birth. In addition, most biomedical risk

factors, such as a history of preterm birth, and sociodemographic characteristics, such as
age or education, are not amenable to change during pregnancy. In contrast, lifestyle
behaviors such as diet, smoking, and utilization of prenatal care, and psychosocial nsk
factors such as stress, are potentially modifiable during pregnancy. Greater knowledge
of modifiable risk factors will facilitate interventions to reduce these risk factors in
pregnant women, with the ultimate goal of reducing the incidence of preterm birth in a
particular population.
No study has provided a comprehensive examination of nsk factors for pretexm
birth in Manitoba women, nor has any study compared risk factors for pretenn birth in

Aboriginal and non- Aboriginal women. Research needs to be undertaken to obtain a
better understanding of the risk factors for prematurity in this population, and what
factors are responsible for the excess 25% of risk among Aboriginal women in the
province. The population attributable nsk percent (PAR%) can be calculated to represent
the proportion of disease that is due to certain modifiable risk factors, and the fiaction by

which the incidence of disease might be reduced after removal of a specific nsk factor
can be estimated (Berkowitz & Lapinski, 1998). This understanding will contribute to

the development of more effective prevention of pretemi birth by targeting potentially
modifiable risk factors for public health intervention, with the goal of decreasing the
overall rate of preterm birth in Manitoba, especially among Aboriginal women.

Purpose of the Study and Research Questions
The purpose of this case-control study was to identify the nsk factors for
spontaneous pretem birth in Manitoba women, and to compare risk factors among
Aboriginal and non-Aboriginal women in Manitoba. The focus was on potentially
modifiable risk factors for spontaneous preterm birth.
Specific research questions were as follows:
1.

Do women who smoke during pregnancy have a higher relative nsk of
spontaneous preterm birth than women who do not smoke during their
pregnancy? Does the association behueen smoking and pretenn birth diffa
between Aboriginal and non-Aboriginal women?

2.

Do women with poor nutritional status (as refiected by low pregravid body mass

index, inadequate rate of weight gain during pregnancy, and/or anemia) have a
higher relative risk of spontaneous preterm birth than women with adequate
nutritional status? Does the association between nutritional status and preterm
birth differ between Aboriginal and non-Aboriginal women?
3.

Do women receiving inadequate prenatai care (as determined using the Kessner
Adequacy of Prenatal Care Index) have a higher relative risk of spontaneous

pretenn birth than women receiving adequate prenatal care? Does the
association between prenatal care and pretem birth diffa between Aboriginal and
non-Abonginal women?
4.

Do women who report physical abuse during their pregnancy have a higher
relative risk of spontaneous pretem birth than women who do not report abuse?
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Does the association between abuse during pregnancy and preterm buth differ
between Aboriginal and non-Abonginal women?
5.

Do women whose work involves prolonged standing, long working hours, andior

shift work have a higher relative risk of spontaneous preterm birth than women
whose work is less strenuous? Does the association between strenuous work and
preterm birth differ between Aboriginal and non-Aboriginal women?
6.

Do women with a history of urogenital infections during theu pregnancy, suçh as
gonorrhea, chlamydia, syphilis, or bacterial vaginosis, h a ~ az higher relative nsk
of spontaneous pretenn birth than women without urogenital infections? Does
the association between urogenital infections and preterm birth differ between

Abonginal and non-Aboriginal women?
7.

Do women with higher levels of stress and low levels of social support or self
esteem during their pregnancy have a higher relative risk of spontaneous preterm
birth than women with low levels of stress and adequate social support and self

esteem? Does the association between stress, social support, self esteem, and
preterm birth differ between Abonginal and non-Aboriginal women?

CHAPTER 11: LITERATURE REVIEW
Conceptuai Framework
This research project was built upon a population health approach. A population
health approach is described as follows:
There is strong evidence indicating that factors outside the health care systern
significantly impact on health. These factors, cailed "determinants of health,"
include: income and social status, social support networks, education,
employment and working conditions, physical environments, social
environments, biology and genetic endowment, personal health practices and
coping skills, healthy child development, health senices, gender and culture. The
overall goal of a population health approach is maintainhg and improving the
health status of the entire population and reducing inequalities in health status
between groups andor sub-groups. In a population health appmach, the entire
range of individual and collective factors and conditions, that the evidence shows
determine population health status, and the interactions among them, are
considered. (Health Promotions and Programs Branch, 1998, p. 1)
Strategies to address population health must address a broad range of hedth

determhants in a comprehensive and interrelated way. Refer to Appendix A for a
description of these detenninants. The FederaVProvinciaVTerritonal Advisory
Committee on Population Health (1 994) proposes a h e w o r k that groups the
determinants of health into five categories:
1.

Social and Economic Environment: income, employment, social status, social

support networks, education, and social factors in the workplace.
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2.

Physical Environment: physical factors in the workplace, as well as other aspects
of the natural and human-built physical environment.

3.

Personal health practices: behaviors that enhance or create nsks to health.

4.

Individual Capacity and Coping Skills: psychological characteristics of the person
such as personal cornpetence, coping skills, and sense of control and mastery; and

genetic and biologicai characteristics.

5.

Health Services: seMces to promote, maintain and restore health. (pp. 28-29)

The diagram in Figure 1 illustrates a framework for population health. Research,
information and public policy form the foundation of the pyramid and are key tools for
addressing the detenninants of health. At the top of the pyramid is population health
status, underpinned by the five categories of health determïnants. Determinants related
to the individual and those related to collective conditions are shown on two different
levels, to convey the idea that the collective factors enable or provide the basis for the
individual factors (Federal/ProvinciayT&torial Advisory Cornmittee on Population
Health, 1994, p. 30).

Figure 1. Framework for Population Health

In applying this concephial fiamework to pretenn birth, the framework helps us

identify the factors that influence health among women of childbearing age, analyze
those factors, and assess their relative importance in detemiullng risk of preterm birth.

By learning more about the relationship of various determinants of health to preterm
birth, and differences between Aboriginal and non-Aboriginal women, actions can be

taken to reduce health inequaîities and improve the health of women of childbearing age.

Decisions about policy changes and pro-

priorities to reduce pretenn birth will be

guided by consideration of the evidence about the relative contribution of multiple health
detenninants and their interactions.

Risk Factors for Preterm Birth
The etiology of preterm bùth and the keys to its prevention remain poorly

understood. Although many risk factors are known to be associateci with pretenn buth,
the cause of rnost preterm births is unknown. Further research is required to clarie

determinants of preterm birth and understand the etiological pathways that lead to
preterm delivery (Alexander, 1998a; Health Canada, 1999). This review of the literahue

on risk factors for preterm birth will be organized according to the five categories of
health determinants contained in the fkmework for population health: social and

economic environment, physical environment, health services, personal health practices,
and individual capacity and coping skills. In addition, differences in these health

determinants among Aboriginal and non-Abonginal women will be reviewedSeveral comprehensive reviews of the epidemiology of pretenn birth have been
conducted (Berkowitz & Papiernik, 1993; Bragonier, Cushner, & Hobel, 1984;
Culpepper & Jack, 1993; Goldenberg & Gottlieb, 1991;Kramer, 1987; Lumley, 1993)

and their conclusions will be incorporated in this review. Since Kramer (1987)
conducted a comprehensive review of risk factors for low birth weight and pretenn
delivery based on the literature up to 1984, this review will focus on the more recent
literature. Appendix B sumrnarizes the factors Kramer (1987) assessed for their causal
effect on gestational duration and whether the effect is wilikely, uncertain, or well
established. This literature review will be largely restricted to studies examining risk
factors for spontaneous preterm birth as opposed to low bïrth weight or medically
indicated preterm birth, since these outcornes have different etiologies and risk factors
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(Pickett, Abrams, & Selvin, 2000). The results of recent studies on risk factors for
spontaneous preterm birth are summarized in Appendix C.
Social and Economic Environment
Materna1 Age. Adolescents and wornen over the age of 35 years have an
increased risk of pretem birth compared to women between the ages of 20 and 35
(Berkowitz & Papiemik, 1993; Goldenberg & Gotlieb, 1991). However, the increased
risk likely reflects characteristics related to the extremes of matemal age. Pregnant
adolescents are more likely to be nonwhite, of low socioeconornic status, and receive
inadequatte prenatal care. Older women are more likely to have chronic diseases such as
hypertension or diabetes, may be more susceptible to the effects of cigarette smoking,
and may be of higher parity. Goldenberg and Gotlieb (1991) conclude that when these
other factors are controlled, matemal age by itself does not affect the rate of pretexm

delivery.

Race and Ethnicity. "Virîually al1 studies have s h o w that black women have
higher preterm rates than white wornen" (Berkowitz & Papiemik, 1993, p. 419).
However, when confounding factors are controlled, the independent effect of race on
timing of delivery is less certain. Differences in age, parity, socioeconomic status,
smoking, alcohol and dmg use, and materna1 size may explain much of the differences

arnong races (Goldenberg & Gotlieb, 1991). However, Goldenberg and colleagues
conducted a study which controlled for as many factors as possible, and concludeci that
there is a 4- or 5- day difference in the gestational age at delivery between blacks and
whites (Wen, Goldenberg, Cutter, H o f i a n , & Cliver, 1990). Collins and Hammond
(1 996) also found black race to be an independent nsk factor for pretem birth, after
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controlling for maternal sociodemographic and prenatal care variables (adjusted odds
ratio of 1.6). Savitz and colleagues, in their review of the Iiterature, also concluded that

black women have a markedly higher risk of pretenn delivery (Savitz, Blackmore, &
Thorp, 1991). Conversely, in Lang, Lieberman, and Cohen's (1996) study, black

maternal race was not a risk factor for prematurity when confounding factors were
controlled. In racial groups other than black, in the United States, differences in
birthweight are attributable solely to social factors; "country of ongin, acculturation,

family factors, and racial stahis al1 contribute to differing outcornes ammg various
groups of Hispanic and Southeast Asian women" (Culpepper & Jack, 1993, p. 603). No
Canadian or American studies were found which compared differences in pretenn birth
between Aboriginal women and non-Aboriginal women. Studies cornparhg births to
Abonginal and Caucasian women in Australia have been reported, but their focus was on
low birth weigbt, not pretenn birth (Humphrey & Holzheimer, 2000; Seward & Stanley,
198 1).

Socioeconomic Status. Low socioeconomic status is associated with both preterm
bïrth and low birth weight. In a recent rewiew, Kramer and colleagues note that preterm
birth is consistently more fiequent among the socially disadvantaged, even within

developed countries, with increased rates of pretemi birth associated with low income,
low matemal education, and lower occupational group or manual occupation (Kramer,

Seguin, Lydon, & Goulet, 2000). In Canada, low birth weight rates are approximately
twice as high for families in the lowest quintile of income compared with families in the
highest quintile (Hanvey, Avard, Graham, Underwood, CompbelI, & Kelly, 1994).
According to Healthy Parents. Healthy Babies, the rate of preterm birth is 7.4% in the
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poorest Canadian neighbourhoods and 5.7% in the richest (Minister of Public Works and
Goveniment Services Canada, 1997), based on data fiom a study by Wilkins, Sherman,
and Best (199 1). "Whethermeasured by income levels, educational level or type of job,
there are conflicting opinions in the literature related to the effect of socioeconomic

status on pregnancy outcome. ...when other factors are controlled, the apparent
independent effeçt of socioeconomic status is significantly reduced." (Goldenberg &

Gotlieb, 1991, pp. 85-86).
Having less than a high school education has been associated with preterm birth
in some studies (Kramer et al., 1992; Lang et al., 1996; Peacock, Bland, & Anderson,

1999, but not in others. Harlow's (1996) univariate analyses showed that women with
less than a hi& school education were at increased risk for preteim delivery, but afier

multivariate adjustment, education was no longer associated with prernaturity because of
its correlation with parity. Researchers of fetal and infant mortality in Quebec

demonstrated that materna1 education was inversely related to preterm births and that
15% of preterm births could have been avoided if the rates for mothers with the highest

level of education had prevailed among al1 mothers (Chen, Fair, Wilkins, Cyr, & Fetal
and Infant Mortality Study Group, 1998). A large case-control European study also
found that low educational level was associated with a doubled risk of very preterm birth
(Ancel, Saurel-Cubizolles, Di Remo, Papiernik, Breart, & the Europop Group, 1999).
Marital Status. Berkowitz and Papieniik (1993), in their review, concfuded that

unmarried women generaily have a higher rate of preterm delivery than manieci women,
even afier controlling for other related factors such as age, race, and socioeconomic
status. Goldenberg and Gotlieb (1991) also concluded that women who are single or who
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live alone have an increasecl risk of preterm birth, based on studies that evaluate marital
status as a univariate risk factor, but felt marital status alone was unlikely to have an
independent effect on preterm delivery. In Kramer's (1 987) meta-analysis, none of the
studies reviewed detected a significant independent effect of marital status on
prematurity or mean birthweight.
Social S u ~ p r t . Evidence is growing for a relationship between social support

and pregnancy outcomes such as preterm birth. In a classic study of the relationships

between stress, psychosocial assets, and outcoxnes of pregnancy, Nuckolls, Cassell, &
Kaplan (1972) found that pregnant women with hi& life change scores had fewer
complications when psychosocial assets were present. These results were supported by
Norbeck & Tilden (1 983), who found stress predicted matemal complications but was

buffered by the effect of social support. Since then, several studies have examinecl
interactions between life stress and social support, the direct relationship between social
support and pregnancy outcome, and the effectiveness of interventions to enhance social
support in improving pregnancy outcomes for pregnant women. Goldenberg and Gotlieb
(1 99 1) conclude, "At this tirne the evidence is sparse but indicates that exnotional support

impacts primarily on emotional well-being, while tangible support may have a more
direct effect on birth outcomes. There is evidence that low social support adds to the
stress of pregnancy and affects birth outcomes" (p. 88). Other reviewers indicate that
social support has been found to have a positive effect on psychological well-being

during pregnancy and has been linked to better pregnancy outwmes in several studies

(McLean, Wingo, Hatfield-Timajchy, & Floyd, 1993). Intimate social support fkom a
partner or family member appears to improve fetal growth, even for women with Iittle
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Iife stress (Hofian & Hatch, 1996). In a srnail study of 129 low-income pregnant
women, women with more social network resources delivered babies of higher birth
weight, and among women with hi& prenatal life events, those with better support
delivered babies of higher birth weight (Collins, Duakel-Schetter, Lobel, & Scrimshaw,
1993). In a prospective study of 1,s 13 pregnant women in London, England, having
little contact with neighbors was associated with increased risk of spontaneous preterm
birth (Peacock et al., 1995). Unfiortunately, confiicting results have arisen fiom studies

of the effect of providing psychosocial support during pregnancy on enhancùig birth

weight or gestational age at birth (Blondel, 1998; McLean et al., 1993).
Abuse. Physical abuse or violence can affect pregnancy through direct or indirect
mechanisms. "A blow to a pregnant woman's abdomen can cause adverse outcomes
directly (ie, fetal injury and death, or complications such as preterm labor). The indirect
mechanisms relates to a woman's vicîimization experience fiom intimate-partner
violence and how it can induce intermediary risks (ie, psychologie stress or insufficient
access to medical care) that could cause poor outcomes" (Cokkinides, Coker, Saaderson,
Addy, & Bethea, 1999, p. 66 1).

Physicai violence during pregnancy is relatively common. Gazmarian, Lazonck,
Spitz, Ballard, Saltzman, and Marks (1996) reviewed 11 studies and found that the
prevalance of women experiencing violence during pregnancy ranged fiom 0.9% to
20.0%, with the majority (8 out of the 1 1 studies) reporting the prevalence to be between

3.9% and 8.3%. Several studies have found an association between physical violence

during pregnancy and maternal attributes of young maternal age, education less than 12
years, single marital status, and low income (Bell & Eaglin, 2000; Goodwin,
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Gazmamian, Johnson, Gilbert, Saltzman, & the PRAMS Working Group, 2000;
Weinbaum, Adams, Motylewski-Link, & Chavez, 2000). Physical violence also has
been linked to receiving inadequate prenatal care; unintended pregnancies; smoking,

alcohol or illicit drug use during pregnancy; and divorce or separation (Bell & Eaglin,
2000; Berenson, Wiemann, Wilkinson, Jones, & Anderson, 1994; Goodwin et al., 2000;

McFarlane, Parker, & Soeken, 1996b; Parker, McFarlane, & Soeken, 1994). In a study
by Curry and Harvey (1998), abused women reported more stress, less support fiom

partner and others, and lower self esteem, based on data fkom the Prenatal Psychosocial
Profile (Curry, Campbell, & Christian, 1994). Racial differences in the incidence of
abuse also occur. Bell and Eaglin (2000), using data fiom a postpartum survey of 5,016

mothers in Washington state, found that 10.8% of Native American respondents reported
physicd violence within 12 months of delivery cornpared to 4.4% of white respondents.
Several studies have shown an association between physical abuse and low birth
weight or preterm b a s . In one study that determined the effect of abuse on birth
weight, 1,203 women were screened for abuse (Parker et al., 1994). Abuse during
pregnancy was reported by 20.6% of teens and 14.2% of adult women. Abuse during
pregnancy was a significant risk factor for low birth weight (relative risk of 1.5), and also

was related to late entry into prenatal care. A second report on this same study indicated
that women abused during pregnancy delivered infants weighing an average of 133
grams less than women not abused, and more severe abuse was significantly correlated

with lower infant birth weights for al1 three ethnic groups studied: White, Afncan
Amencan, and Hispanic (McFarlane, Parker, & Soeken, 1996a).
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Weinbaum et al. (2000) surveyed 3,483 postpartum women in California; 6.4%
reported they were physically or sexually abused in the past 2 years and the victims were
more likely to have a preterm delivery (OR 1.7,95% CI 1.1-2.5). Factors associated with
abuse included young materna1 age, single marital statu, low incorne, smoking, and
alcohol consumption during pregnancy. Fernandez and Krueger (1999) studied 489
predominantly white indigent women and found that women who were victims of
domestic violence during pregnancy were 2.5 times more likely to have a preterm birth
than their nonvictim counterparts (OR 2.5, 95% CI 1.4,4.1). In a prospective cohort

study, adolescents who reported severe prenatai violence were more likely to deliver
preterm (OR 3.5,95% CI 1.1-10.8) than those who did not report severe violence, after
adjusting for race, adequacy of prenatal care, pnor pretemi delivery, and alcohol use.
For adults, the relationship between prenatai violence and preterm delivery was not
statistically significant (Covington, Justason, & Wright, 200 1).
Other studies have failed to demonstrate an association between abuse and
preterm birth, but luiked abuse to preterm labor. Cokkinides et al. (1999), using
population based data fiom 6,143 women in South Carolina, found that physical violence
was associated with an increased nsk of prernature labor requiring hospitaiization (OR
1A), but after adjustments for maternai age, poverty, involvement in prenatai care, and

smoking during pregnancy, they found no association between physical violence during
pregnancy and low birth weight or preterm birth. Berenson et al. (1994) found that
women abused during pregnancy were more likely to enter prenatai care during the third
trimester and were twice as likely to experience preterm labor as those who had not
experienced abuse (AOR 2.3,95% CI 0.9-5.8), but no difference was noted between
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abused and nonabused women in the prevalence of pretem delivery. Campbell et al.
(1999), in a case-control design with 1,004 women, discovered that abuse was a

significant risk factor for fùll term low birth weight infants but not for preterm infants,

and the risk for low birth weight became nonsignificant when adjusted for other abuserelated maternai health problems. Further research is needed to determine how violence
affects birth outcomes, and the role of confounders or mediators in explaining the
relationship,
Phvsical Environment

Matemal Work. "Work in general during pregnancy is not associated with
adverse outcomes; however, strenuous work, extended work beyond 40 hours per week,
and shifi work may be associated with modest increases" in low birth weight and
prernatunty (Culpepper & Jack, 1993, p. 604). In their review of the literature on the role

of employment-related physical activity, Berkowitz & Papiemik (1995) concluded that
prolonged standing and long working hours may increase the risk of preterm delivery. A
recent meta-analysis based on 160,988 women in 29 studies showed that physically

demanding work, prolonged standing, shift and night work, and high cumulative work
fatigue score were significantly associated with pretenn birth, whereas there was no
significant association between long work hours and preterm birth (Momkewich, Luke,
Avni, & Wolf, 2000).

In a Canadian study, Fortier, Marcoux, and Brisson (1995) studied 4,390 women

in Quebec City, and showed a modest association between regular evening or night work
and preterm birth. However, prolonged standing, lifting objects, physical effort, or
shiftwork did not increase the risk of preterm delivery in their study. Parker, Schoendorf,
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and Kiely (1994), in a study of US. births in 1988, found that both black and white

women in the operator, fabncator, and laborer occupations were at higher risk of preterm
birth than women reporting professionai or managerial occupations. in a Danish study,

women who reported more than five hours of both standing and walking at work per day
d u ~ the
g second trimester had an increased risk of pretenn birth (adjusted OR of 3.3)

(Henriksen, Hedegaard, Secher, & Wilcox, 1995). A national sample of U S . nurses
also was used to study the association between occupational factors and pretem birth
(Luke et al., 1995). Factors significantly associated with preterm birth included hours
worked per week, per shifi, and while standing; physical exertion; noise; and an
occupational fatigue score (ranging fiom O to 4). In the final logistic regtession model,
working more than 36 hours per week (OR 1.6,95% CI 1.1-2.2) and an occupational
fatigue score of 3 or more (OR 1.4,95% CI 1.1- 1.9) were associated with increased risk
of preterm birth. In summary, a number of studies have supported an association
between strenuous work and preterm birth.
Persona1 Health Practices
Smoking Berkowitz and Papiemik (1993), based on their extensive review of the
literature, conclude that there is convincing evidence that matemal smoking is associated
with a rnoderately increased risk of preterm birth, and that the risk of preterm delivery

increases with increasing number of cigarettes smoked per day. Relative risks for
fkom a number of recently published
smokers range fkom 1.2 to close to 2.0. Results
large epidemiologic studies have shown smoking to be associated with an increased nsk

of spontaneous preterm birth (Harlow et al., 1996; Kyrklund-Blomberg & Cnattinguis,
1998; Kolas, Nakling, & Salvesen, 2000; Kramer et al., 1992; Meis et al.,1995), and
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several studies found that the risk is dose-dependent (Kyrklund-Blomberg & Cnattingius,
1998; Kolas et al., 2000; Moore & Zaccaro, 2000; Wisborg, Henriksen, Hedegaard, &
Secher, 1996). For example, a study of 4,111 women in Denmark showed that smokers
had a 40% higher risk of preterm birth than nonsmokers, and there was a dose-response

relation between the number of cigarettes smoked per day and preterm delivery, with a
relative nsk of 1.O, 1-5, and 1.8 for women smoking 1 to 5,6 to 1O, and more than 10
cigarettes per day respectively (Wisborg, Henriksen, Hedegaard, & Secher, 1996). A
large study of 3 11,977 births in Sweden found that smoking was associated more with an
increased nsk of very preterm birth ( a 2 weeks gestation) than moderate pretemi birth
(34-36 weeks gestation) and that smoking was associated more with spontaneous than

induced birth. Risk of preterm birth also increased with arnount smoked. The odds ratios
of mothers who smoked heavily (>10 cigaretteslday) were 1.7 for spontaneous very
preterm birth and 1.4 for spontaneous moderately pretenn birth. in addition, the risks

remained essentially unchangeci after excluding pregnancies with complications that
could be related to smoking (Kyrklund-Blomberg & Cnattingius, 1998). Other studies
found a stronger association between smoking and preterm birth among multiparous
women than among nulliparous women (Cnattingius, Forman, Berendes, Graubard, &
Isotalo, 1993; Kolas et al., 2000). In a study by Stewart et al. (1994) of population
attributable risk (PAR) for prematurity in Ottawa, Canada, smoking after the fourth
gestational month had a PAR of 9%. However, not al1 studies support an effect of
smoking. Lang et al. (1996) f o n d that smoking during al1 or part of pregnancy had no
effect on the risk of preterm labor, aithough it did increase the nsk of term small-for-

gestational age birth. In Peacuck's (1995) prospective study of 1,s 13 pregnant women in

London, England, smoking was associated only with an increased risk of very early
delivery; there was no excess risk after 32 weeks gestation.
Shah and Bracken (2000) recently published a systematic review and metaanalysis of prospective studies on the association between maternal smoking and pretenn
birth. Twenty studies were included in the meta-analysis, and the pooled point estimate

for maternal smoking versus no smoking and pretenn delivery was 1-27 (95% CI 1.2 11.33). When stratified into light and heavy smoking, the pooled estimate was 1.22 (95%
CI 1.13- 1-32) for light to moderate smoking and 1.3 1 (95% CI 1.20- 1-42) for heavy

smoking. They also identified eight case-control studies on the relationship between
preterm delivery and maternal smoking,with most studies reporting odds ratios in the 2.0
to 3.0 ranges. However, these studies were noted as varying widely in their quality and
procedures. Based on the results of their meta-analysis, the authors concluded,
"Cigarette smoking is a preventable risk factor associated with pretem delivery.

Consistent results across many study populations and research designs and evidence of a
dose-response relationship support its causal role in preterm delivery" (p. 465).
Alcohol and D n i Use.
~
"Inconsistent fhdings have been given for the effect of
alcohol consumption on both pregnancy duration and risk of preterm birth...Available
evidence suggests that an association between alcohol consumption and pretem birth is

unlikely" (Berkowitz & Papiernik, 1993, p. 428). However, an association between
alcohol use and low birth weight has been supporteci. A study in England examined the
association of maternai drinking before and during early pregnancy on infant birthweight
in 10,539 women. Infants bom to women who reported drinking three or more drinks
daily or one to two drinks daily with at least one binge, had an adjusted mean birthweight
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about 150 grams less than that of infants whose mothers abstained during pregnancy
(Passaro, Little, Savitz, & Noss, 1996). Neither prepregnancy nor early pregnancy

dnnking level affectai the risk of preterm delivery in this study. In a U.S. national
sarnple of pregnant women having live births, race, age, mother's education, prenatal
care, smoking and alcohol consumption during pregnancy were significantly related to

having a low birth weight baby, but the alcohol effect on mean birthweight was srnall
relative to that of the other risk factors (Faden, Graubard, & Dufour, 1997). In Wen's
(1990) study of 17,000 indigent women in Alabama, alcohol intake and iliicit dmg use

were significantlyrelated to intrauterine growth restriction (NGR),but neither alcohol
nor drug consumption had a significant effect on preterm delivery, baseci on univariate
analysis.

There is evidence that cocaine use increases the nsk of preterm birth, but the
evidence with respect to other illicit drugs such as heroin or marijuana is either lirnited or
inconsistent (Berkowitz & Papiernik, L993, p. 428). A meta-analysis of five studies of
prenatal cocaine exposure suggests that matemal cocaine exposure is associated with

increased risk of low birth weight newboms (pooled relative risk estimate 2.15,95% CI
1.75-2.64) and that the effect is greater with heavier cocaine use (pooled relative nsk

estimate 4.42,95% CI 2.24-8.7 1) (Hulse, English, Milne, Holman, & Bower, 1997). A
meta-analysis to estimate the effect of matemal cannabis use on buth weight concluded
there is inadequate evidence that cannabis, at the amount typically consumed by pregnant
women, causes low birth weight (English, Hulse, Milne, Holrnan, & Bower, 1997).
Unfortunately, these meta-analyses did not study the relationship between cocaine or
cannabis and pretexm birth.
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Materna1 Nutrition. Severai studies have examined the association between
maternal nutritional status and the risk of preterm birth, examining anthropometric,
dietary, and nutritional factors. These studies suggest that short stature, low
prepregnancy weight, Iow body m a s index (BMI), low maternal weight gain, and iron
deficiency anemia increase the risk of preterm delivery, although the results are
sometimes conflicting (Berkowitz & Papierrilk, 1993). Carmichael and Abrams (1997)
conducted a critical review of 13 studies examining the relationship between gestational
weight gain and preterm delivery. They concluded that an hadequate rate of matemal
weight gain was associated with an increased nsk (approximately 50-100%) of preterm
birth, and that a slow rate of gain during the latter part of pregnancy was particularly
important. Lang et al. (1996) found that a low prepregnancy weight ( 4 0 0 pounds) and
low rates of weekly weight gain (~0.40pounds per week) doubled the nsk of preterm
labor. Kramer et al. (1992) studied a cohort of 13,102 women who delivered at the Royal
Victoria Hospital in Montreal. Total weight gain was significantly associated with
spontaneous pretexm birth, averaging 14.6, 12.5,9.9, and 9.1 kg in women delivering at
37 or more, less than 37, less than 34, and less than 32 completed weeks, respectively.

However, this relationship disappeared when the analysis was bas& on net rate of weight
gain (total weight gain minus infant birth weight/gestationai age) per week. Mean net
rates of gain were 0.28,0.29,0.27, and 0.27 kg/week, respectively. The authors
concluded that prepregnancy weight-for-height and pregnancy weight gain were not
important determinants of spontaneous preterm birth, and that some previous studies may
have mistaken an effect of shortened gestation for its cause. Short stature, however, did

have an association with preterm birth. A recent prospective study of 7,589 pregnant
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women in Los Angeles used multivariate iogistic regression techniques to isolate the role
of each nutritional variable fiom other factors that may idluence birth outcome (Siega-

Riz, Adair, & Hobel, 1996). Women who delivered pretenn had patterns of weight gain

similar to women delivering term infants, but underweight status (body mass index 4 9 . 8
kg/m2)before pregnancy and inadequate weight gain in the third trimester nearly doubled

the likelihood of delivering preterm. Hickey and colleagues also found that a 1ow thirdtrimester rate of weight gain (c.38 kdweek) was associated with an inmeasai nsk of
spontaneous preterm delivery (Hickey, Cliver, McNeal, Hofian, & Goldenberg, 1995)

and that very low and Iow p r e p v i d body mass indices were associated with increased
adjusted odds ratios for late (33-36 weeks' gestation) preterm delivery among black and
white women (Hickey, Cliver, McNeal, & Goldenberg, 1997). Wen et al. (1990)

reported that weight gains of less than 0.24 kg/week afhx 20 weeks' gestation were
associated with an increased risk of preterm birth among indigent women (adjusted odds
ratio 1S2).
Magnitude of risk for low pregnancy weight gain has been shown to vary
according to a woman9sprepregnancy BMI. Schieve and colleagues reported that the

association between low rate of matemal weight gain and an increased risk of pretenn
birth is most pronounced in women of low BMI (Schieve, Cogswell, & Scanlon, 1999;

Schieve et al, 2000). For example, based on a sample of 2,229 women, the adjusted odds
ratio for a low rate of pregnancy weight gain was 6.7 for underweight women, 3.6 for
average-weight women, and 1.6 for ovenveight women, comparai with average-weight
women with average pregnancy weight gain (Schieve et al.).

25

In a review article, Luke (1998) concluded that Low dietary zinc and iron

deficiency anemia are associated with an increased risk of preterm birth. Siega-Riz,
Adair, and Hobel (1998) found that anemia was significantly associated with preterm

birth, even a h adjusting for several confounders (AOR 1-83). Other investigators
found that hemoglobin concentrations exhibited a U-shaped relationship, with high and

low values associated with a greater risk for preterm birth. In univariable analysis, a
hemoglobin level of l e s than 10.4 @dl and greater than 13.3 gm/dl uicreased the odds
of preterm birth (OR 1.50 and 1.22 respectively), although hemoglobin was not
significantly associated with pretenn bïrth in the final multivariable analysis (Meis et al.,
1995).

Sexuall~
Transmitted Diseases and Uroeenital Infection. The relationship
between common reproductive tract infections and spontaneous pretem birth has
recently become better understood. 'Vp to 40% of women in spontaneous labor will
have bacteria in both the amniotic fluid and the membranes, and an additional 20% will
have organisms in the membranes but not in the amniotic fluid" (Goldenberg & Andrews,
1996, p. 782). In their review of sexually transmitted diseases and outcornes of

pregnancy, Goldenberg and colleagues conclude that gonorrhea is associated with a
threefold increase in the preterm birh rate and that syphilis and bacterial vaginosis
infections are associated with a twofold increase in preterm birth. Chlamydia and Group
B streptococcus have been associated with prematurity in some studies, but the majority
of the evidence shows no association. They cite more than 15 shidies showing an

association between bacterial vaginosis and preterm birth (Goldenberg, Andrews, Yuan,

MacKay, & St. Louis, 1997). "Bacterial vaginosis is a condition in which the normal,
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lactobaciilus-praiominant vaginal flora is replaced with anaerobic bacteria, Gardnerella
vaginalis, and Mycoplasma hominis" @illier et al., 1995, p. 1737)- FisceIIa (1 996)
reviewed the role of urogenital infections in racial disparities in pretenn birth in the
United States. His Eindings suggest that both bacterial vaginosis and bacteriuria are

associated with at least a twofold nsk of pretenn delivery, and untreated syphilis and
gonorrhea are associated with a three- to five-fold risk of preterm delivery. He
concluded that bacterial vaginosis makes a significant contribution to the racial disparity

in rates of preterm birth, based on a higher prevalence of bacterial vaginosis among black
women.
individual Ca~acitvand Co~inaSkills
Stress. Research on stress and birth outcomes originated approximately 25 years
ago with the earliest published empirical studies on the role of stress in preterm
delivery appearing in the 1970s. Over tirne, nearly three dozen studies have been
published and approximately one dozen reviews summarize the results of research

on the role of stress in preterm delivery. Prospective studies with larger sarnples,
appropriate controls and standardized measures of stress are now available,
providing a basis upon which to conclude that stress is a significant risk factor for
preterm delivery. ... Results of this research suggest that the stress-pretem
association appears to apply to women of many different nationalities, cultures
and social classes with few exceptions. (Dunkel-Schetter, 1998, p. 39).

In a review of the literature fiom 1963 to 1992, McLean et al. (1993) examined the life
stress model and its application to pregnancy outcorne. They viewed the life stress model
as encompassing stressors (e.g. the occurrence of stresshl life events) and potential
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effect modifiers, such as personal dispositions, psychologie state, and social
networks/social support. They concluded that the cumulative evidence fiom studies of
different populations, using varied design and measures, is that psychosocial factors are
associated with increased risk of pretemi delivery, low birth weight, and other pregnancy
outcomes. Lobel's (1994) review of stress and birth outcomes found that Life event
numbers, state anxiety, and subjectively weighted life event stress had some limited
effects on birth outcomes, while studies emptoying a multidimensional measure of

prenatal stress had a significant association with pretenn birth.
Recent studies continue to support an association between stress and pretenn
birth. Copper and colleagues conducted an extensive study to determine whether various
measures of poor psychosocial status in pregnancy were associated with spontaneous
preterm birth (Copper et al., 1996). Anxiety, stress, self-esteem, mastery, and depression
were assessed at 25 to 29 weeks gestation in 2,593 pregnant women by use of a 28-item

Likert scale. After controlling for matemal demographic and behavioral characteristics,
stress was the only psychosocial characteristic that was significantly associated with
spontaneous preterm birth; for each point on the stress scaie, the odds ratio of preterm
birth was 1.16. Wadhwa, Sandman, Porto, DunkeLSchetter, and Garite (1993) conducted
a small prospective study of 90 women, and found that, independent of biomedical risk,

each unit increase of prenatal life event stress was associated with a 55.03 gram decrease
in infant birth weight, and each unit increase of prenatal pregnancy anxiety was
associated with a 3-day decrease in gestational age at birth. A larger prospective study of

8,7 19 women in Denmark showed that psychological distress in the 30th week of
pregnancy was associated with an increased nsk of pretem delivery (relative risk 1.22
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for moderate distress and 1.75 for high distress), whereas distress rneaswed in the 16th
week was not related to preterm delivery (Hedegaard, Hennksen, Sabroe, & Secher,
1993). Another report by these investigators clarifies that stressfbl life events evaluated

independently of the individual's appraisal were not associated with risk of preterm
delivery, but life events assessed by the subjects as highly stressfiil were associated with
shorter mean duration of gestation and increased risk of pretenn delivery (Hedegaard,

Henriksen, Scher, Hatch, & Sabroe, 1996).
The importance of studying chronic role strain and daily hassles also has been
emphasized in the stress literature. Pritchard and Teo Mfphm (1994) studied the
association of pretenn birth with the psychosocial stresses of the household role arnong
women in Glasgow, Scotland. Women expriencing high levels of perceived difficulty

with the household role had an increased odds of preterm birth (OR 2.86,95% CI 1.OS,
7.76).

Multiple mediating and interactive processes are likely to be involveci in the
pathways by which stress contributes to preterm labor and delivery, including endocrine,

immune, and behavioral responses (Gennaro & Fehder, 1996; DunkeLSchetter, 1998).
Mechanisms for the association of psychosocial characteristics with poor
pregnancy outcome can be theorized to occur by both direct and indirect causal
pathways. For example, periods of stress can precipitate the release of
catecholamines, resulting in vasoconstriction and subsequently oxygen and
calorie reduction to the fetus. Indirectly, psychosocial factors such as depression,
anxiety, and low self-esteem have been s h o w to be associated with higher
incidences of maladaptive health behaviors. (Copper et al., 1996, p. 1289)
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Newer work suggests a key role for stress hormones, especially corticotropin-releasing
hormone (CRH). Investigators have related stress in pregnancy to increased levels of
CRH and shown an association between elevated matemal CRH levels and preterm labor

(Hobel, Dunkel-Schetter, Roesch, Castro, & Arora, 1999; Wadhwa, Porto, Garite, ChiczDeMet, & Sandman, 1998). "Abnormal corticotropin-releasing hormone elevation may
be a hormonal response to iaaamrnatory stress from decidua, fetal membrane, or

placental infection, or it may be a response to episodic or chronic stressors of a

physiologie or psychosocial nature" (Majzoub, McGregor, LUckwood, Smith, Taggart, &
Schulkin, 1999, p. S239). Dudley (1 999) suggests that abnormalities in the regulation of

CRH ancl the production of idammatory cytokines forms the pathophysiologic b a i s for
the association between materna1 stress and preterrn birth, while Lockwood (1999)
proposes that matemal and fetal stress activates cells in the placenta and fetal membranes
to produce CRH;CRH then enhances prostaglandin production in these tissues to
promote parturition. Fwther investigation is needed to fblly understand the association
between matemal stress, the hypothalamic-pituitary-adrenal(IIPA) a&, and premature
delivery (Austin & Leader, 2000j.
Persona1 cornpetence, coping skills, self esteem, and sense of control and mastery

have not been researched extensively in relation to pretenn birth, although these
characteristics have been proposed as possible mediators of stress during pregnancy.
One study found personal resources (mastery, optimism, and self esteem) to be directiy
associated with birth weight and indirectly associated with gestational age through stress
reduction. In addition, high self esteem was associated with lower pregnancy-related
anxiety and lower state anxiety among this sample of White and Hispanic low-income
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women (Rini, Dunkel-Schetter, Wadhwa, & Sandman, 1999). However, the large
prospective study by Copper et d,(1W6), cited previously, did not find self-esteem to be
a significant nsk factor for preterm birth. In a study of 19 1 inner-city women, higher

self-esteem was related to lower prenatal depressed mood, fewer life events, and greater
social support during pregnancy, but its association with birth outcome was not studied
(Ritter, Hobfoll, Lavin, Cameron, & Hulsizer, 2000). Further research is needed about
the influence of these psychologic characteristics on pretemi birth and their role in

mediating stress.
Bioloeical Characteristics. Obstetric risk factors for preterm birth include having
a previous low birth weight or premature newbom, a history of two or more second

trimester spontaneous abortions, cervical and uterine anomalies, and multiple gestation
(Berkowitz & Papiemik, 1993; Morrison, 1990). A previous history of preterm birth is
one of the most important factors for a subsequent preterm birth, with a relative nsk of
approximately 3.0 (Berkowitz & Papiemik, 1993). The increasing incidence of multiple
gestation pregnancies and their contribution to the increase in pretam birth rates may be
associated with more widespread use of fertility-enhancing therapies (Ventura et al.,
1999).

Health Services
Prenatal Care. Prenatal care has the potential for reducing the incidence of low
birthweight, preterm birth, and other less than optimal pregnancy outcomes. The Institute
of Medicine (1985) report, Preventinp! Low Birthweight, estimateci that for every dollar

spent on prenatal care for women at high risk, $3.38 would be saved in the total cost of
caring for low birth weight infants requilng expensive medical care. However, prenatal
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care has not been demonstrated to irnprove birth outcomes conclusively. While some
reviews concluded that prenatal care plays a role in reductions in pretenn birth and low
birth weight infants (Klein & Goldenberg, 1WO), others have not (Fiscella, 1995).
Fiscella reviewed studies of prenatal care published between 1966 and 1994. Although
many of the 14 observational studies showed a positive effect of prenatal care on birth

outcorne, none of the 11 randomized controlled triais of types of enhanceci prenatal care
demonstrated a significant effect. "These different conclusions highlight the enonnous
difficulties involved in evaluating prenatal care. Potential selection bias and the absence
of direct, randomized controlled trials precludes a straightforward evaluation of the
impact of prenatal care on birth outcomes" (Fiscella, 1995, p. 475). Other issues include

the lack of a standard definition of inadequate prenatal care, although usually some
combination of the number and timing of prenatal visits has been used (Goldenberg,
Patterson, & Freese, 1992). In addition, attendance figures for prenatal care do not take
into account the content and quality of prenatal a r e .
The relationship between preterm birth and the reduced opportunity for prenatal

care visits produces a pretem delivery b i s , or a spurious relationship between a reduced
number of prenatal care visits and prernaturity (Fiscella, 1995). To adjust for the number
of visits relative to gestational age at delivery, two measures of prenatal care utilization
have been developed: the Kessner Adequacy of Prenatal Care Index (Kessner, Singer,

Kak, & Schlesinger, 1973) and the Adequacy of Prenatal Care Utilkation index
(Kotelchuck, 1994). Both of these measures c m be calculated if data are collected on the

month prenatal care began, and the total number of visits fiom the tirne prenatal care
begins until delivery.
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One study of the relationship of prenatal care to birth weight was conducted in
Winnipeg, Manitoba (Mustard & Roos, 1994). Results indicated that women had an
average of 1 1.2 prenatai visits during their pregnancies, and 90% of women initiateci care
by the 13th week of gestation. Using the Kessner Adequacy of Prenatal Care Index,
74.3% of women received adequate prenatal care and 8.9% received inadequate care.

Women in the lowest income quintile had consistently poorer utilization of prenatal care

than those in the median and high income groups. Aeer adjustment for matenid
characteristics and early complications of pregnancy, infants bom to women receiving

less than adequate care were 58 grarns lighter than those born to women with adequate
care. Unfortunately, the relationship between prenatal care and preterm birth was not

examined in this study.
Knieger and Scholl(2000) conducted a prospective study of 1,77 1 young

pregnant women in New Jersey to determine whether a relationship exists between
adequacy of prenatal care and preterm birth, using the indices of both Kessner and
Kotelchuck. Based on the Kessner index, 16.4%of the women received inadequate care,
compared to 36.8% using the Kotelchuck index. Women who received inadequate
prenatal care were more likely to be multiparous and black. AAer controlling for
potentially confounding variables, the nsk of pretemi birth for women receiving
inadequate care was increased two-to-threefold (inadequate care as per Kessner index,

OR 2.80,95% CI 2.07-3.78; as per Kotelchuck index, OR 2.10,95% CI 1.58-2.8 1). In
addition, women receiving adequate-plus care as per Kotelchuck index also had an
increased nsk of preterm birth (OR 1.93,95% CI 1.37 to 2.72). Women with additional
pregnancy risks or complications would likely have additional prenatal visits, resulting in
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the "adequate plus" rating, and these complications may have predisposed them to

increased risk of preterm birth.

The etiology of preterm birth is muhifactorial, invoiving interactions between a
variety of risk factors. Most biomedical and sociodemographic risk factors are not
arnenable to change during pregnancy. In contrast, lifestyle behaviors such as diet,

smoking, drug and alcohol use, and utilization of prenatal care, are amenable to change
during pregnancy. These behaviors appear to be infiuenced by psychosocial factors such

as stress and social support, and various psychological and social factors have been

related to pregnancy outcome. However, Golâenberg and Gottlieb (199 1) point out that

"small numbers, hadequate controls, poor definition and specificity of both psychosocial
factors and outcome rneasures, and retrospective designs have made this fiterature
difficult to interpret" (p. 84). They also emphasize that fùture studies need to control for
potential confounding factors such as smoking, alcohol and dnig use, race, parity, age,
socioeconomic statu, and matemal anthropornetricmeasurements.
Aboriginal People
The term Aboriginal peoples does not refer to one homogeneous group. The

Aboriginal population is divided into four categories: North American (First Nations)
Indians registered under the Indian Act ;North American Indians not registered under the
hdian Act; Métis people, and Inuit (National Forum on Health, 1997). The population

of Aboriginal peoples in Canada has been growing at a more rapid rate than that of the
non-Abonginal Canadian population, as a result of the combination of decreasing infant
mortality rates and the higher fertility rates of Aboriginal peoples (National Forurn on
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Health, 1997). Manitoba has a large Aboriginal population. in 1991, 116,200 Aboriginal
people lived in Maaitoba, and acwunted for 10.6% of Manitoba's total population.
Manitoba has the greatest proportion of Aboriginal people of all ten Canadian provinces,

and Winnipeg has the largest number of Aboriginal people of al1 Canadian cities (Native
Affairs Secretariat, 1995). A growing number of Aboriginal people are moving to urban
centres. "Between 199 1 and 1996, Winnipeg's Abonginal population grew by one third
to become the largest in Canada. Census figures for 1996 show 45,750 Aboriginal

people living in Winnipeg.

. . .The %cial

Planning Council of Winnipeg predicts there

will be 73,840 Abonginal people in Winnipeg by the year 200 1" (Manitoba Round Table

on Environment & Economy, 1999, p. 13).
Aborkinal Women's Health

The term "Aboriginal women" includes women of First Nations (Indian), Inuit,

and Métis descent in Canada (Stout, 1996). Aboriginal women experience poorer health
than other Canadian women based on several measures of health status. For example,

Abonginal women have a lower life expectancy than non-Abonginal women in Canada.
"A woman born into a Fust Nations community in 1991 can expect to live to 74 years of

age relative to 8 1 years for any other Canadian women born in that yeai' (Kaufett, 1996,
p. 7). Aboriginal women also experience higher rates of several risk factors for pretem

birth, including low socioeconornic status, noncompletion of high school, smoking,
urogenital infections, abuse, poor nutritional status, and inadequate prenatal care.

In tenns of socioeconornic status, women fiom Canada's First Nations
communities are at high rïsk of poverty, with 33% compared to 17% of other Canadian

women having incomes below the Statistics Canada low income cut off(Kaufert, 1996).
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In Manitoba, almost one-quarter of Aboriginal women earned an annual income less than
$3,000 in 1991, compared with 12.4% of aii Manitoba women (Native AfEairs

Secretariat, 1995). Aboriginal women are also less likely to be employed, and less likely
to have completed high school (Kaufert, 1996). However, "there are signs that education
levels are slowly improving, with more positive iadicators for women, for the south and
for Winnipeg outside the core areay'(Native Mfairs Secretariat, L 995, p. 5). Lone parent

families are more common in the Aboriginal community, especially among off-reserve
where lone parent families make up 34% of al1 Abonginal families compared to 13% of
al1 Manitoba families (Native Affairs Secretariat, 1995). Many Abonginal women have
relocated to urbaa areas, where they live in poor socioeconomic conditions characterized
by sub-standard, unsafe or crowded housing (FederaVProvinciaVTerritoriaiWorking

Group on Women's Health 1990; National Forum on Health, 1997; Stout, 1996). "The
relationship between health and socioeconomic status is well recognized. Studies in

many populations have demonstrated the impact of socioeconomic statu on mortality,
morbidity, and the prevalence of behavioral risk factors. . . . in terms of income, the
proportion of the population on social assistance, labour force participation, education
level, and housing quaiity, the gap between Abonginai and non-Aboriginal Canadians
rernains to be closed" (Young, 1994b, p. vi).
The teen pregnancy rate presents an area of concem, with a fertility rate for
Abonginal adolescents in Manitoba (age 15 to 19) of 7 1.2 per 1O00 fernales in 1990

compared to 3 1.3 per 1ûûû females in the non-Abonginal community (Native Anairs
Secretariat, 1995). Rates of sexually transmïtted diseases are higher among Aboriginal
women than in the fernale population in general. In addition, Aboriginal women also
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have an increased experience of violence in their [ives; the incidence of physical and
sexual abuse and suicide is higher in Aboriginal co~mnunities(National Forum on

Health, 1997; Stout, 1996). Domestic violence is one of the primary reasons for
Aboriginal women relocating to an urban setting (Ailard, Lithman, O'Neil, & Sinclaire,
1993). Obesity, poor eating habits and physical inactivity are prevalent in the Aboriginal

population; the diets of many Abonginal peoples consist of processed foods with high
Ievels of sugar and fat (National Fonim on Health, 1997). "Of the 'lifestyle' factors,
smoking is particularly serious among Aboriginal peoples. Whereas less than a third of
Canadians now smoke regularly, this proportion is 43% among Indians, 49% among
Métis, and 64% among Inuit" (Young, 1994b, p. v). A survey of the on-reserve First
Nation population in Manitoba revealed that 64% of the people interviewed indicated
they were currently smoking cigarettes, and 67% began smoking before the age of 18.
Nearly half of the people interviewed (47%) indicated that dcohol consumption was a
problem in their household, and 25% felt they had a drinking problem themselves.
Eighty-one percent of the women interviewed reported that they did not drink during
their last pregnancy, but only 29% reported that they did not smoke (Manitoba First
Nations Regional Health Survey, 1998).
Understanding how the health system works, and how and where to access

services presents a problem for urban Aboriginal peoples (Canadian Nurses Association,
1995). Aboriginal women oAen find health systems alien and confiising, ancl care is

often insensitive to Aboriginal cultural values (Stout, 1996). Research indicates that F h t

Nations women do not regularly attend prenatal care. A small qualitative study of First
Nations women revealed these women were often dissatisfied with health-care providers
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in prenatal clinics. "Their expectations of fieely offered explanations and a fnendly nonauthoritarian approach were ofien not reaiized and their beliefs about pregnancy were in
conflict with those of health-cars providers" (Sokoloski, 1995, p. 89). A study of the
perspectives of urban Aboriginal people found a general distxust of social institutions,
including health institutions, by women of dl ages. Participants felt that racism and

discrimination were al1 too common (Canadian Nurses Association, 1995).
Given the higher rates of several risk factors for preterm birth among Aboriginal
women, it is not surprising that the incidence of preterm birth is 17% higher among

Aboriginal women in Manitoba. In order to reduce inequalities in health status between
Aboriginal and non-Aboriginal women in Manitoba, a better understanding of the
differences in detenninants of health is needed.
Defhition of Terms
Preterm Labor: The onset of regular uterine contractions resulting in cervical change
occuiiing between 20 and 36 completed weeks gestation.

Preterm Birth : A live buth that occurs at a gestational age of less than 37 completed
weeks ( ~ 2 5 days).
9
Spontaneous Preterm Birth: Delivery preceded by spontaneous labor or rupture of
membranes without induction or elective cesarean section for matemal or fetd reasons.
hdicated Preterm Birth: Medically induced or operative early delivery because of either

a matemal or fetal complication; also referred to as iatrogenic pretenn birth.
Low B i .Weight (LBW): An infant who weighs less than 2,500 gram (5 pounds and 8

ounces) at birth, irrespective of gestational age.
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Small for Gestational Age (SGA): An infant whose birth weight is l e s than the 10th
percentile for his or her gestational age when plotted on a growth chart.
Spontaneous Preterm Premature Rupture of Membranes (SPPROM): Spontaneous
rupture of the amniotic membranes pnor to 37 completed weeks gestation and pnor to
onset of labor.

Aboriginal :

In Canada, the term Native continues to be used by some native organizations and
their leaders, although Aboriginal seerns to be prefmed.

. .three Aboriginal

groups are recognized in Canada: Indians, Inuit, and Métis. The tenn Indian,
while still used widely by many Indians themselves, is being replaced by Finî
Nation. . . In Canada, a fûrther distinction is made between 'statu' ('Treaty',

'registered'), and 'nonstatusy indians, which is detined legally by the Indian Act.

. . AU registered Indians are members of a 'band',

a political and administrative

unit created by the federal govemment. The term Eskimo is ahost never used
today in Canada, where it is perceived to be a derogatory term. Instead, Inuit is
preferred by the people. . . Métis is used oniy in Canada, and refers to a distinct

cultural group that originated fiom mixed Indian-white mariages in the early
settlement of the Canadian West. (Young, 1994% p. 6)

.

CHAPTER III: DESIGN AND METHODS
Study Design
A case-control study was conducted. A case-control study is a type of

observational analytic epidemioIogic investigation in which subjects are selected on the
basis of whether they do (cases) or do not (controls) have a particular disease under
study. The groups are then compared with respect to the proportion having a history of

an exposure or characteristic of interest (Hennekens & Buring, 1987, p. 132). The past
few decades have seen increasingly extensive use of case-control methodology, to the

point where case-control studies have become the most common epidemiologic study
design in health care literature today (Armenian & Lilienfeld, 1994; Hennekens &
Buring, 1987). The main advantages of the method relate to its efficiency and
informativeness in being able to evaiuate exposures in a timely and cost-effective
manner, especially among rare outcornes, and in testing the effet and interactions of a
large number of etiologic factors (Armenian & Lilienfeld, 1994; Hennekens & Buring,
1987). Because the occurrence of preterm birth is relatively infiequent, occming in

about 7% of the population, and of multifactorial etiology, a case-control design is more
appropriate than a prospective cohort design. A cohort study would require the
participation of several thousand pregnant women for the duration of their pregnancy,

making such a study design less feasible.
A hospital-based case-control study was conducted, in which al1 cases of

spontaneous preterm birth delivered at St. Boniface General Hospital and Health
Sciences Centre in Winnipeg, Manitoba, were studied during a specific period of time.
The majority of pretenn births in the province occur at these two tertiary care hospitals
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(72% in 1996) (Personal communication, J. Blanchard, December 1997). The controls
consisted of women with full term births selected fiom the same hospitals fiom which the
cases arose. The focus was on spontaneous preterm births, because "spontaaeous and
indicated preterm births have different overall profiles of association with pregnancy risk
factors" (Meis et al., 1995b, p. 597).
Subject Selection
Cases were defined as women who were delivered of a live singleton infant at less
than 37 completed weeks gestation and in whom the delivery was preceded by

spontaneous labor or rupture of the membranes without induction or elective cesarean
birth for maternal or fetal indications. Controls were defïned as women who were

delivered of a live singleton infant between 37 and 41 completed weeks gestation in
whom the delivery was preceded by spontaneous labor or rupture of membranes without
induction or elective cesarean birth for matemal or fetal indications (adapted fiom Haas,
Harlow, Cramer, & Frigoletto, 1991).
hclusion criteria for cases included women who had a spontaneous pretemi birth
at less than 37 completed weeks gestation at St. Boniface General Hospital or Health

Sciences Centre, singleton pregnancy, live bixth, and ability to read, write and speak
English. Exclusion critena for cases included women who had an indicated pretenn birth
(medically induced or elective cesarean delivery), mu1tiple pregnancy, stillbirth, early
neonatal death, newborn with congenital anomalies, or known matemal psychiatric
disorder.
Inclusion criteria for controls included women who had a fûll term birth between

37 and 41 completed weeks gestation at St. Boniface General Hospital or Health Sciences
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Centre, live birth, singleton pregnaacy, and ability to read, write and speak English.

Exclusion criteria for controls included women who had an induction of labor, elective
cesarean birth, multiple pregnancy, stillbirth, early neonatal death, newbom with
congenital anomalies, or known materna1 psychiatric disorder.

Sample Size
Sample size was estimated using Epi Mo, Version 6.04, based on the foliowing
parameters: one-sided alpha of 5%, power of 80%, minimum detectable odds ratio of 1.6,
exposure among controls of Z%,and a ratio of controls per case of 2: 1. The estimated
sample size consisted of 220 cases and 440 controls. Refer to Appendïx D for a detailed
description of the sampling plan for the study and how sample size was estimated.
Stratified sampling by race was employed to obtain predetemiined nurnbers in
subgroups of Abonginal and non-Aboriginal women among both cases and controls,
aiming for a 2: 1 ratio of controls to cases in each subgroup. The targeted distribution of
subjects across racial strata is depicted in Table 2, while the actual number of subjects
recruited in every subgroup is depicted in Table 3. There were 226 cases and 458
controls enrolled in the study, for a total of 684 subjects. This number was slightly
higher than the targeted sample size of 220 cases and 440 controls. However, the number

of Aboriginal subjects recniited was slightly below the desired number of 90 cases and
180 controls, with 82 (36.3%) of the cases and 176 (38.4%) of the controls being
Abonginal.

Table 2.
Tareeted Number of Cases and Controls in Each Submou~

Nwnber of Cases

Number of Controls

Abonginal Subjects

90

180

Non-Abonginal Subjects

130

260

Total

220

440

Subgroup

Table 3.
ActuaI Number of Cases and Controls Recruited in Each S u b ~ r o u ~
Subgroup

Number of Cases
-

Aboriginal Subjects

Number of Controls
--

82

Non-Aboriginal Subjects
Total

Procedure
Data were collecteci afier ethical approval was received from the Faculty of
Nursing Ethical Review Cornmittee (Appendix E), and approval for access had been

obtained fiom participating agencies (Appendix F). Women identified as eligible cases or
controls were approached during their postpartum stay in hospital to participate in the
study. Al1 potential participants were provided with a written and verbal explanation

about the study, and had the opportunity to ask questions about their participation.
Subjects then signed a consent form indicating that they agreed to participate in a .
interview, and granting permission to access their health record to collet additional data
related to risk factors for pretem birth (Appendix G). A mutuaiiy convenient time and
place to complete the survey was arranged if the participant did not want to complete it
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when first approached. Efforts were made to collect data within two weeks of delivery to

reduce recall bias regarding events during the pregnancy. The majority of interviews took
place on the postpartwn unit within the first few days following delivery (99.4%), while
only four interviews took place in the woman's home (0.6%) at her request. Participation
in the study took approximately 30 minutes (Mean length of interview 29 minutes, SD 6
minutes, range 17-70 minutes).
Research assistants were Registered Nurses with obstetricai experience and
excellent interpersonal skills. Six research assistants were hïred, three for each hospital,
to provide 7 day a week recruitment of potential subjects. Atternpts were made to hire
one or two nurses of Aboriginal descent to facilitate communication with and
participation by Aboriginal subjects. One Aboriginal nurse was hired initially, but was
unable to continue working on the project due to a job change. Training was provide. to
the research assistants in interview techniques, administration of the survey
questionnaire, collection of data fiom the health record, and administrative procedures.
A pilot test was conducted, in which each research assistant conducted two interviews

and reviewed the health records, then met as a group with the investigator to discuss any
problerns encountered and make decisions on a consistent approach to be used. Minor
revisions were made to the survey questionnaire following the pilot test. Pilot test results
were not included in the final sarnple.
Subject recruitment and time fiame
Data collection commencecl on October 12, 1999 and ended on December 3 1,
2000. Al1 eligible cases delivering at either St. Boniface Geneml Hospital or Health
Sciences Center during the data collection time h

e were approached to participate in
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the study. Once the target number of non-Aboriginal cases subjects was reached, al1

cases of pretam birth continued to be screened but data were only coliected fkom eligible

Aboriginal subjects until the decision was made to discontinue data collection.
Systernatic sampling was used to obtain the controls; of al1 eligible controls, every 3rd
woman at each hospital was approached to participate in the study. Once the target
number of non-Aboriginal control subjects was reached, every 3rd eligible woman
continued to be screened but data were only collected fiom eligible Aboriginal subjects
until that target was reached. Refer to Appendix H for a description of the rate of subject
recruitment in each category.
The Labor and Delivery unit logbooks (in which each delivery is recorded
chronologicaliy) were used to i d d Q eligible cases and controls, and served as a
sampling fiame for controls. Fink (1995) notes that "systematic sampling should not be
used if repetition is a natural component of the sarnplïng frame"(p. 14). Aithough there
are repetitions in term births associated with inductions (women tend to deliver in the
evening since inductions are started in the mornings) and elective cesarean births (only
scheduied on weekdays), these are exclusion criteria for the control group and therefore
should not have affected the control group. No other inherently recurring order was
anticipateci for potential subjects who met the inclusion criteria for the control group;
controls therefore should have had an equal chance of selection. A random start was
needed to systematically sample eom the sampling fhme (Fink, 1995), and a die was
tossed to determine what name on the list would be selected h t , based on deliveries
recorded in the logbook on the fkst day of data collection.

Eight hundred and seventy-eight women were approached to participate in the
study, and 194 women refiised to participate (22%), yielding an overall response rate of
78%. The majority of refùsais came fiom women who had delivered a tenn infant

(n=163; 84%) and who therefore may have been less motivated to participate in the
study. Only 3 1 women who had delivered a preterm inf'mt refused to participate in the
study. Racial statu was lcnown for oniy 142 (73%) of the women who refùsed to

participate; approximately half were Aboriginal (n=65,46%) and half were nonAboriginal (n=77,54%). The age of women who refused to participate ranged from 14
to 42 years (M 25.3; SD 6.3). Sixty-eight percent of the refùsals (n=132) came fiom
Health Sciences Centre, which is consistent with the overall lower recruitment rate of
women fiom that hospital.
Instruments
Most case-control studies rely on a questionnaire as the prirnary source of
exposure data (Correa, Stewart, Yeh, & Santos-Burgoa, 1994). An in-person survey
interview was conducted with each participant, using a standardized questiomaire to
reduce error that could be attributed to the interviewer. 'This is accomplished by
scripting the question format and question order, defining in detail how the interviewer is
to move through the questionnaire, and defïning how the interviewer is to respond to

questions or comments fiom the respondent" (Frey & Oishi, 1995, p. 2). An in-person

interview was selected over self-administered questionnaires "because of the role the
interviewer can play in enhancïng respondent participation, guiding the questioning,
answering the respondent's questions, and clariQing the meaning of responses" (Frey &

46

Oishi, 1995, p. 3). In-person interviewing was selected over telephone interviewing
because clarifications and probing are easier in person, nonverbal cues indicating
hesitation or confusion on the part of the respondent can be observed, visual aids can be
used to help respondents keep track of the response options for complex questions, and
in-person interviews get fewer omissions and incomplete responses to sensitive questions
(Frey & Oishi, 1995)- Interviewing also reduces the overall cognitive &den on the
respondent, since the questions are read to the respondent, and may be usefiil within
subpopulations where literacy problems are common (Tourangeau & Smith, 1996), such
as unmigrant and Aboriginal women. However, two disadvantages should be noted. The

potential for socially desirable responses is greater in the in-person interview than the
telephone interview-(Frey & Oishi, 1995). Both types of interviews result in decreased
levels of reporting in response to sensitive questions relative to self-administration of the

same questions. Respondents may be reluctant to admit to an interviewer that they have
engaged in illegal or embarrassing activities, and are more likely to admit to activities

such as alcohol consumption, fiequent sexual partners and illicit dnig use on selfadministered questionnaires (Tourangeau & Smith, 1996).
Survev auestionnaire
A survey questionnaire was developed to collect information fiom women

regarding risk factors for preterm birth, including sociodernographic, behavioral and
biomedical characteristics (e.g., age, race, education, income, manta1 status, matemal
employrnent, smoking, alcohol use, obstetric history, medical condition). Refet to
Appendix 1. Several of the questions were adapted fiom widely used surveys such as the
Winnipeg Area Survey (1984- 1998), the General Social Survey (Statistics Canada, 1991),

47

and the National Population Health Survey (Statistics Canada, 1994). This enhanceci the
quality of the questionnaire, since these questions had been devised by survey experts
and had been pretested prior to use. Content validation of the s w e y questionnaire was

performed by havuig the questionnaire reviewed by several experts, and through pilot
testing the questionnaire with potentid respondents.
Health Record Data Collection Fonn
A data collection form was used to collect pertinent information from each

woman's health record regarding medicai, biologie, and other charactenstics (e.g.
Obstetric history,

number of prenatal visits, genital and urinary tract infections,

prepregnancy weight and height, hernoglobin, weight gain during pregnancy). Refer to
Appendix J.

Measmement of Key Study Variables
This section provides an overview of how the nsk factors for each of the seven
research questions were measured.
Smoking
Data on matemal smoking were collected using the following inteniew
questions, adapted &om the Ottawa Carleton Health Department and Regional Perinatal

Program Questionnaire (Ottawa-Carleton Pretenn Birth Prevention initiative, 1992):
Did you smoke cigarettes during the month before you became pregnant?
How many cigarettes did you smoke each day in the month before you became
pregnant (on average)?

.

Did you smoke cigarettes afier you knew you wae pregnant?
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How many cigarettes did you smoke each day, on average, during the k t three
months of your pregnancy? During the second three months of your pregnancy?
During the third three months of your pregnancy?

Nutritional Status
Data were collected on the following variables: pre-pregnancy weight and height,

and total weight gain d u ~ pregnancy
g
(both self-reported and h m health record), and
weight gain in each trimester of pregnancy and hemoglobin at 28-32 weeks gestation
(fiom health record). A weight of less than 1 11 pounds (50.5 kg) was designated as being
underweight pnor to pregnancy; and a height of less than 62 inches (155 cm) reflected
shoa stature. Overali rate of weight gain per week was calculated as total weight gain
divided by gestational age in weeks. Body m a s index @MI) was calculated as
kilogram of pre-pregnant body weight divided by height in meters squared, and
categonzed as per the Institute of Medicine (1990): underweight or low 4 9 . 8 ; average
19.8-26.0; overweight or high >26.0. The rate of weight gain in the second and third

trimester was calculated by taking total weight gain, subtracting 2.5 kg for an
approximation of weight gain in first trimester, and then dividing by gestational age
minus 13 weeks (adapted from Hickey et al., I 995). Then a bivariate variable was

created, with low rates of weight gain being defineci as less than 0.38 kg/week (as used
by Hickey et al., 1995; Spinillo, Capuzzo, Piazzi, Ferrari, Morales, & Di Mario, 1998).
Anemia was defined using the Centers for Disease Control and Prevention cnteria as a
hemoglobin less than 10.5 @dl in the second trimester (Schieve et al., 2000).
Prenatal Care

The Kessner Adequacy of Prenatal Care index (Kessner, Singer, Kalk, &
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Schlesinger, 1973) is the most widely used index to assess the aâequacy of prenatal care

in epidemiologic studies (Delgado-Rodriguez, Gomez-Olmedo, Bueno-Cavanillas, &
Galvez-Vargas, 1996; Fiscella, 1995). This index combines the timing of the k t
prenatal visit and the total number of visits, adjusting for length of gestation, to create an
index with three levels of adequacy: adequate, intermediate, and inadequate. Refer to
Table 4. For care to be considered adequate, it has to be initiatecl prior to 14 weeks
gestation. Any woman who begins prenatal care at 28 weeks gestation or later is
considered to have inadequate care. In order to calculate the index, women in this study
were asked "How many weeks or months pregnant were you when you had

fint

visit for prenatal care?" and "About how many visits for prenatal care did you have

during your pregnancy?" Data on these variables were also collected fiom the prenatal

record which is cornpleted by the physician and sent to the hospital prior to birth for
inclusion with the health record.

Table 4.
Kessner Adeauacv of Prenatal Care Index
Prenatal Care Index

Gestation (weeks)

Adequate*

13 or less
14-17
18-21
22-25
26-29
30-3 1
32-33

34-35
36 or more
14-2 1

22-29
30-3 1
32-33
34 or more

Intermediate

Number of p r e d visits
and
and
and
and
and
and
and
and
and

I or more or not stated
2 or more
3 or more
4 or more
5 or more
6 or more
7 or more
8 or more
9 or more

and
and
and
and
and

O or not stated
I or less or not stated
2 or less or not stated
3 or less or not stated
4 or less or not stated

AU combinations other than specified above

In addition to the specific number of visits indicated, the interval to the k t prenatal visit has to be 13
weeks or less (first trimester).
** In addition to the specific number of visits indicated, aii women who start their prenatai care in the
third trimester (at 28 weeks or later) are considered to have inadeauate care.
Adapted fiom: Infant death: An analvsis bv matemal risk and health care (Table 2-3, p. 59). Washington,
DC: Institute of Medicine, National Academy of Sciences, 1973.

An advantage of using the Kessner index is that it adjusts the expected number of
prenatal care visits for gestation at delivery. In other words, a woman who delivers
preterm is not expected to have as many prenatal care visits as a woman who delivers at
term. A limitation of the Kessner index it that it indicates nothing about the content or
clinical adequacy of prenatal care; it is strictly a utilization index (Kotelchuck, 1994).

Other criticisms of the index are that it is heavily weighted toward timing of prenatal care
initiation and does not distinguish timing of initiation fiom poor subsequent utilization
(Kotelchuck, 1994). An alternative measure, the Kotelchuck Adequacy of Prenatal Care
Utilization (APNCU) Index, was developed to overcome some of these weaknesses, and
adds an "adequate-plus" category for women who begin prenatal
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care by the fourth month and have 110% or more of the number of visits recommended
by the Arnerican College of Obstetricians and Gynecologists (Kotelchuck, 1994).

However, a cornparison of these two indices of prenatal care utilization based on a casecontrol study in Spain niggests the Kessner index is better for discriminating low birth
weight than the APNCU index. "In logistic regression anaiyses, the residuals of the

Kessner index added meaningful information to the APNCU index, whereas the opposite
did not occur" (Delgado-Rodngwz et al., 1996, p. 648). In the study by Krueger and

Scholl(2000), inadequate care using the Kessner index was associated with a higher odds
of pretem delivery than the Kotechuck index.
Abuse
The Abuse Assessrnent Srneen (AAS) has been widely used to detemiine abuse

during pregnancy in health settings, and consists of several questions to determine the
level and type of abuse and the identity of the abuser within a defïned period. Refer to
Appendix K. The screen was developed by the Nursing Research Consortium on
Violence and Abuse (McFarlane, Parker, Soeken, Silva, & Red, 1998, p. 65). The five
major questions fkom the AAS were incorporated as part of the Survey Questionnaire: " 1)

Have you ever been emotionally or physically abused by your partner or someone
important to you? 2) Within the last year, have you been hit, slapped, kicked, or
othenvise physically hurt by someone? 3) While you were pregnant, were you hit,
slapped, kicked, or otherwise physically hW by someone? 4) Within the 1 s t year, has

anyone forced you to have sexual activities? and 5 ) Are you afkaid of your partner or
anyone listed above?" (Parker,McFarlane, & Soeken, 1994, p. 324). This screen has
been found to detect abuse as effectively as longer instruments developed specifically for
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research, and has been used with ethnically heterogeneous samples. Content and
cnterion validity and test-retest reliability have been established (McFarlane, et al., 1998;

Parker et al, 1994; Soeken, McFarlane, Parker, & Lominack, 1998).
Strenuous Work
Women were asked if they were employed during pregnancy, and if so, how
many hours they worked for pay each week during their pregnancy. They also were
asked, "For what type of business, industry or service did you work for the longest time
during your pregnancy?" and " M a t kuid of work were you doing?". The responses to
these questions were then us& to classify the women's occupations according to the
National Occupational Classification (Employment and Immigration Canada, 1993),
which is a systematic taxonomy of occupations in the Canadian labour market into 26
major groups based on skill level and skill type. For this study, these 26 groups were
subsequently recoded into 6 broader groups using the technique of the Winnipeg Area
Study (2000). in order to determine strenuous work, questions were adapted f?om the
General Social Survey (Statistics Canada, 199 1), using the following ïntroductory
staternent, "I'm now going to ask you questions about the amount of time you spend on
physical activity at work or while doing your daily chores, but not leisure time activity-"
Women were asked how many hours per day during their pregnancy they usually spent
standing or walking, lifting or carrying light loads, and doing heavy work or carrying
very heavy loads.

Urogenital Infections

During the interview, women were asked if they had any of the following health
problems during their pregnancy: kidney infection (pyelonephritis), bladder infection, or
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a sexually transmitted disease. The health record was reviewed to detennine if the
wornan had any of the following urogenital infiitions during her pregnancy (yedno):

gonorrhea, syphilis, chlamydia, bacterial vaginosis, urinary tract infection,
pyelonephritis, and other (specifjr).
Stress. Social Su-rt.

and Self Esteem

Stress was assessed using two methods: life event stress and perceived stress.
The Prenatal Psychosocial Profile (PPP) (Curry, Campbell, & Christian, 1994; Curry,
Burton, & Fields, 1998) was used to assess psychosocial risk in the areas of life event
stress, self-esteem, support of partner, and support of others (Appendix L) and was
incorporated as part of the survey questionnaire. The PPP is a composite of the Support
Behaviors Inventory (Brown, 1986), the Rosenberg (1965) self esteem scale, and a newly
developed measure of stress. Because the PPP was being adrninistered during the
postpartum period rather than during pregnancy, the stem statements for the subscaies

were modified to read as follows: for assessment of stress, To whnt extent was (READ
CHOKE) a stressorhssle for you during your pregnancy?, for assessment of support, 1
wanr you to tel1 me how satisfiedyou were with the support you receivedfiom (your

partnedother people) during your pregnancy, for assessment of self esteem, I would like
yow to tell me how much you agree or disugree that rhis statement describedyourself

during yourpregnancy. High scores on the PPP subscales indicate higher social support,
self-esteem, and stress. The tool was designed to be read to women, and is easy to

adrninister and score. Response cards were used to facilitate responses (Appendix M).
The PPP has been administered to over 3,444 culturally diverse rural and urban pregnant
women, including Native Amencan women (Curry et al., 1998). Normative data have
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been reported. The scale means, standard deviations, and alphas for each of the five
studies in which the instrument has been used are shown in Appendix N (Curry et al.,
1998). internal consistency is acceptable, with alphas for the support scales ranging from
-92 to -98, and alphas for the stress scale ranging fiom -67 to .78. Test-retest correlations

for the support aud stress subscales range from -52 to .68, indicating moderate stability
over tirne (Curry et ai, 1998). Factor analysis supportai independence of subscales as al1
items loaded on the appropnate scales and minimally on others. Convergent validity for
the stress scale was evidenced by a correlation of -71 with the Difficult Life

Circumstances Scale (Cuny et al., 1994). The PPP takes about 5 minutes to complete.
in addition, the 4-item version of the Perceived Stress Scaie (PSS) was used to
measure women's perception of stress (Cohen, Kamarck, & Mermelstein, 1983; Cohen &
Williamson, 1988). The PSS has been applied successfully as a measure of perceived

stress in a wide varïety of populations, including new mothers (Walker, 1989). The PSS
measures the degree to which persons fkd "theu lives unpredictable, uncontrollable, and
overloading" (Cohen et al., 1983, p. 387). For example, one of the questions was worded
"In the last month of your pregnancy, how often did you feel difficulties were piling up
so high that you could not overcome them?" Items are rated on a 5-point scaie, ranging

fiom "never" (O) to "kery often" (4). The PSS is scored by reversing responses to the
two positively worded items and then summing responses to al1 items. Higher scores

represent higher levels of perceived stress. Coefficient alpha reliability for the PSS
ranges from .84 to .86 and short-terxn test-retest reliability is .85. Evidence for
concurrent and predictive vaiidity is derived from correlations with life-event scores and
mental and physical health outcornes. The PSS exceeds life events as an effective
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predictor of a wide varïety of outcornes. Noms have been established using 940 male
and 1,427 female residents of the United States (Cohen & Williamson, 1988).

Data Analysis
Data were coded and transfmed to a cornputer file. Data analysis was performed
using the followuig statistical software programs: SPSS for Windows Version 10.0, SAS
Version 8.1 (SAS Institute Inc., Cary, NC), and Epi M o Version 6.0 (CDC Atlanta and
WHO Geneva). A statistician fkom the Biostatistical Consulting service of the

Department of Community Health Services at the University of Manitoba was consuiteci
regarding data analysis and interpretation. Initially, data wzre summarized using
descriptive statistics; fiequencies were calculated for categorical variables, and means
and distribution were calculated for continuous variables- The distribution of continuous

variables was examined to determine how to goup subjects (for example, at median,
quartiles) for subsequent categorical analyses.
To test for statisticaily significant differences in distribution of categoncal
variables among cases and controls, the Chi-square test was used. Where a cell's
expected fiequency was less than 5, the Fisher's exact test was used. The t test for
independent samples was used to compare case-control differences for continuous
variables.
The comparison of exposure to risk factors among cases and controls and the
calculation of the odds ratio (OR) are the unique features in analyzing data fiom casecontrol studies (Lilienfeld & Stolley, 1994). Data were tabulated in the form of a fourfold table (refer to Figure 2), which allows for comparison of the prevalence of exposure

among the cases, d(a+c), with that for controls, b/(b+d). The odds ratio, an estimate of
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the relative risk, was calculated as the cross-product of the entries in the table, adbc
(Lilienfeld & Stolley, 1994). Where appropriate, odds ratios were calculated for
diffèrent amounts of exposure (for example, number of cigarettes smoked per day, rate of
weight gain during pregnancy).
Figure 2.
Framework of a Case-Control Study

Characteristic

With disease
(cases)

Without disease
(controis)

Total

With
Without
Total
(fiom Lilienfeld & Stolley, 1994, p- 227)
The 95% confidence interval and significance test for each odds ratio also were
computed. If the underlying statistical mode1 is correct and there is no bias, the
confidence interval will uiclude the true parameter value in at least 95% of replications of
the process of obtaining the data. The 95% confidence interval provides both an idea of
the likely magnitude of the effect and the random variability of the point estimate,
whereas the p value indicates only the degree of consistency between the data and a
single hypothesis. If the nul1 value (a rate ratio of 1) is within the 95% confidence
interval, then the estimate of effect will not be statistically significant at the 1 - 0.95 =
0.05 alpha level (Rothman & Greedand, 1998).

Stratification is a mainstay of epidemiologic analyses, and provides a direct
method for eliminating biased cornparisons that result fiom confounding (Rothman &
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Greenland, 1998; Schlesselrnan, 1982). Since a major purpose of this study was to
determine whether the association between various nsk factors and pretem birth differed
between Aboriginal and non-Aboriginal women, stratified analysis was the technique
used to evaiuate and describe effixt-measure modification between these two groups or
strata. Subjects were stratified into an Aboriginal group and a non-Aboriginal group.

The subgroup-specific odds ratio represents the effect of a selected risk factor, adjustecl
for race, on the xisk of preterm birth. If the odds ratios are relatively constant across

subgroups, being consistently elevated or reduced, they c m be combined to form a

summary estimate, adjusteci for the effects of race (Schlesselman, 1982).
Most stratified analysis methods are based on the fact that, if the effect measure is
uniform (that is, homogeneous or constant) across strata, each strahun provides an
estimate of the same quantity. .. .investigators will desire a more forma1 statistical
evaluation of the extent to which variation in the stratum-specific estimates of
effect is consistent with purely random behavior . . . . Statistical tests of the nul1
hypothesis that the effect rneasure is unifonn are also known as tests of
homogeneity (i.e., the hypothesis that the measure has a "cornmon" or constant
value across the strata). Such tests are based on cornparisons of stratum-specific
estimates against a unifom effect estimate, or of observed ce11 counts against ce11
counts expected under the homogeneity hypothesis. Thus, to test homogeneity we
first conduct an analysis in which we assume homogeneity and derive an estimate
of the unifom effect measure. (Rothrnan & Greenland, 1998, pp. 265-266)
The Mantel-Haenszel summary odds ratio was calculated to provide a weighted
average of the subgroup specific odds ratios. The Breslow-Day test of homogeneity was
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used to test the nul1 hypothesis that an effect measure was uniform across strata. A p
value greater than .10 indicated that heterogeneity (nonuniformity) was not detected by
the test, and the measure was considered uniform. If the p value was deemed significant,

then heterogeneity (nonuniformity) was considered to be detected, and the stratumspecific rather than surnmary estimates of risk were presented. Because the standard

tests of homogeneity have very low power in typical epidemiologic studies ( i.e., there is
little chance they will reject homogeneity), a p value of 5 .l O was chosen as the level of

significance for the Breslow-Day test (Rothman & Greenland, 1998).
Multivariate analyses were perfomed to study the effects of several factors
simultaneously and to identifjr variables which may be confounded with each other.
Multivariate logistic regression models were used "to detennine which of the variables
has an independent association with the outcorne, to detexmine which variables interact

arnong thernsetves, and to quanti@ the relative contribution of each variable or

combination of variables to the nsk of the disease" (Lilienfeld & Stolley, 1994, p. 245).
An adjusted odds ratio and 95% confidence limits were calculated for each main-effect

term in the models. Models were constructed for the total sample and for the subgroups

of Aboriginal and non-Abonginai women. The models included the variables for which
there was some evidence fiom the stratified analyses of an independent association with
pretem birth.

The population attributable risk percent (PAR%) was calculated for selected
modifiable risk factors, for the sample as a whole and for the two subgroups of
Aboriginal and non-Aboriginal women, using the adjusted odds ratio from the final

models. PAR% also is refmed to as the etiologic fraction or attributable nsk, and is the
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proportion of al1 cases in the target population attributable to exposure (Schlesselman,
1982). PAR% can be estimateci fiom a case-control study, provided the exposure rate in
the control group is approxùnately representative of the target population. The formula

for calculating PAR% is presented in Appendix O.
The vision of the Abonginal community includes ernpowering individuals and

families to increase their control and influence over issues, programs, and decisions that
affect their lives and their ability to detemiine their own destinies (Manitoba Round
Table on Environment and Economy, 1999). In keeping with this vision, a focus group
of Aboriginal health care providers was convened to discuss and assist with interpretation

of the results of this study as they relate to Abongioal women, and to provide
recommendations to the investigator on policy and program directions appropriate to the
needs of Aboriginal women. Five Abonginal women with a health care professiond
background participatecl in a focus group on April30,200 1, facilitated by the
investigator. Feedback obtained nom this group is incorporated throughout the
discussion chapter.
Ethical Implications
Informed consent was obtained fkom al1 subjects voluntarily participating in the
study. Refer to Appendix G for the Invitation to Participate and the Consent Form. At
no time were respondents' names associated with the questionnaires, thereby assuring
confidentiaiity. Respondents were uiformed they could withdraw nom the study at any
point without affecting their care. Only the investigator, members of her dissertation
cornmittee, the data entry clerk, and the statistical consuitant had access to the data.
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Questionnaires are being stored in a locked filing cabinet and will be destroyed after
seven years.
No experimental conditions were imposed on subjects. There were no perceived
harmfùl effects of the study, although it may have been distressing for some women who
delivered a premature infant to think about possible risk factors for pretenn birth. The

proposal was approved by the Faculty of Nursing Ethical Review Cornmittee at the
University of Manitoba (Appendix E), and agency approval was obtained before data
were collected (Appendk F). The proposal for the focus group was approved by the
Nursing/Education Research Ethics Board of the University of Manitoba (Appendix E).
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CHAPTER IV:RESULTS
The results of the study will be presented in severai sections. First, demographic
characteristics of the study subjects will be summarized and the results of stratified
analyses of the association between demographic characteristics and preterm birth will be
presented. This wiil be followed by an examination of examine risk factors related to
pregnancy characteristics and medical and obstetric history. Then results related to
descriptive analyses and stratified analyses of relative risk for the variables that comprise
the seven research questions will be presented: smoking, nutritional status, prenatal care,

abuse, strenuous work urogenital infections, and stress and social support. In each
section, tables will be used to compare differences in cases and controls among three
groups: al1 subjects, non-Abonginai subjects, and Abonginal subjects. A wmparison of
differences between non-Abonginai and Abonginal subjects on the various factors will

be addressed in the narrative. This chapter will conclude with a presentation of the
results of multiple logistic regression analyses, and a discussion of population
attributable risk for various nsk factors.
Demographic Characteristics
Descriptive Analyses of Dernograohic Characteristics

The demographic characteristics of study subjects are shown in Table 5. There
were 226 cases and 458 controls enrolled in the study, for a total of 684 subjects. Eightytwo (36.3%) of the cases and 176 (38.4%) of the controls were Aboriginal. There were
no significant sociodernographic differences between cases and controls in age, marital
status, education, or place of residence. There were significant differences between the
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Aboriginal and non-Aboriginal subjects in that the Aboriginal subjects were, on average,

younger, of lower income, and less educated.
Subjects ranged in age fiom 14 to 45 years (M 27.2, SD 6.1). There was no
significant difference in mean age between cases and controls (M 27.7 vs 27.0 years; t =
1.32, p = 0.186); however Aboriginal subjects were significantly younger than nonAbonginal subjects (M 24.3 vs 29.0 years, t = -10.36, p < .O01 ). There dso was no
significant difference in total years of educaîion between cases and controls (M 12.8 vs
12.9 years; t = -0.35, p = 0.725), although Aboriginal subjects had significantly less years
of schooling than non-Aboriginal subjects (M 11.1 vs 13.9 years, t = - 13.1 6, p < .O0 1).
Overail, 55.7% of the subjects were married and 24.4% were living in a comrnon-law
relationship, while 16.8% were single. There was no significant difference between

cases and contmls in current living arrangement (2C2 = 3.OS, p=0.692). However, there
was a significant difference in current living arrangement between the Aboriginal and

non-Abonginal groups, with a lower proportion of the Abonginal women being married
(34.1 % vs 68.8%) and more living cornmon-law (33.3% vs 19.0%) or single (27.9% vs

10.1%) than the non-Aboriginal women (X' = 85.89, p<.OO 1).
Average family income varied widely. The modal response was a family income

of under $10,000.00 (1 8.6% of responses), but less than 7% of the non-Aboriginal group
reported this income level compared to more than 40% of the Aboriginal group. When
income was categorized into low, moderate, and high, there was no significant difference

in family income between cases and controls (x' =0.84, p = 0.656), while a hi@
proportion of Aboriginal subjects reported a low farnily incorne than non-Abonginai
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subjects (XL1 76-12, p< .O0 1). Nïnety-three subjects (13.6%) did not know th& income
or did not respond to the question regarding income.

The majority of non-Aboriginal subjects were white (83.1%), with the remahder
being Asian (1 1.3%), Latino (2.6%), black (2.3%~)~
or other (0.7%). There was no

significant difference between non-Aboriginal cases and controls in racial background

(X' = 4.59, p = 0.332). Of the Abonginal subjects, 207 (80.2%) reporteci their etbnic
background as First Nations, 45 (17.4%) as Métis, and 6 (2.3%) as Inuit. There was no

significant differences between cases and controls in ethnic background (~L6.75,
p=.080); however, there was a tendency for more cases than controls to be ikom Métis or
Inuit background.

The majority of the subjects resided in the province of Manitoba (98.1%), while
13 subjects (1.9%) resided in either Ontario, Nunavuî, or Saskatchewan but delivered

their baby in Manitoba. There was no significant difference between cases and controls
in place of residence (X2 = 6.44, p = 0.092). Most of the non-Aboriginal subjects resided
in an urban area (Winnipeg or Brandon) (78.8%), wbile another 19.1% were f?om south
nual Manitoba. The residence of Aboriginal subjects was primarily divided between

north rural Manitoba (47.9%) and the urban area (40.1%), with only 7.8% residing in
south rural Manitoba. Refer to Appendix P for maps of Manitoba depicting subjects'
region of residence.
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Table 5.
Demoeraphic characteristics of cases and controls. bv croup
Ail Subjects

Non-Abon-

Group

Aboriginal Group

Characteristic

Cases
n (%)

No.of subjects
Age Group
(20 years

20-34 years
>34 years

Educatioa
4 2 years
12 years
>12 years

Race/Etbnicity
White
Black
Asian
Latino
Other
Aboriginal
First Nations

Metis
huit
Family hcome

-410,000

10-19,999
20-29,999
30-39,999
40-49,999
50-59,999
60-69,999
70-79,999
80-89,999
90-99,999
100,000 +

Marital Status

Mamied

Cornmon-law
Single
Divorced
Separated
Widowed
Place of Residence
Urban

South nual MB
North rural Mi3
Outside MB

Controls
n (Yo)

Cases

n

(%)

Controls
n (%)

Cases
n (96)

Controls
n (%)
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Stratified Analyses of Association between D e m o m ~ h i Characteristics
c
and Preterm

Birîh
Stratified analyses were used to determine whether the association between risk
factors and pretenn birth differed between Aboriginal and non-Aboriginal women. Refer
to Table 6, which presents the odds ratios and 95% confidence intervals for both strata
(Aboriginal and non-Aboriginal groups), the Mantel-Haenszel common odds ratio, and

the Breslow-Day test of homogeneity. The Breslow-Day test of homogeneity was used

to test the nul1 hypothesis that an effect measure was uniform across strata If the p value
was not significant, then homogeneity (unifomity) was assumed, and the Mantel-

Haenszel odds ratio was reported. The Mantel-Haenszel common odds ratio provides a
weighted average of the within stratum odds ratios, and, if siguificant, confirms the
reality of an association between the nsk factor and pretenn birth, after controlling for
race. If the p value was significant (ps.1O), then heterogeneity (nonuniformïty) was

considered to be detected, and the stratum-specific rather than summary estimates of risk
are discussed.

Young matenial age and marital status exhibiteci heterogeneity across strata.
Young matemal age was a significant factor for the Aboriginal group only, with an age of
less than 19 years being protective; i.e., women less than 19 years had a reduced risk of
pretenn birth compared to those 19 years of age or greater (p = -027). In the nonAboriginal group, there was a tendency for women aged less than 19 years to be at
increased risk of pretenn birth, although the odds ratio was not significant. Having
single marital status reduced the odds of pretenn birth for the Abonginal group by about
one-half @ = .052). Conversely, there was a trend toward single marital status being a
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rkk factor for non-Aboriginal women, although the odds ratio of 1.66 did not achieve
statistical significance @ = -090). When examined as bivariate variables, non-completion
of high school, materna1 age greater than 35 years, low f d y incorne less than $20,000
per year, and rural place of residence were not associateci with an increased risk of

pretem birth in either the non-Aboriginal or Aboriginal group, after controlling for race.
Table 6.
Odds ratios (95% confidence intervals) for the relationshir, of dernoara~hic
characteristics and Dreterm birth. stratifiecl by race
Non-Aboriginal
0.R (95% CI.)

Characteristic

Aboriginal
0-R-(95% CL)

Mantel-Haenszel
0.R (95% CL)

BreslowDay Test

(Pl
Age < 19 years

1.99 (0.57,7.00)

0.37 (0.15,0.92)*

0.61 (0.30, 1.24)

5.0 (-025)

Age > 35 years

1.27(0.74,2-19)

1.07(0.31,3.66)

1.24(0.75,2.03)

.06(.802)

Single marital status

1.66(0.92,2-99)

0.56(0.31,1.01)

0.94(0.63,1.42)

6,64(.010)

Non-completion of high
school

1.39 (0.80,2.42)

0.88 (0.51, 1-50)

1.09 (0.74, 1-61)

1.39(.238)

Rural place of residence

1.33 (0.82,2.16)

1-19 (0.69,2.04)

1.27 (0.88, 1-82)

-10 (-758)

Chi square *p<.O5

Pregnancy Characteristics, Medical and Obstetric History
Descriptive Analvses of Pregnancv Characteristics. Medical. and Obstetric History
The pregnancy characteristics of subjects are shown in Table 7. Four hundred
eighty-two subjects (70.5%) delivered at St. Boniface General Hospital, 200 subjects
(29.2%) at Health Sciences Centre, and 2 subjects (0.3%) in other locations, with the
newborn subsequently being transfmed to either St. Boniface General Hospital or Health
Sciences Centre. There was no significant difference between cases and wntrols in place
of delivery ( X*= 3.74, p = .154). AS expected, fewer of the cases had planned to deliver
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at either of these two hospitals (n=159,70.4%) than the controls (n=419,91.9%). This is
consistent with current practice, in that women who experience pretenn labor or other
complications of pregnancy in niral or northern areas are ofien transferred to one of the
two tertiary care hospitals in Winnipeg for delivery.

Similar proportions of cases (42.2%) and controls (38.9%) were primiparous, that
is, had delivered their first baby (X2~'0.69,
p=.406). However, significantly more non-

Aboriginal women were primiparous than Aboriginal women (46.8% vs 28.6%, X2
=2 1.99, p<.001). Gestational age at delivery of cases ranged fkom 23 to 36 weeks (M
34.2, SD 2.5), with the majority of women (74.8%) giving birth between 34 and 36
weeks gestation. Birth weight of the cases' newborns ranged f?om 575 to 4,283 grams

(M 2,543.9 grams, SD 65 1-7). Gestational age at delivery of controls ranged fkom 37 to
42 weeks (mean 39.1, S.D. 1.l), with birth weight of their newboms ranging fiom 2,263
to 5,267 grams (M 3,502.6 grams, SD 457.6).

Cases had a significdy greater history than controls of previous premature
delivery (25.2% vs 7.9%, X
' = 38.83, p c .O0 1) and two or more spontaneous abortions

(miscan-iages) (10.6% vs 5.3%, X2 = 6.58, p=.010) Significantlymore Aboriginal
women had a history of previous premature delivery than non-Aboriginal women (18.6%
vs 10.6%, X2 =8.84, p=.003). This may aise fiom the fact that more of the Aboriginal

women were multiparous. Shilar proportions of cases and controls had a past

pregnancy history of thnapeutic abortion. Only a small number of women reported a
history of stillbirth, ectopic pregnancy, or multiple birth.

Few of the women reported chronic health problems, with asthma being the most
comrnon condition. Conversely, several women experienced health problems during
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their pregnancy, and cases often had a higher incidence of complications than wntrols.

For exarnple, cases had a significantly higher incidence of vaginal bleeding afkr 12
weeks of pregnancy (25.0% vs 11.6%, X2 = 19.14, p < -001), gestational hypertension
(12.0% vs 5.3%,

x2= 9.54, p = .002), and rupture of membranes prior to onset of labor

(57.0% vs 30.0%, X
'

= 45.87,

pe.00 1) than controls. Cases and controls had a similar

proportion of bladder infections during pregnancy (24.1 % vs 2 1.8%, X
' =O.6 1, p = 0.44).
A greater proportion of Aboriginal women repoxted gestational diabetes (5.8% vs 2.3%,

=5.53, p=.O 19), bladder infections (32.2% vs 16.8%, X2 =2 1.5 1, ~ . 0 l),
0 vaginal
bleeding (2 1.7% vs 12.7%, X2 =9.45, p=.002), and gestational hypertension (10.5% vs
5.6%,

x2=5.54, p=.O

19) during their pregnancy than non-Aboriginal women. Seventy-

one (3 1.4%) of the cases compared to only 48 (10.5%) of the controls had been
hospitalized during their pregnancy (X%0.69, p<.O 1). There was no significant
difference between Aboriginal and non-Aboriginal subjects in the proportion of women
who were hospitalized one or more times during their pregnancy (19.0% vs 16.4%, X2
=0.73, p=.392) or who reported having rupture of membranes pnor to onset of labor

,(36.5% vs 40.3%, X'

= 0.97,

r.324).
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Table 7.
Pregnancv characteristics. and medical and obstetric historv o f cases and controls. by
&2=42
Al1 Subjects

Non-Aboriginal Group

Aboriginal Group

Characteristic
Cases
n (%)

Controls
n (%)

Cases

n (%)

Controls
n (%)

Cases
n (%)

Controls

n (%)

PIace of Delivery
St. Boniface Gen.Hosp.
Health Sciences Centre
Other

Past Pregnancy History
Spontaneous Abortion 3
Therapeuûc Abonion 1 2
Ectopic pregnancy
Stillbirth
Pretenn birth
MuItiple birth
Chronic health problem
Diabetes
Hypertension
Heart disease
Kidney disease
Asthma
Health problem during
pregnancy:
Gestational diabetes
Pyelonephritis
B ladder infection
Vaginal bieeding
PoIyhydrarnnios
Gestational hypertension
Abdominal surgery
Rupture of membranes
prior to onset of labor
Hospitalizations during
Pr'=g
None
1 or more
*Chi square p (-05
**Chi square p<.001

Stratified Analvses of Association between Premanc~Characteristics and Preterrn Birth
The results of stratified analyses for the association between various pregnancy
characteristics and pretenn birth are s h o w in Table 8. The risk of preterm birth
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increased substantially for several pregnancy characteristics. The majority of these risk
factors demonstrated homogeneity of effect. Based on the Mautel-Haenszel common
odds ratio, a previous history of one or more preterm births (OR 4.4 1, p < -001), a history
of two or more spontaneous abortions or miscarriages (OR 2.07,p = .019), vaginal

bleeding after 12 weeks gestation in the current pregnancy (OR 2.6 1, p < .O0 1), high
blood pressure during pregnancy (gestational hypertension) (OR 2.52, p = .002), and
hospitalization during pregnancy (OR 3.93, p < ,001) were significant risk factors for
preterm birth, after controlling for race- Rupture of membranes prior to onset of labor
was a significant risk factor for both the Aboriginal (OR 6.58, p c -001) and non-

Aboriginal groups (OR 2.04, p = -001), but demonstrated heterogeneity of effect, having
a higher odds ratio in the Abonginal group.

Table 8.
Odds ratios (95% confidence intervals) for the relationshi~of various Dregnancv
characteristics with oretenn birth. stratified bv race
-

Characteristic

Non-Aborig.
OR (95X.I.)

Abonginai
OR (95% CL)

Mantel-Haenszel
OR (95% C.I.)

-

Breslow-Day
test @ value)

0-87 (0.48, 1.57)
2 or more previous
spontaneous abortions

2-23 (0.82,6.06)

2 or more previous
therapeutic abortions

0.68 (O. 17,2.64)

Ectopic pregnancy

1.25 (0.20, 7.69)

Previous preterm birth

5.04 (256,993)
1.15 (0.49,2.69)

Bladder infection

0.89 (0.50, 1.56)

Vaginal bleeding after
12 weeks of pregnancy

1.96 (1.06,3.64)

Polyhydrarnnios

2.15 (0.52, 8.84)

Gestational
hypertension

2.19 (0.98,4.89)

Rupture of membranes
pnor to onset of labour

6.58(3.7, 1 1.8)**

Antenatal
hospitalization
Chi square * pc.05

3.41 (1.80,6.49)

*fp<.OO 1

Research Question 1: Cigarette Smoking aad 0 t h Substance Abuse
Descri~tiveAnalvses of Ciparette
Smokin~rand Other Substance Abuse
Overall, 49.5% of the women reported smoking during the month before they
became pregnant, while 39.4% of the women reporteci smoking during their pregnancy.

Women tended to quit smoking as the pregnancy progressed, with only 14.7% reporting

smoking during the third trimester. Smoking during pregnancy was considerably more
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prevalent among Abonginal women (6 1.2%) than non-Abonguial women (26.2%)
(XL82.55, pc.00 1). Tbere was no significant difference beîween the proportion of cases

and controls who reported smoking during their pregnancy (42.9% vs 37.7%, X
' = 1-71, p
= -191).

Refer to Table 9. The proportion of cases who srnoked prior to pregnancy

(54.4%) was higher than the proportion of controls who smoked (47.0%) and approached

statistical significance (XZ= 3.29, p = .070). Among non-Abonginal subjects, the
proportion of cases who smoked prior to pregnancy was higher than controls (40.3% vs
3 1-7%) and approached statistical significance (X2 = 3.1 2, p = .078).

A total of 57 women (8.4%) reporteci drinking alcohol once a month or more

eequently, and 25 of these women reported drinking alcohol once a week or more
fkequently. There was no significant difference between cases and controls in alcohol use
(9.3% vs 7.9%, x2= .41, p=.524). Alcohol use d u ~ pregnancy
g
(once a month or more

fkequently) was more prevalent among Abonginal women (1 2.9%) than non-Aboriginal
women (5.6%) e

l 1.1 1, p=.OO 1). Less than 10% of the sample reported taking

recreational drugs during their pregnancy. A total of 58 women (8.5%) reported using
marijuana, while six women (0.9%) reported using cocaine. There was no significant

difference between the proportion of cases and controls who reported h g use during
pregnancy (10.7% vs 9.2%, x2= 0.39, p =.534). However, 17.9% of Abonginal women
reported drug use compared to 4.7% of non-Abonginal women (XL32.0 1, pc.00 1).

Table 9.
Smoking. alcohol. and dru^ use of cases and controls. by

Non-Aboriginal Group

Al1 Subjects

Chamtenstic

Cases
n (%)

prou^

Controls
n (Yo)

Controls
n (Yo)

Cases

n (Yo)

Aboriginal Group
Cases
n (Yo)

Controls

n

Smoked pnor to
Prem'ancY
Yes
No
Smoked during
PregnancY
Yes
No

Smoked in third
trimester
Yes
No
Alcohol use during
pregnancy
None/conce a mo.
O ~ c ae month or
more
Recreational dmg use
during pregnancy
Yes
No

.

.

.

.

10(3.5)

14 (17.3)

32 (18.2)

Stratified Analvses of Association Between Smoking. Other Substance Abuse. and
Preterm Birth
Stratified analyses of the association between smoking,other substance abuse,
and preterm birth are shown in Table LO. Smoking in the month pnor to pregnancy was a

significant risk factor for preterm birth (OR = 1.47, p =.030), and demonstrateci
homogeneity of effect across the two groups. Smoking during pregnancy was associated
with a small, statistically insignificant increase in the odds ratios for spontaneous pretm

birth. There were no associations between alcohol use or recreational drug use during
pregnancy and pretenn birth. Refer to Table 10.
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Table 10.
Odds ratios (95% confidence intervals) for the relationship of smoking. alcohol. and drug
use with meterm birth. stratified bv race
Characteristic

Non-Abonginal
OB. (95% CI.)

Aboriginal
0.R (95% CI-)

Mantel-Haenszel
0.R(95% C1.)

BreslowDay test @
vaiue)

Smoking prior to preg.

1.46 (0.96,2.21)

1-49 (0.79,2.79)

1.47 (1.04,2.07)*

0.00 (-955)

Smoking during preg.

1-19 (0.76, 1-88)

1-54 (0.89,2.68)

1.33 (0-94, 1.88)

0.49 (-484)

Alcohol use during preg
more than once a month

1.71(0.75,3.92)

0.92(0.42,2.03)

1.23(0.69,2-16)

l.L4(.286)

Illicitdniguseduringpreg.
Chi square -.O5

2.03(0.83,5.00)

0.93(0.47,1.87)

1.23(0.72,2.12)

1-82(-177)

To determine if a dose-response existed, the number of cigarettes smoked per day
was categorized into none, 1-9 cigarettes per day, 1O- 19 cigarettes per day, and 20-50

cigarettes per day. Refer to Table 11. There was a tendency for the risk to ïncrease with

number of cigarettes smoked during pregnancy, with the risk being more than doubled
when 20-50 cigarettes were smoked per day in the second trimester (OR 2.27, p =.052)

and third trimester (OR 2.17, p=.078), although these results did not achieve statistical
significance. For Aboriginal women, smoking 1-9 cigarettes per day in the second
trimester was associated with a significant increase in the odds of preterrn biah (OR 1.88,
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Table 11.
Odds ratios and 95% confidence intervals for the association between number of
cigarettes smoked Der dav and Dretenn birth
Characteristic

Non-Abonginai
O K (95% CL)

Aboriginal
O& (95% CL)

Aü mbjects
0.R (95% CL)

No. of cigarettes smoked per
day prier to pregnancy
None
1-9 cigarettedday
10-19 cigaretteslday
20-50 cigarettedday
No of cigarettes smoked per
&y in 1" trimester
None
1-9 cigarettedday
1O- 19 cigarettedday
20-50 cigaretteslday
No of cigarettes srnoked per
&y in 2"dtrimester
None
1-9 cigarettedday
10-19 cigaretteslday
20-50 cigarettes/day

No of cigvettes smoked per
day in 3& trimester
None
1-9 cigarettedday
1O- 19 cigarettes/day

Relationshi~between smoking and other variables
Arnong al1 subjects, women who smoked in the month prior to pregnancy were
more likely to be young, single, of low income, unemployed, have less than grade 12

education, drink alcohol, taise recreational drugs, and receive inadequate prenatal care,
compared to women who did not smoke. They also were more likely to experience

higher mean levels of stress, lower levels of support from partner and others, lower selfesteem, and rnoved more fiequently in the past year. These characteristics did not remain
consistent when the non-Aboriginal and Aboriginal groups were examineci separately.
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The non-Aboriginal group of women who smoked in the month pnor to pregnancy
exhibited most of the sarne characteristics as the total sample. However, for Aboriginal
women who smoked in the month prior to pregnancy, there was no significant difference

in age, marital status, income, education, employment status, or mean levels of stress or
social support, compared to women who did not smoke. The only difference was that a

greater proportion of Aboriginal women who smoked in the month prior pregnancy also
consumed alcohol during their pregnancy. However, when the relationship between

smoking during pregnancy (as opposed to pnor to pregnancy) and these characteristics
were examined, some of the relationships changed. Abonginai women who continueci to
smoke after they knew they were pregnant were more likely to have less thau a hi&
school education (67.1 % vs. 5 1.O%, XL6.65,p=.O 10) and take recreational drugs during

their pregnancy (2 1.7% vs 12.0%, ~'=3.88,p=.049), compared to women who did not

smoke. In other words, Aboriginal women who had completed high school were more
likely to quit smoking once they knew they were pregnant. Refer to Tabies 12 and 13.
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Table 12.
ReIationshi~between smokine in month m ri or to premancv and other variables
Al1 Subjects
Characteristic

Single marital

Non-Aboriginal Group

Aboriginal Group
Smoker

Nonsmoker

n (%)

n (%)

Smoker

Nonsmoker

Smoker

n (%)

n (%)

n (%)

103 (30.5)

33 (9-6)**

38(11.2)

Income -420,000
per year

Nonsmoker
n (%)

37 (252)

15 (5.4)**

66 (34.6)

18 (26-9)

9(2-6)**

8 (5.4)

2(0.7)*

30(15.7)

7 (10.4)

139(48.3)

64 (21.2)**

35 (25.7)

28(1 1.0)**

104 (68-4)

36 (75.0)

Education < high
school

161 (47.6)

58 (16.8)**

41 (27.9)

2 1 (7.6)**

120 (62-8)

37 (55-2)

Education c grade
11

109 (32.5)

34 (9.9)**

19 (12.9)

11 (4.0)*

90 (47.9)

23 (34.8)

Paid job during
Pr=fz"=ncY

170 (50.4)

254 (74)**

106 (72.1)

226 (8 1.3)

64 (33.7)

28 (41.8)

hadequate
prenatal care

46 (14.1)

25 (7.3)*

10 (6.8)

13 (4.7)

36 (20.0)

12 (18.2)

Alcohol use
during preg.

44 (13.1)

13 (3.8)**

14 (9.5)

10 (3.6)*

30 (16.0)

3 (4.5)*

Recreational drug
use

55 (16.3)

11 (3.2)**

16 (10.9)

4 (1.4)**

39 (20.5)

7 (10.4)

Moved 2 2 times
73 (21.7)
30 (8.7)**
30 (20.4)
18 (6.5)**
43 (22.6)
in past year
*Chi square or Fisher's exact test p(.05
** Chi square or Fisher's exact test pc.00 1

12 (17.9)

status

Age <19 years
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Table 13.
Relationship between smokine in the month mior to preenancv and other variables
continued
Characteristic

AU subjects

Smoker

M (SD)

Nonsmoker
M (SD)

Non-Abonginal group

Abonginal group

Smoker

Nonsmoker

Smoker

M /SD)

M (SD)

M (SD)

Nonsmoker
rd (SD)

Age in years

Education in
YeW
Gravidity

Weight gain
(Ibs.)
Hernoglobin
Perceived stress
Life event stress
(PW
Support £tom
palmer
Support fiom
O ther

Self esteem
No. of times
moved in Iast
Year
* t test pc.05

** t test pc.001

Research Question 2: Nutritional Status
Descriptive Analyses o f Nutritional Status

Because prenatal records were rnissing fiom the health records of 105 women
(1 5.4%), self-reportai data were used for the majonty of the heigbt and weight variables.

There was no significant difference between cases and controls in self-reporteci prepregnancy weight (M 142.19 vs. 142.90 pounds, t = -.26, p=.794) or height (M 64.47 vs

64.76 inches,
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-1.27, p=.205). Body mass index @MI) was calculated for each subject,

and there was no significant difference between cases and controls in the proportion of

women with undemeight, average, and overweight BMI (X2 = .47, p=.791). There were
significant differences between Abongioal and non-Aboriginal women, with Aboriginal

women weighing significantly more prior to pregnancy than non-Aboriginal women (M
147.50 vs 140.16 pounds, F -2.69, p= -007)and having more women in the overweight

BMI category han non-Aboriginal women (X' =6.65, p=.038). When height was

exarnined as a bivariate variable, significantlymore cases than controls had shoa stature,
defined as a height l e s than 62 inches (14.7% vs 8.8%, X
'

= 5.27,

p=.022). Cases gained

significantly less weight during pregnancy than controls (28.64 vs. 32.52 pounds, t=

-

2/96, p=.OO3), and more cases than controls gained less than 20 pounds during their

'
pregnancy (22.6% vs 1 L9%, X

=

10.23, p=.OOl). Weight gain for each trimester was

calculated fkom the prenatal record and was rnissing for 178 women (26%) for the third
trimester, so the results should be viewed with caution. Cases had significantly lower
third trimester weight gain than controls (9.05 vs 12.40 pounds, t = -4.5 1, p<.001), and
more cases than controls gained l e s than 11 pounds during the third trimester (6 1.5% vs
45.5%, X' = 9.51, r.002).

The rate of weight gain in the second and third trimester was calculated by taking
total weighî gain, subtracting 2.5 kg for weight gain in first trimester, and then dividing
by gestational age minus 13 weeks. Then a bivariate variable was created, with low

weight gain being defined as less than 0.38 kg/week, based on the Institute of Medicine's
(1990) cutoff for inadequate weight gain. There was no significant difference between

cases and controls in rate of weight gain less than 0.38 kg per week in the second and

80
third trimester (32.6% vs 36.3%, XL0.69,p=.406). Ifthe lower quintile of weight gain

per week was used as a cutoff level ( l e s than 0.26 kgweek), there also was no
significant difference between cases and controls in rate of Iow weight gain (18.2% vs
15.9%, XL0.44,y.508).

The mean hemoglobin level at 28-32 weeks gestation was not significantly

different between cases and controls (M 120.10 vs. 118.77, t=0.76, p=.446), but was
significantlylower among Aboriginal women than non-Abonginal women (M 1 16.34 vs

120.6 1,

* 4.1 3, p<.00 1)- When examined as a bivariate variable, with low hernoglobin

defined as less than 105 mg/dl, there was no significant difference between cases and
controls in the proportion with low hernoglobin leve1(13.3% vs 8.8%,

x2= 2.28,

p=. 131) but more Aboriginal women had a low hernoglobin compared to non-Aboriginal

women (17.6% vs 6.0%, XL17.58, p <.ûûl). Hernoglobin values were obtained fiom
the health record and were missing for 167 women (24.4%).

Table 14.
Nutritional characteristics of cases and controls. bv e r o u ~
Non-Aboriginal Group

AU Subjects
Charactenstic

Cases

Controls

n (%)

n

(Yo)

Cases
n (Yo)

Controls
n (Yo)

Aboriginal Gmup
Cases
n (%)

Controls

n (Yo)

Prepregnancy weight
(1 1 1 pounds
1 1 1+ pounds
Prepregnancy height
<62 inches (-455cm)
62+ inches ( 155+cm)
Weight gain during
pregnancy
4 0 pounds
20+ pounds

Weight gain in thkd
trimester
-=1 1 pounds
f 1+ pounds

Body Mass index
49.8
19.8-25.9
>25.9

Rate of weight gain
per week in second
and third trimester
(0.3 8 kgs./wk

0.38+ kgs./wk
Rate of weight gain
per week in second
and third trimester
4 . 2 6 kgslwk
026+ kgs/wk

341(91.2)

-

*Chi square pc.05

**Chi square pc.00 1

88(94.6)

227(93.8)

36(72.0)

114(86)*
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Table 15.
Nutritional characteristics Cmeans and standard deviations) for cases and controls, by

gmw
-

Characteristic

AU subjects

Cases

M (SD)

Non-Aborigïnai group

Cases

Aboriginal group

Controls
M (SD)

M (SD)

Controls
M(SD)

M(SD)

Controls
M (SD)

119.0(11.6)

122.5(10.8)

120.2 (1 1)

114.9 (16)

116.6 (13)

Cases

Height in inches
(self-report)
Pregravid weight
in pounds (selfreport)
Weight gain
during preg in Ibs.
(self-report)
Fïrst himester
weight gain

Second trimester
weight gain
Thud trimester
weight gain

Hemoglobin
*t test pC.05

1lg.g(l3.1)

Stratified Analvses of the Association between Nutritional Status and Preterm Birth
Stratified analyses of the association between nutritional status and preterm birth

by race are shown in Table 16. Only a few of the nutritional factors were significant nsk
factors for preterm birth. Low pre-pregnancy weight and an underweight body mass
index pnor to pregnancy were not associated with an increased risk of pretexm birth.
Short stature (height <62 inches) (OR 1.77, p=.025), low total weight gain during

pregnancy (<20 pounds) (OR 2.18, p = .001), and low weight gain in the third trimester
(< 1 1 pounds ) (OR 1.9 L, p = -002) were associated with an increased risk of preterm

birth, after controlling for race. When total weight gain during pregnancy was examined
as quartiles, the two lowest quartiles (0-22 lbs., 23-29 lbs.) were significant nsk factors
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for pretenn birth. A low rate of weight gain in the second and third trimester (using
either <0.38 kgs/week or ~ 0 . 2 6kgdweek) was not a significant risk factor for preterm
birth, after controlling for race. However, when studied as quartiles, a weight gain of
0.46-0.6 1 kglweek in the second and third trimester exerted a protective effect (Le.

reduced the odds of preterm birth by almost one-half) (OR 0.56, p=.030). Refer to Table
17.

Weight gain in pregnancy was also stratified by BMI, to determine if the nsk of

low weight gain (<O

pounds) during pregnancy was greater for women who are

underweight prior to pregnancy. For women with a normal or high BMI, the odds ratio
for low weight gain was 2.04 (95% CI 1.21,3.45); for women with an underweigbt BMI,
the odds ratio for low weight gain was 4.94 (95% CI 1.18,20.64). However, the

Breslow-Day test of homogeneity was not significant (p=.249), suggesting that weight
gain does not dernonstrate heterogeneity of effect when stratified by BMI.
Having anemia (a low hemoglobin of less than 105 mg/dl) was a significant nsk
factor for Aboriginal women (OR 2.46, p=.023) but not for non-Abonginai women (OR
0.86, p=.776). Using the criteria of a p value 5 .IO, this nsk factor was close to

dernonstrating heterogeneity of effect (Breslow-Day test 2.54, p=. 11 1).

In addition,

using quartiles of hemoglobin levels, having a hemoglobin between 112 and 119 mg/dl
was a significant protective factor for alI subjects (OR 0.46, p=.009) and for non-

Abonginal women (OR 0.39, p=.009), reducing their risk of preterm birth.
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Table 16.
Odds ratios (95% confidence intervals) for the relationshi~of nutritionai risk factors
bivariate) with Dreterm birth. stratified bv race
-

- --

-

-

Aboriginal

-

-

Characteristic

Non-Abonginai

Height before pregnancy
(62 inches (155 cm)

1.72 (0.94,3.14)

1.90 (O-78,4.63) 1.77 (1.08,2-92)*

Weight before
pregnancy -=11 1 pounds

1-10(0.59,2.08)

0.58 (0-18,1.82)

Total weight gain during
pregnancy c 20 pounds

Mantel-Haenszel

-

- -

Breslow-Day

0.03 (-853)

0-93 (0.54, 1.62)

0.95 (-330)

1-73(0-96,3-14) 3.40 (1.51,7.66)*

2.18 (1-35,3.51)*

1.73 (-188)

Weight gain in third
trimester c 1 1 pounds

1.62 (0.99,2,66)

1-91(1-26,2-90)'

1.43 (-232)

Hemogiobin < 105mg/âi

0.86 (0.30,2,44) 2.46 (1.12,5.44)*

1.62 (0.88,2.99)

2.54 (-1 II)

0.85 (0.58, 1.26)

0.74 (-391)

0.76 (0.47,1.22)
Rate of weight gain in
Zod& 3"' tnmester ~0.38
kgsJwk
Rate of weight gain in
Znd& 3"' trimester e0.26
kgs/wk

Chi square * pc.05

2.85 (1-31,6.20)*

1.09 (0.55,2.17)
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Table 17.
Odds ratios and 95% confidence intervals for the association between nutritional risk
factors katerzones or auartiles) and ~reterrnbirth
-

Characteristic

Non-Aboriginai
O& (95% CL)

--

-

Abonginai

AU subjects

0.R (95% C l )

0.R (95% CI.)

--

--

-

-

Wt gain during pregnancy

(quartiles)
0-22 Ibs
23-29 Ibs
30-39 Ibs
40-82 Ibs

1.5 1 (0.80,2.86)
1.32 (0.70,2.49)
0.69 (0.47, 1.64)
1.O0

3.92 (1.58,9.73)*
2.61 (0.92, 7.40)
2.27 (0.8 1, 6.36)
1.O0

2-12 (1.27,3.55)*
1-72 (1-002, 1-94)*
1.22 (0.72,2.07)
1.O0

Rate of wt gain in Pd& 3d
trimester (quartiles)
0-0.32 kg/wk
0.33-0.45 kg/wk
0.46-0.6 1 kg/wk
0.6 1- 1.63 kg/wk

0.53 (0.28, 1.OO)t
0.6 1 (0.34, 1.1 1)
0.38 (020,0,7 1)*
1.O0

1.65 (0.70,3.90)
-95 (034,2.63)
1.20 (0.47,3.10)
1.O0

0.80 (0.48, 1.3 1)
0-76 (0.46, 1.26)
0.56 (0.33,0.95)*
1-00

Hemoglobin level
74- 1 12 mg/dl
113-119 mg/d
120-127 mg/d
128-153 mgkü

0.63 (0.32, 1.25)
0.39 (O. 19,O-79)*
0.63 (0.34, 1.18)
1-00

1.O2 (0.4 1,2.55)
0.67 (0.23, 1.91)
0.38 (0.30,S. 19)
1-00

0.74 (0.44, 1.26)
0.46 (0.26,0.82)*
0.67 (0.40, 1.14)
1.O0

1.24 (O-72,2.13)
1.O0

0.72 (0.28-1.85)
1.O0

1 .O9 (0.67- 1.73)

Body Mass index
49.8 k g i d
19.8-25.9 kglm2

1.O0

Relationship between nutritionai status and other variables
The relationship between low weight gain during pregnancy, short stature,

anemia, and other variables was explored. Refer to Table 18. Short stature was not
reiated to income, age, marital status, education, or any of the other variables studied. In
the total sample, women with a low weight gain during pregnancy were more likely to be

older, have less visits for prenatai care, be multiparous, and have leu support fkom
others. Aboriginal women with a low weight gain were more likely to be older and

multiparous. Interestingly, ail the Aboriginal cases aged less than 19 years gained at least
20 pounds during theu pregnancy. Non-Aboriginalwomen with low weight gain were
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more likely to have fewer visits for prenatal care. The nutritiond variable which showed

the greatest relationship to other variables was anemia (hemoglobin less than 105 gmkil)
during pregnancy. Women with anemia were more likely to smoke before and during

pregnancy, be multiparous, of low income, have less than a high school education, not
have a paid job, and have inadequate prenatal care. Aboriginal women with anemia were

more likely to smoke during pregnancy, have less than grade 11 education, and have
inadequate prenatal care. Non-Aboriginal women with anemia were less likely to have a

paid job and to have completed high school.
Table 18.
Relationshiv between anemia durina meenancy and other variables
All Subjects

Characteristic

Anemic

n

(%)

Non-Aboriginal Group

Not
anemic
n (Yo)

Anemic

Aboriginal Group
Anemic

n (Yo)

Not
anemic
n (Yo)

n

(%)

Not

anemic
n (%)

Single marital sratus

14 (26.9)

86 (18.5)

4 (20.0)

35 (1 1.1)

10 (3 1.3)

51 (34.0)

Age <19 years

6 (1 1.5)

27 (5.8)

O

8 (2.5)

6 (18-8)

19 (12.7)

Income 620,000 per
Year

28 (62.2)

121(29.5)**

5 (29.4)

39 (13.4)

23 (82.1)

82 (68.9)

Education < high
school

27 (51-9)

126(27.1)**

6 (30.0)

41 (13.0)'

2 1 (65-6)

85 (56.7)

Education c grade 1 1

22 (43.1)

79 (17.0)**

3 (1 5.0)

19 (6.0)

19 (6 1.3)

60 (40.3)*

Multiparous

37 (71.2)

263 (56.9)*

12 (60.0)

161 (5L.3)

25 (78-1)

102 (68.9)

Paid job during
PregnanCY

2 1 (40.4)

3 15(67.7)**

11 (55.0)

255(8 1.O)*

10 (3 1.3)

60 (40.0)

hadequate prenatal
care

ll(22.0)

29(6.3)**

2(10.0)

ll(3.5)

g(30.0)

18(12,4)*

Smoked prior to
PregnancY

36 (69.2)

201(43) **

10 (50.0)

97 (30-9)

26 (8 1-3)

104 (69.3)

Smoked during
34 (65.4)
153(33.O)**
8 (40.0)
71 (22.7)
26 (8 1.3)
PregnancY
*Chi square or Fisher's exact test F.05 ** Chi square or Fisher's exact test pc.00 1

82 (54-7)'

Research Question 3: Utilization of Prenatal Care
Descriptive Analyses of Utilization of Prenatd Care
Data on prenatal care (number of prenatal visits and gestational age at h t
prenatal visit) were collected both fiom subjects' self-report and fiom review of the
health record. Self-report data were missing for only 5 subjects overail (0.7%).
Unfortunately, the prenatal record was missing fÏom the heaith record of 105 subjects
(15.4%). Of these, a significantly higher proportion were cases than controls 164 cases

(28.3%) vs. 4 1 controls (9.0%), XL43 .68, pc.00 11. Since the self-report data were more
complete, the nanative will focus on self-report data, although resuits for both health
record and self-report data are presented in Tables 19 and 20 for cornparison purposes.

ui terms of self-reported nurnber of visits for prenatal care, a significantly p a t e r
proportion of cases than controls had a total of less than seven visits for prenatal care
(39.6% vs 9.9%,x2= 8 1SO, p<.OO 1). Contrary to expectations, women having preterm

births were not more likely to initiate prenatal care afier the first trimester compared to
women having term births, i.e., cases did not initiate prenatal care Later than controls.

The proportion of cases and controls who self-reported having their first prenatal visit in
the first trimester c l 3 weeks gestation) did not differ (83.0% vs 82.5%, XZ= 0.026,
p=. 8 7 1). A higher proportion of Aboriginal than non-Aboriginal women had less than

seven visits for prenatal care (28.8% vs 14.4%,X2= 20.32, p<.001), and initiated care
after the fkst trimester (25.2% vs 12.7%, X2 = 17.28, p<.001).
Based on self-report data, cases had significanly fewer mean number of visits for
prenatal care than controls (M 7.6 vs 10.7, t =9.63, p t 0 0 l), but there was no significant
difference in the number of weeks gestation at the fïrst visit for prenatal care between
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cases and controls (M 9.6 vs 10.1, t=1 .Z7,p=.206). Aboriginal subjects had sipificantly

fewer overall visits for prenatal care than non-Aboriginal subjects (M 9.0 vs 10.1 visits, t
= 3.19,

p = .002), and also had their fïrst visit for prenatal care at a significantlyhigher

gestational age (M 11.O vs 9.4 weeks, t = -3.55, p < .O0 1)The Kessner index of prenatal care utilization was calculated. When comparing
the Kessner index based on health record data venus self-reported data, the proportion of

women having inadequate prenatal care was almost identical for each of the three groups

(see Table 19). Because of less missing data, the Kessner index based on self-reported
data will be the focus of analysis. A significantly higher proportion of cases than
controls had inadequate prenatal care based on the Kessner index (15.9% vs &O%, X2 =
9.82, p=.002). In addition, a higher proportion of Aboriginal women had inadequate

prenatal care than non-Abonginai women (19.5% vs 5.4%, XL32.74,pc.00 1).

Table 19.
Prenatal Care Characteristics of Cases and Controls. bv gr ou^
AU Subjects
Characteristic
Cases
n (Yo)

Controls
n (%)

Non-Abonginai
Grou0
Cases

n (Yo)

Controls
n (Yo)

Aborigjnaf Group
Cases

n (Yo)

Controls
n (Yo)

First prenatai visit
(char9
In first trimester
Afier first trimester
First prenatai visit
(self-report)
In fust trimester
Mer frrst trimester

No. of prenatal visits
(chart)
< 7 visits
7+ visits

No. of prenatal visits
(seE-reported)
< 7 visits
7+ visits

Kessner Index of
prenatal care (chart
data)

Adequate
Intermediate
hadequate
Kessner Index of
prenatal care (seifreported data)
Adequate
Intermediate
hadequate

Stratified Analvses of Association between Prenatal Care and Pretenn Birth

Stratified analyses of the association between prenatai care and preterm birth are

presented in Table 20. Based on self-report data, having a first prenatal visit a h the
first trimester demonstrateci heterogeneityof effect. In non-Abonginal women, late entry
into prenatal care had a tendency to increase the nsk of preterm birth, whereas it had a
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tendency to reduce the nsk of preterm birth among non-Aboriginal women, although
neither of the odds ratios were significant. Total number of prenatal care visits also

demonstrated heterogeneity of effect; although having less than 7 visits for prenatal care
was a significant risk factor for both groups, the magnitude of effect differed.

Non-

Abonginal women who reported having less than 7 visits for prenatal care had 11 tirnes
the odds of preterm birth (OR 11.74, p<.001) compared to 4 tirnes the odds of pretenn
birth for Aboriginal women (OR 3.92, p<.001). Using the Kessner Adequacy of Prenatal

Care Index, inadequate prenatal care was a significant risk factor (OR 2.37, p=.038), and

demonstrated homogeneity of effect; ie., women having inadequate prenatal care had

more than two times the odds of pretenn birth, a k controlling for race. When
exarnined as three categories using logistic regression analysis, both inadequate and
intermediate care were nsk factors for the total sample and the non-Aboriginal subjects,

while inadequate prenatal care was a risk factor for the Aboriginal subjects. Refer to
Table 2 1.
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Table 20.
Odds ratios (95% confidence intervals) for the relationshi~of ~renatalcare with ~retenn
birth. stratifieci by race
-

Characteristic

Non-Aboriginal
0.R (95% C1.)

Abonginal
0.R (95% C.I.)

-

Mantel-Haenszel
O-R, (95% C1,)

BreslowDay test @
value)

First prenatal visit
afier h t trimester
>13 wks (chart)
F h t prenatal visit
after k t trimester
> 13 wks (self-report)
Total number of
prenatai visits (7 fiom
chart

Total number of
prenatal visits (7 selfreported
Inadequate prenatal
care as per Kessner
index (chart)
Inadequate prenatai
care as per Kessner
index (self-reported)
Chi square Vc.05 **pc.OO1

Table 2 1.
Odds ratios and 95% confidence intervals for the association between ~renatalcare
{cate~ories)and ~retermbirth
Characteristic
Kessner index
hadequate
Intermediate
Adequate
*p<.05 **p(.OOl

Non-Aboriginal
0.R (95% CI.)

Abonginal
0.R (95% CI.)

5.16 (2-14, 12.46)**
3.87 (2.45, 6.1 1)* *
1.O0

2.16 (1.07,4.36)*
1.24 (0.66,2.3 1)
1.O0

Al1 subjects

0.R.(95% C.I.)
3.06 (1.82,5.13)**
2.52 (1.75,3.60)**
1.O0

Relationshi~between Prenatal Care and Other Variables
Women having inadequate prenatal care were more likely to be of lower incorne,

less educated, iive in a m a l or northem area of the province, smoke and drink alcohol
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during pregnancy, and be pregnant more times than women who received adequate
prenatal care. They also experienced higher Ievels of perceived stress and had lower self
esteem than women who received adequate prenatal care. Contrary to expectations,

women with hadequate prenatal care were more likely to have a previous preterm birth-

One would have expected women with a previous preterm birth to seek adequate prenatal
care in the hopes of averting a subsequent preterm birth, but that was not the case. Refer
to Tables 22 and 23.

Table 22.
Relationshi~between ~renatalcare and other variables
Ali Subjects
Characteristic

Ioadeq

PNCa
n (Yo)

AdeqPNCb
n (Yo)

Non-AboriginalGroup
Uiadeq
PNC
n (Yo)

AdeqPNC

n (Yo)

Aboriginal Group
ïnaàeq
PNC
n (Yo)

Single marital
status
Age <19 years
Income -420,000
per year
Education < high
school
Education < grade
il
Multiparous

Previous pretenn
birth
Hospitalized
during preg.
Smoked duriag
PregnancY
Alcohol use
during preg.
Recreational d m g
use

Rural or northem
residence
Moved 2 2 rimes
in past year
*Chi square or Fisher's exact test pc.05 ** Chi square or Fisher's exact test pc.001
a = inadequate prenatal care
b = adequate prenatal care

AdeqPNC

n (Yo)
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Table 23.
Relationshi~between menatal care and other vari ables continuai
Characteristic

AU subjects

Non-Aboriginal group

Abriginai group

Age in years
Education in
Ye=
Gravidity

Perceived stress
(Cohen)
Life event stress
(PW
Support from
partuer
Support fiom
O ther

Self esteem
No. of times
moved in last vear
* t test pC.05
** t test pc.00 1

Research Question 4: Abuse/Domestic Violence
Descriptive Analyses of Abuse

Overali, 36.7% of the sample reported having ever been emotionally or physically
abused by their partner or someone important to them, 9.1% reported being abused

within the last year, and 5.7% reported being abused during their pregnancy. There were
no significant differences between cases and controls in the proportion reporting these
forms of abuse. However, the proportion of women reporting abuse was higher among

Aboriginal women than non-Aboriginal women for ever being abused (42.2%vs 33.3%,

x2=5.40, p=.020),
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abuse in the past year (17.6% vs 4.0%, x2=35.47, p t 001), and abuse

during pregnancy (10.2% vs 3.1%, X
' =l4.9 1, pc.00 1). The non-Aboriginal group had a

significant difference between cases and controls in the proportion reporting abuse in the
past year (6.4% vs 2.6%, x2= 3-74, p = -053)and abuse during pregnancy (5.6% vs
1.5%, X2 = 5.78, p = .016), whereas there was no significant diffaence between cases

and controls in the Aboriginal group. Only a few women (n=13; 1.9%) reporteci that
anyone had forced them to have se&

activities within the last year. Refer to Table 24.

Table 24.
Characteristics of abuse among: cases and controls. bv a o u ~
Al1 Subjects
Characteristic

Non-Aboriginal Group

Aboriginal Group

Cases

Controls

Cases

Controls

Cases

Controls

Ever emotiondy or
physicaily abused

84 (37.2)

166 (36.4)

52 (36.1)

90 (3 1.9)

32 (39.0)

76 (43.7)

Physicdy abused
within last year

20 (9.0)

42 (9.2)

10 (7.0)

7 (2.5)*

10 (12.3)

35 (20.0)

Physicaily abused
during pregnancy

16 (7.1)

23 (5.0)

9 (6.3)

4 (1.4)*

7 (8.6)

19 (10.9)

Forced to have sexual
activity within last
Year

5 (2.2)

8 (1.8)

3 (2.1)

2 (0.7)

2 (2.4)

6 (3.4)

26 (5.7)

7 (4.9)

10 (3.5)

6 (7.3)

16 (9.1)

AfÏ-aid of partner or
13 (5.8)
anyone else
Chi square or Fisher's exact test *p <.O5

Stratified Analyses of Association between Abuse and Preterm Birth

The results of stratified analyses of the association between abuse and preterm
birth are presented in Table 25. Abuse demonstrated heterogeneity of effect among the

two groups, after controlling for race. For non-Abonginal women, abuse during
pregnancy was a significant risk factor for preterm birth, increasing the risk more than
four-fold (OR 4.62, p = .O 13). Abuse in the 1 s t year was also a significant risk factor for

96

non-Aboriginal women, increasing the risk almost three-fold (OR 2.98, p = .025).
Neither of these variables were nsk factors for Aboriginal women. None of the other
abuse factors were significant nsk factors for either racial group.

Table 25.
Odds ratios (95% confidence intervals) for the relationshi~of abuse with ~retermbirth,
stratified bv race
Non-Abonginai

Abonginai

O X (95% CL)

0.R (95% CL)

Mantel-Haenszel
O K (95% C1.)

Breslow-Day
test (p value)

1.21 (0-79,1.84)

0.83 (0.48, 1.41)

1.04 (0.75, 1-45)

1-19(-275)

Abused in last year

2.98 (1.1 1,7.99)*

OS6 (0.26,1.20)

1-00(0.57,1.77)

7.40 (-007)

Abused during preg-

4.62 (1.40,15.26)*

0.77 (0.3 1,l-92)

1.49 (0.77,2-91)

5.85 (-016)

0.79(0.30,2.09)

1.03(0.52,2-05)

0.66(.418)

Characteristic

Ever abused

Afhid of anyone

1.39(0.52,3-73)

Chi square +.O5

Relationshi~between Abuse and other variables
A composite abuse variable was created by combining abuse in the past year and

abuse during pregnancy. Of the 684 women screened for abuse, 63 (9.2%) reported
physical abuse in the past year a d o r physical abuse since pregnancy. Abused women
were more likely to be younger, single, of lower income, less educated, pregnant more
times, and moved more fiequently in the past year than non-abused women. They also

experienceà higher levels of stress, lower levels of support f?om both their partner and
other people, and had lower self esteem than non-abused women. Abused women were
significantly more likely than non-abused women to smoke during pregnancy, drink
alcohol, and take recreational dnigs. Of the 63 women who reported abuse, 46 were
Abonginal and 17 were non-Aboriginal. When the relationship between abuse and other
variables was studied separately for Aboriginal and non-Aboriginal women, some of the
significant relationships disappeared in the Aboriginal group. Abuse showeà no
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association with single marital status, young age, low education, or low income in the

Aboriginal group. However, the association between between abuse and having high
stress levels and low levels of social support and self esteem persisteci for both groups.
Refer to Tables 26 and 27.

Table 26.
Relationshiv between abuse and other variables
- -

AU Subjects
Characteristic

Abused

Non-AboriginalGroup

Not abused

n (Oh)

n

("/O)

Abused

Not

n (%)

abused
n (%)

--

---.

Aborïginai Group

Abused
n (%)

Single marital
statu

Age <19 years

Income ($20,000
per year
Education c high
school

Smoked during
pregnancy
Alcohol use
during preg.
Recreational h g
use

Moved 2 2 times
in past year
*Chi square or Fisher's exact test p<.05

** Chi square or Fisher's exact test pc.00 1

Not abused

n (O/)

Table 27.
Relationship between abuse and other variables. continued
Characteristic

AU subjects

Non-AboriginaI group

Age in years

23.4(5.6)

27.6(6.0)*

24.7(6.6)

Education in

11.5(2.4)

13.0(3.1)*

Perceived stress
(Cohm)

6.7 (3.6)

Life event
stress (PPP)

Aborigioal group

29.2(5.6)*

22,9(5.2)

24,6(5,6)

12-7(2-4)

14-O(2.8)

lL.O(2.3)

11.1(2.6)

4.9 (3.3)**

7-7 (4.4)

4.5 (3.3)**

6.3 (32)

5.7 (32)

22.9 (5.5)

17.3 (4.2)**

22.8 (5.2)

17.3(4.1)**

22.9 (5.6)

17-4(4.4)**

Support h-om
partner

46.O(l3.l)

56.6(10.4)**

39-1 (1 1.2)

57.6(9.l)**

47.8 (13.2)

54,2(12.5)*

Support £iom

49.9(14.7)

56.4 (9.4)**

49-9 (15.3)

57.0 (8.8)

49.9 (14-6)

55.1(10.5)*

31.5 (5.3)

35.3 (5.0)**

3 1.4 (6.0)

36.3(4.9)**

3 1.6 (5.1)

33.3 (4.7)*

1.6 (1.7)

0.6 (1.4)**

1 7 (16)

0.5 (1.0)*

1.6 (1.7)

0-7 (l.l)*

Other

Self esteem

No. of times
moved in last
Y'==

* t test pC.05

** t test pc.001

Research Question 5: Strenuous Work
Descriptive Analvses of Strenuous Work
Overall, 425 women (62.2%) had a paid job during their pregnancy, and 3 12 of
these women (73.4%) reported being employed full tirne. Another 29 women (4.2%)

reported being unernployed, that is, out of work and looking for work. A significantly

lower proportion of Aboriginal women reported having a paid job during their pregnancy
than non-Aboriginal women (35.8% vs 78.2%, XL122.43, F.OO 1). As a result of fewer

Aboriginal women having a paid job, more of them report their occupation as
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housepersons. Based on the National Occupational Classification (Employrnent and
Immigration Canada, 1993), a signincantly higher proportion of Aboriginal women were
classified as "houseperson" compared to non-Aboriginal women (62.2% vs l9.8%,

x- 127.28, pc.00 1). However, there were no significant differences between cases and
controls in categories of occupations (XL1.O9, p=.955). Of the women who worked, the
majority (n=332,77.9%) had a regular day time or evening schedule, with the remahder

working night shift or rotating shift. There were no significant differences in the
proportion of cases and controls, or Aboriginal and non-Aboriginal subjects, on any of
the measures of streouous work. Refer to Table 28.

Table 28.
Work characteristics of cases and controls. by ~ r r o u ~
Al1 Subjecîs

Characteristic

Paid job during pregnancy
Unemployed
Occupational
Classification:
Management/Proc
Middle management/
technical
Paraprofessional,
clencal, support worker
SeMce
Transportation,
industry, manufacturing
Houseperson
Shift work during
PregnancY
Regular daytime
Regular afi or evg shifi
Regular night shift
Rotating shift
Other
Hours standing or
walking
<2 hourslday
2 to (4 hourslday
4 to (6 hourdday
6+ houtdday
Hours lifting, climbing
<2 hourslday
2 to <4 hourslday
4 to c6 hourslday
6 t hourslday
Hours spent in heavy
work
<15 minutedday
15 mins to (2 hrslday
2 to c4 hourslday
4 to (6 h o d d a y
6+ hourslday

Cases
n (%)

Conîrols
n (%)

Non-Abonginal Group
Cases

n (%)

Controls
n (%)

Aboriginal Group
Cases

n (%)

Conîrols
n (Yo)
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Stratified Analyses of Association between StrenuousWork and Pretenn Birth

None of the variables used to measure strenuous work were significant risk
factors for pretenn birth: having a paid job during pregnancy; workhg in the
transportation, industry, manufacturuig or service sector; working more than 44 hours per
week; working either a regular night shift or a rotaîing shifi; spending 6 or more hours
per day standing or walking; spending 6 or more hours per day lifting or carrying light

loads, climbing stairs or hills; or spending 2 or more hours per day doing heavy work or

carrying very heavy loads. Refer to Table 29.
TabIe 29.
Odds ratios (95% confidence intervals) for the relationshi~of strenuous work with
preterrn birth. stratifiai bv race
Aboriginal
0.R (95% CI.)

Mantel-Haenszel

0-R (95% C.L.)

0.R(95% Cl)

BreslowDay test (p
value)

0.9 1 (0.56, 1.47)

1-07 (0.62,1.85)

0.98 (0.68, 1.40)

0.20 (-657)

Standing 2 6 hourslday

0.98 (0.65, 1.46)

0.90 (0.53, 1.54)

0.95 (0.69, 1.3 1)

0.05 (-824)

Heavy work 2 2 hours/&y

1.O4 (0.45,2.38)

1-18 (0.45,3.08)

1.O9 (0.58,2.05)

0.04 (.84 1)

C haracteristic

Non-Aboriginal

Paid job during pregIndusttyfservice
occupation

Research Question 6: Other Urogenital Idections
Descxi~tiveAnahses of Uroaenital Infections

There was no significant difference between cases and controls in the proportion
of women who self-reported having a sexually transmitted disease during their pregnancy
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(6.2% vs 6.0%, X2= .O1 5, p=.904). More Aboriginal women reported having a sexually
transmitted disease during their pregnancy than non-Aboriginal women (1 1.O% vs 3.1 %,
x L 7.65,
~ pc.00 1). Based on data collected from health records, the proportion of

women with urogenital infections such as gonorrhea, bacterial vaginosis, and herpes was
low. There were no cases of syphilis reporteci. Chlamydia (16.1% vs 2.4%- XL37.74,
pc.00 1), urinary tract infections (27.1% vs 13.4%, XLl7.16, pc.00 1), and bacterial

vaginosis (5.8% vs 1.9%, ~ k 6 . 6 9 p=.010)
,
were significantlymore cornmon in the
Aboriginal group than the non-Aborigùial group. Interestingly, bacterial vaginosis was
not present in any of the Abonginal women who had a preterm birth. Refer to Table 30.
It should be noted that the total number and percentage of women reporting a sexually

transrnitted disease (obtained during the interview) is lower than the sum of gonorrhea,
chlamydia and herpes (obtained h m chart data), indicating that women under-reported
having a sexually transmitted disease.

Table 30.
Urogenitd infection characteristics of cases and controls. bv et ou^
-

AU Subjects

Non-Abonginai

Characteristic

Abonginal Group

Groub

Cases
n (Yo)

Controls

n (%)

Cases
a (96)

Controls
n (%)

Cases
n (Yo)

Controls
a (O/)

Any sexuaiiy transmitied
disease (self-reported)

14 (6.2)

27 (5.9)

6 (4.2)

7 (2.5)

8 (9.8)

20 (1 1-6)

Gonorrhea

1 (0.6)

1 (0.2)

O

1 (0.4)

1 (1.7)

O

Chlamydia

9 (5.4)

34 (8.1)

2 (1.8)

7 (2.6)

7 (12.1)

27 (17.6)

O

O

O

O

O

O

3 (1.8)

16 (3.8)

3 (2.8)

4 (1.5)

O

12 (8-1)

26 (15.2)

82 (19.5)

14 (12.4)

37 (13.8)

12 (20.7)

45 (29.6)

1 (0.6)

4 (1.0)

1 (0.9)

2 (0.7)

O

2 (1.3)

23 (15.5)

66 (16.3)

16 (16.2)

45 (16.8)

7 (14.3)

21 (15.2)

Syphilis

Bac terial vaginosis
Urinary tract infection

Kidney infection
Beta strep

Stratified Analyses of Association between Uroerenital Infections and Pretem Birth

Stratified analyses of the association between urogenital Uifections and preterm
birth are shown in Table 3 1. Self-report of having a sexually trmsmitted disease during

pregnancy was not a significant nsk factor for preterm birth, after controllhg for race.

Having a urinary tract infection or a positive culture for Group B streptococcus during
pregnancy also were not significant nsk factors for pretem birth. Because of the small

number of other urogenital infections among cases, anaiyses were not conducted.
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Table 3 1.
Odds ratios (95% confidence intervals1 for the retationshi~of uronenital infections with
preterm birth. stratifieci bv race
-

-

--

Charactenstic

Non-Abonginal
O l t - (95% CL)

Aboriginal
0.R (95% Cl)

Mantel-Haenszel
O& (95% CI.)

Breslow-Day
test @ value)

STD (self-reported)

1.70 (0.56,5.16) 0.82 (0.35, 1.95)

1.07 (0.54,2.10)

1-04(-307)

UNiary tract infection

0.88 (0.46, 1.71)

0.61 (0.30,1-27)

0.75 (0.46,1.22)

0.53 (-468)

Beta strep positive

0.96 (0.5L, L.78) 0.92 (0.37,2.32) 0.94 (0.56, 1.58)

0.00 (-948)

Research Question 7: Stress and Social Support
Descri~tiveAnal~sesof Stress. Socid Sup~ort.and Self-esteem

Stress was assessed using two different methods. Perceived stress was assessed

using the score on the four- item version of the Cohen Perceived Stress Scale, with
possible scores ranging fiom O to 16. The mean score was 5.07 (range 0-16, SD 3.38).

Life event stress was assessed using the stress scale on the Prenatal Psychosocial Profile
(PPP) instrument; women were asked to what extent 11 factors were stressors/hassles for
her during her pregnancy. Possible scores ranged from 11 to 44, with higher scores

indicating higher stress. The mean score for this sample was 17.82 (range 11-36, SD
4.64).

Support fi-om their partner and support from others were both assessed using the
PPP. Women were asked, on a scde of 1 to 6, with 1 being very dissatisfied and 6 being
very satisfied, how satisfied they were with the support they received fiom their pstrtnet.

and other people during the pregnancy. Possible scores ranged fkom 11 to 66, with higher
scores indicating higher satisfaction with support. The mean score for support fiom
partner for this sample was 55.76 (range 12-66, SD 10.98), while the mean swre for

support fiom others was 55.69 (range 1 1-66, SD 10.24). Eighty women (1 1.7%)
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indicated that they did not have a partner, and therefore did not respond to the partner
support scale on the PPP. Thirteen women (2%) did not respond to the support from
others scale, giving reasons such as having no support fiom anyone except their partner,
too busy with work to maintain other relationships, or having family members who live
outside Canada.
Self-esteem was assessed using the PPP. Possible scores ranged from 11 to 44,
with higher scores indicating higher self esteem. The mean score for this sample was
34.93 (range 16-44, SD 5.18).

There were no significant diffaences between cases and controls on the perceived
stress score (M 5.32 vs 4.94), the life events stress score (M 17.83 vs 17.82), the support
fiom partner score (M 55.80 vs 55-74), the support from others score (M 55.24 vs.
55.9 1), or the self-esteem score (M 34.8 1 vs 34.99). Refer to Table 33. Aboriginal
women experienced significantly higher mean levels of perceived stress (M 5.8 1 vs 4.61,
t = -4.5 1, p < .001) and life event stress (M 18.39 vs 17.48, t = -2.44, p = .O l5), and

lower levels of support fkom parhier (M 53.01 vs 57.19, t = 4.45, p < .001), support fiom
others (M 54.15 vs 56.64, t = 3.01, p = .003), and self-esteem (M 33.02 vs 36.04, t =
7.5 1, p < -001) than non-Abonginal women.
in order to study these risk factors as bivariate variables, a cutoff point of greater

than or equal to two standard deviations above the mean (for stress) and below the mean
(for support and self-esteem) was used. There was no significant difference between the

proportion of cases and controls who had a high perceived stress score (7.6% vs 5.8%,
xL.81, p=.369) or high life events stress score (5.0% vs 5.7%, xL.
14, p=.707), a low
self-esteem score (6.0% vs 4.3%, ~ k . 9 2p=.339),
,
a low support from par&nerscore
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(7.2% vs 6.8%, ~ L . 0 3 ,p=.864), or a low support fiom others score (7.1 % vs 4.2%,
X'=2 -37, p=. 124). Refer to Table 32. There was, however, a significant difference

between Aboriginal and non-Aboriginal women on most of these variables, with
Aboriginal women having a higher proportion of high life event stress scores (9.3% vs
3.1 %, XL11.44, p=.OO1), low self-esteem scores (7-9% vs 3.1 %, XL7.35, p=.007), low

support fiom partner scores (12.9% vs 3.9%, XL16.5, pc.00 1), and low support fkom
other scores (7.3% vs 3.8%, XL3.87,p.049).
in order to assess stability of residence, women were asked how many tirnes they
had moved in the last year and in the 1 s t five years. Four hundred and eighteen women
(n=6 1.1%) had not moved in the 1 s t year, with the remainder moving between 1 to 7

times. Only 154 women (22.7%) had not moved in the last 5 years, with the remainder

moving between 1 to 20 times. The data fiom one subject who worked for the carnival
and moved 23 times in the past year and 50 times in the past 5 years was removed as an

outlier prior to calculating means and standard deviations. There was no significant
difference in the mean nwnber of times cases had moved in the past year compareci to
controls (0.77 vs 0.64 times, t= - 1.41, p=. 160) or in the nurnber of tirnes moved in the
past five years (2.40 vs 2.33, t= -0.20, p=.844). Aboriginal women moved significautly

more times in the past year (M 0.88 vs 0.56 times, t = -3.32, p = .001), but not in the past
five years (M 2.59 vs 2.24, t = - 154, p=. 10l), than non-Aboriginal women. Bivariate

variables also were created, to determine the proportion of women who moved two or

more tirnes in the past year and five or more times in the past five years. There was no
significant difference between the proportion of cases and controls who had moved two
or more îimes in the past year (16.4% vs 14.4%, X'

= 0.49,

p=.485) or five or more times
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in the past year (1 5.8% vs 15.9%, XL.00 1, p=.975), whereas a higher proportion of
Abonginal women than non-Aboriginal women moved two or more times more in the
past year (2 1.4% vs 11.3%, XLL
2.85, p c . 0 1) and five or more tirnes in the past five
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Table 32.
Stress. Social Su~-port.and Self Esteem Characteristics amone cases and controls. by
liw2L?
AU Subiects
Characteristic

Cases
n (Yo)

Controls
n (%)

Perceived stress score
>2 SD above M (>Il)
<2 SD above M (-4 1)

17 (7.6)
208 (92-4)

Life events stress score
>2 SD above M e 2 7 )
(2 SD above M ( e 7 )

Non-Aborininai
Group
-

Aboriginal Group

Cases
(%)

Controis
n (%)

n (Yo)

Controls
n (%)

26 (5.8)
425 (94.2)

7 (4.9)
137(95.1)

17 (6.1)
262 (93.9)

10 (12.3)
7 1 (87.7)

9 (5.2)
163(94.8)*

11 (5.0)
2 10 (95.0)

25 (5.7)
4 15 (94.3)

7 (4.9)
lX(95.l)

6 (2.2)
266 (97.8)

4 (5.1)
75 (94.9)

19 (1 1.3)
149 (88.7)

Suppon fiom partner
score
<2 SD below M -4)
>2 SD below M (>34)

14 (7.2)
180 (92.8)

27 (6.8)
368 (93.2)

4 (3.1)
124(96.9)

11 (4.2)
248 (95.8)

10 (15.2)
56 (84.8)

16 (1 1.8)
120 (88.2)

Support fiom Others
score
<2 SD below M
>2 SD below M (>35)

15 (7.1)
197 (92.9)

18 (4.2)
409 (95.8)

10 (7.5)
123(92.5)

5 (1.9)
256 (98)*

5 (6.3)
74 (93.7)

13 (7.8)
153 (92.2)

Self-esteem score
(2 SD below M &26)
>2 SD below M (>26)

13 (6.0)
203 (94.0)

19 (4.3)
422 (95.7)

8 (5.7)
132(94.3)

5 (1.8)
270(98)*

5 (6.6)
7 1 (93.4)

14 (8-4)
152 (9 1.6)

Number of times
moved in last year
O
1
2
=-2

132 (58.7)
56 (24.9)
12 (5.3)
25 (1 1.1)

286 (62.4)
106 (23.1)
34 (7.4)
3 1 (6.7)

82 (56.9)
39 (27.1)
8 (5.6)
15 (10.4)

198 (70.2)
59 (20.9)
14 (5.0)
10 (3.6)

50 (61.7)
17 (2 1.0)
4 (4.9)
10 (12.2)

88 (50.0)
47 (26.7)
20 (1 1.4)
21 (1 1-9)

Number of times
moved in last 5 years
O
1
2
3

58 (26-0)
48 (21.5)
40 (17.9)
23(10.3)

96 (2 1.2)
123 (27.2)
67 (14.8)
66(14.6)

33 (23.2)
30 (21.1)
28 (19.7)
16(11.3)

54 (19.3)
89 (31.8)
50 (17.9)
34(12.1)

25 (3 1.3)
18 (22.5)
12 (1 5.0)
7(8.8)

42 (24.1)
34 (19.5)
17 (9.8)
32(18.4)

-

* Chi square p(-O5

n

Cases
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Table 33.
Mean scores and standard deviations for stress. social su~mrt.and self esteem variables,
for cases and controls. bv croup
Charactenstic

AU subjects
Cases

Non-Aboriginal group

Aboriginal group

M (SD)

Controls
M (SD)

Cases
M(SD)

Controls
M(SD)

M (SD)

Controls
M (SD)

Perceived stress score

5.3 (3 -5)

4-9 (3 -4)

5.0 (3 -4)

4-4 (3 -4)

5-9 (3 -4)

5.8 (3.1)

Life event stress score

17.9 (4.7)

17.8 (4.6)

17.6 (4.5)

7-4 (4.2)

18.3 (5.0)

18-4(5.2)

Support fiom p m e r
score

55.8(11.4)

55.7(10.8)

57.2 (9.5)

57.2 (9.6)

53,15(14)

53.0(12,3)

Support fiom others
score

55.3(11.0)

55.9 (9.9)

55-7(11.1)

57-1 (8.2)

54.6(10.8)

53.9(11.8)

Self esteem score

34.8 (5.5)

35-0(5.0)

35.8 (5.7)

36.2 (4.7)

32-9 (4-6)

33-1 (4-9)

Number of times
moved in last year

0.77 (1.3)

0.64 (1.1)

0.77 (1.2)

0.46(0.9)*

1.04 (2.8)

0.93 (1.2)

Number of times
moved in last 5 years
* t test p value <.O5

2.40 (2.8)

2.36 (2.5)

2.4 (2.7)

2.1 (2.3)

2.9 (6.0)

2.7 (2.8)

Cases

Stratified Analyses of the Association between Stress. Social Su~~mrt.
and Pretenn Birih
Stratified analyses of the association between stress, social support, self esteem,

and preterm birth are presented in Table 34. Several of these psychosocial variables
demonstrated heterogeneity of effect among the two groups. Low self esteem (OR 3.28,
p =.O3 1) and a low level of support fiom others (OR 4.15, p.006) were significant risk

factors for non-Aboriginal women, increasïng the odds of pretenn birth three- to fourfold. For Aboriginal women, a high perceived stress score (OR 2.54, p=.047) was
associated with a more than two-fold increased odds of pretemi birth. High levels of life

events stress and low levels of support tiompartner were not significant risk factors for
preterm birth (either when coded as bivariate variables or when coded into quartiles) in

either group. Arnong non-Aboriginal women,moving two or more times in the past year
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almost doubled the nsk of pretenn birth (OR1-95, p = -031). Movïng five or more tïmes

in the 1 s t five years was not a risk factor for either group. When examined as quartiles,
noue of the stress, social support, or self esteem variables were significantly associated
with an increased odds of preterm birth.
Table 34.
Odds ratios (95% confidence intervals) for the relationship of stress and social supmrt
with ~retermbirth. stratified bv race
Mantel-Haenszel
0.R (95% CL)

Breslow-Day
test (p value)

Perceived stress
score >10

1.34 (O-? 1,2.52)

3-16 (-076)

Life event stress
score >26

0.89 (0.43, 1.85)

4.88 (-027)

Self esteem score
~27

1-46 (0.70,3.03)

3.54 (-060)

Support from partner
score45

1.06 (0.54,2.10)

0.68 (-411)

Support f?om other
score <36

1-75 (0.86, 3.55)

4.76 (-029)

Moved 9 times in
the 1 s t year

1-24 (0.80, 1.93)

4.37 (-037)

Moved 1 5 times in
Iast 5 vears

1.05 (0.68, 1.63)

0.36 (-549)

Characteristic

Non-Abonginai

Aboriginal

O R (95% C.I.)

O-TL (95% CI.)

Relationship between stress and other variables:

The relationship between perceived stress, support from others, self esteem,

moving frequently in the past year, and sociodemographic variables was explored.
Among al1 subjects, women who had high levels of perceived stress were more likely to

be multiparous and receive inadequate prenatal care, and less iikely to have a paid job.

For Aboriginal women, high perceived stress was only associated with inadequate
prenatal care, while for non-Aboriginal women, high perceived stress was associated

III
with low income, non-completion of high school, not havuig a paid job, and receiving

inadequate prenatal care. Refer to Table 35.

Among al1 subjects, women with low levels of self esteem were more likely to be
young, single, have a low income, have l a s than a high schooi education, not have a paid
job, and receive inadequate prenatal care. Low self esteem was associated with most of
these same variables for non-Aboriginal women, but demonstrated no relationship with

other variables for Aboriginal women. Refer to Table 36.
Among al1 subjects, women with low levels of support ftom others were more
likely to be multiparous, of low income, have less than a high school education, not have

a paid job, and receive inadequate prenatal care. For Abonginal women, a low level of
support was only related to having less than a high school education, while for non-

Abonginal women, a low level of support was related to being single, not having a paid
job, and having less than a high school education. Refer to Table 37.
Among al1 subjects, women who moved two or more times in the past year were
more likely to be young, single, of low income, have less than a hi& school education,
and not have a paid job. These sarne relationships held tnie for non-Aboriginal women,

with the addition of inadequate prenatal care. Among Aboriginal women, the only
variable related to moving frequently was being single. Refer to Table 38.
In summary, there were signifiant differences in socioeconomic status, as

reflected by income and education, between women with high and low perceived stress,
hi& and low self esteem, high and low support from others, and moving two or more

tirnes versus less than two times in the past year.
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Table 35.
Relationshiv between ~erceivedstress and sociodemomavhic variables
Aii Subjects
Characteristic

High
stress
n (%)

Low-modstress

Single marital status

8 (18.6)

Age <19 years

Non-Abonginal Group

Aboriginal Group

High
stress
n (Yo)

Low-mod.

Stress
n (Yo)

High
stress
n (Yo)

Low-mod.
Stress
n (Yo)

126 (19.9)

5 (20.8)

47 (1 1.8)

3 (15.8)

79 (33.8)

2 (4-7)

45 (7.1)

O

10 (2.5)

2 (10.5)

35 (15.0)

Income <%20,000per
Year

17 (43.6)

185 (33-7)

9 (39.1)

54 (14,8)*

8 (50-0)

131 (71-6)

Education c high
school

18 (41.9)

196 (3 1.0)

10 (41.7)

5 L(12.8)**

8 (42.1)

145 (62.0)

No paid job

23 (53.5)

230 (36.4).

12 (50.0)

80 (20.1)*

11 (57.9)

150 (64.4)

Multiparous

33 (76.7)

369 (58-7)*

17 (70.8)

207 (52.0)

16 (84.2)

162 (70-1)

I l (25.6)
(57 (9.2)*
4 (16.7)
19 (4.8)*
7 (36.8)
hadequate prenatal
care
*Chi square or Fisher's exact test p.05
** Chi square or Fisher's exact test pc.00 1

38 (17.0)*

n

(Yo)

Table 36.
Relationship between self esteem and s o c i o d e m o ~ h i cvariables
Aii Subjects
Characteristic

Non-AbonginaI
Group

Abonginai Group

Low
self
esteem
n (%)

Md-hi&
self esteem

n (%)

Md-high
selfesteem
n (Oh)

11(34.4)

118 (18.9)*

5 (38.5)

46 (1 1.4)*

6 (3 1.6)

72 (32.3)

Age c 1 9 years

4 (12.5)

41 (6.6)

1 (7.7)

9 (2.2)

3 (15.8)

32 (14.3)

Income 420,000 per
Y=ar

20 (71.4)

169 (3 1.1)**

7 (58.3)

52 (14.1)**

13 (8 1-3)

117 (67.2)

Education -= high
schooI

19 (59.4)

185 (29.6)**

6 (462)

53 (13.2)*

13 (68.4)

132 (59.2)

No paid job

18 (56.3)

225 (36-1)*

7 (53.8)

84 (20.9)*

11 (57.9)

141 (63.5)

hadequate prenatal

8 (25.0)

57 (9.3)*

3 (23.1)

18 (4.5)*

5 (26.3)

39 (18.1)

Low self
esteem

Single &ta1

status

a (%)

Low self Md.-high
esteem
self esteem
n (Yo)
n (%)

c m

*Chi square or Fisher's exact test F.05

** Chi square or Fisher's exact test pc.00 1
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Table 37.
Relationshi~between su~mrtFom others and sociodemom~hicvariables
Al1 Subjects

Characteristic

Non-Abmiginai Grouu

Aboriginal Group
--

-

n (%)

Md-high
SUPpofl
n (9'0)

support
n (%)

Md-high
support
n (Yo)

Low
support
n (Yo)

Mod-hïgh
support
n (Yo)

3 (9.1)

43 (7-1)

1 (6.7)

9 (2-4)

2 (1 1-1)

34 (15.0)

15 (55.6)

178 (33.7)*

4 (30.8)

56 (16.0)

11 (78.6)

122 (68-9)

Education c high
school

21 (63-6)

183 (30-2)**

6 (40.0)

52 (13.7)'

15 (83.3)

131 (57-7)*

No paid job

18 (54.5)

222 (36.7)*

8 (53.3)

77 (20.4)*

10 (55.6)

145 (64.2)

Multiparous

26 (78.8)

254 (42.1)*

11 (73.3)

193 (5 1.1)

15 (83.3)

156 (69.3)

hadequate prenatal
7 (2 1.9)
58(9-7)*
2(13.3)
lg(5.0)
5(29.4)
care
*Chi square or Fisher's exact test p(-05 ** Chi square or Fisher's exact test pc.001

39(17.9)

Low
support

Age c 19 years

Incorne 420,000 per

Law

Y==

115

Table 38.
ReIationshi~between nurnber of times moved in Dast vear and sociodemorira~hic
variables
AU Subjects
Characteristic

Non-Aboriginal Group

Abonginai Group

Moved c 2
times
n (Yo)

Moved L
2 times
n (%)

Moved c 2
times
n (Yo)

18 (37.5)

34 (9.0)**

25 (44.6)

59 (29.2)*

34 (5.9)*

5 (10.4)

5 (1.3)*

8 (14.3)

29 (14.1)

53 (55.8)

LS0(30.2)**

19 (43.2)

44(12.7)**

34 (66-7)

106 (71.1)

Education -= high
school

46 (44.2)

173 (29.8)*

18 (37.5)

44(11.6)**

28 (50.0)

129 (63.9)

No paid job

52 (50.0)

206 (35.6)*

18 (37.5)

75 (19.8)*

34 (60.7)

131 (65.2)

hadequate prenatd
15 (14.7)
56 (9.8)
7 (14.6)
16 (4.2)*
8 (14.8)
care
*Chi square or Fisher's exact test F-O5
** Chi square or Fisher's exact test pc.00 1

40 (20.8)

Moved 2
2tbes
n (%)

Moved < 2
times
n (Yo)

Moved 2
2 times

Single marital statu

43 (41.3)

93 (16.0)**

Age <19 years

13 (12.5)

Income -420,000 per

n

@O)

Y==

Multiple logistic regression analyses were performed to M e r explore the
independent and joint effects of nsk factors, usïng the presence or absence of p r e t m
birth as a dichotomous dependent variable. These logistic regression models were used to

estimate the odds ratios for factors in relation to preterm birth after adjustment for other
covariates, producing an adjusted odds ratio (AOR). In other words, each parameter
estimate in the multiple logistic regression model measures the unique impact of that
variable, after controlling for the influence of al1 the other explanatory variables in the
model (Hassard, 1998).
Development of the multivariate models was largely predicated on the previous
stratified analyses, with signifiant nsk factors entered into the analyses in the same
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format as used previously. Therefore variables such as age, marital status, and

inadequate prenatd care were entered as bivariate variables. Rate of weight gain in the
second and third trimester was divided into two separate categorical variables (0-0.45
kgweek and 0.46-0.6 1 kgweek). in order to control for socioeconomic status,
education level was entered into the models as a bivariate variable (non-completion of
high school versus wmpletion of high school or higher). Income was not included in the

models because this variable had several missing values, resulting in a reduced number
of subjects and decreased power. Variables were entered in one step, not in a stepwise
fashion. Two different models were constructed: one including medicai nsk factors and
one excluding medical risk factors. Shiono, Rauh, Park, Ledemian, and Zuskar (1997)
provide a rationale for not including medical factors in regression rnodels for low birth
weight (LBW), that can be extrapolated to models for pretenn birth:
Whether or not the mother had a previous LBW infant was not included in these

regression rnodels because this is an intermediate factor on the causal pathway
between the risk factors studied and birthweight. As most of the risk factors
assessed in this anaiysis can be considerd relatively constant exposures, such as
cigarette smoking,it is likely that these risk factors would have been operatùig in
the previous pregnancy as weil as the current one. If the woman smoked during
her previous pregnancy and smoking was associated with the birthweight of the

previous infant, then controlling for the occurrence of a previous LBW infant in
subsequent births would overcontrol for the effects of smoking. The effects of
overcontrolling would be to severely attenuate or remove the effects of cigarette
smoking and other factors on the current pregnancy. (p. 790)
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Each of the models (one including and one excluding medical factors) was sub-divided
into three analyses: al1 subjects, non-Abonginai subjects, and Abonginal subjects. Refei
to Tables 39 and 40. For the model based on ail subjects,interaction terms for the risk
factors demonstraiing heterogeneity of effect in the previous stratified analyses were
entered. These variables were not entered in the models for Abonginal and nonAboriginal subjects, as they were not applicable to these models. Only nsk factors
identified as significant in the previous stratified analyses were entered uito the

respective models for the Abonginal and non-Abonguial subjects (Le., perceiveci stress
was entered in the Aboriginal model but not the non-Aboriginal model since it was only a
nsk factor for Abonginal women). Since the weight gain and mernia variables had

several missing values, they were modeled separately in the presence of other factors so
as not to affect the power of the majority of the rnodel. Models were exarnined before

and after addition of the weight gain and anemia variables to ensure that other variables
did not change in significance. The protective effect of hemoglobin in the total sample
and non-Abonginal rnodels and the risk associated with anemia in the Abonginal model
could not be studied due to the hi& number of missing values and instability of numbers.

The number of observations included in the logistic regression models were as
follows: Models including medical factors had 570 total subjects, 377 non-Aboriginal
subjects, and 2 15 Aboriginal subjects, and number of observations for the addition of

weight gain andlor anemia variables, 352 total subjects, 3 18 non-Aboriginal subjects, and

150 Aboriginal subjects; models excluding medical factors had 58 1 total subjects, 38 1
non-Aboriginal subjects, and 223 Aboriginal subjects, and number of observations for the
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addition of weight gain and/or anemia variables, 360 total subjects, 322 non-Abonginal
subjects, and 155 Aboriginal subjects.
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Table 39.
Adiusted odds ratios (AOR) and 95% confidence intervals (Cn for factors in relation to
pretem birth. based on a multi~lelogistic remession mode1 including:medical risk
factors
Factor

Al1 subjects

Non-Aboriginal Group
AOR (95% Ci)

Aboriginal Group
AOR (95% CI)

0.94 (0.42,2.12)

1.O3 (0.46,2.3 1)

0.70 (0.30, 1.66)

1.O5 (0.36,3.09)

1.37 (0.62,3.04)

N/A

hadequate prenatal care

2-44 (1.08,5.52)*

2.84 (0.85,9.44)

1.93 (0.72,5.2 1)

High perceived stress

0.32 (0.10, 1.04)

NIA

3.30 (0.88, 12.28)

Low self esteem

1.34 (0.45,4.03)

3.13 (0.86, 11.60)

N/A

Low support from others

0.26 (0.05, 1.48)

1.27 (0.36,4.49)

NIA

Total wt gain c 20 Ibs.

2.60 (1.08,6.27)*

1.74 (0.75,4.06)

Anemia (hgb < 105)

0.52 (0.12,2.25)

N/A

Rate of wt gain 0-0.45 kg/wk

0.44 (0.20,0.95)*

0.46 (0.23,0.93)*

0.13 (0.03,0.63)*

Rate of wt gain 0.46-0.6 1
kg/wk

0.32 (O. 12,0.77)*

0.45 (0.2 1,0.96)*

0.54 (O. 12,250)

AOR (95% CI)

2 or more spontaneous
abortions

Previous preterm birth
Vaginal bleeding afier 12
weeks
Gestational hypertension
Antenatal hospitalization

PROM
Smoked pnor to pregnancy.
Short stature (height < 62 in.)
Physical abuse during preg,
Age < 19 years
Education incomplete high
school or less
Single marital stanis
Moved

times in last yr

Non-aborig. X abuse in preg

NIA

Non-aborig. X moving 2 2
times

NIA

8.95 (1.86,42.94)*

undefhed

AOR (95% CI)

Non-Aboriginal Group
AOR (95% CI)

6.43 (0.76,54.75)

N/A

Aborig. X SPROM

5.02 (1.85,13.60)*

N/A

NIA

Aborig. X age < 19 years

0.07 (0.01,O.d i)*

N/A

N/A

Aborig. X high perceived
stress

7.56 (1.12,50.93)*

N/A

Aborig. X single marital

0.49 (0.14,1.67)

N/A

Factor

Non-aborig.X low support
fiom others

AU subjects

Abonginal Group

AOR (95% CI)

status

Aborig. X low hgb < 105
9.82 (0.73,133.09)
NIA
NIA
* pc.05
Adjusted odds ratios (AOR)are based on logistic regression models. Interaction te= were included in
the "AU subjects" mode1 oniy- Weight gain, rate of weight gain, and anemia were modeled separately in
models that also included a i i the other van'ables. Majority of mode1 based on 570 total subjects, 377 aonAboriginal subjects, and 215 Aboriginal subjects; number of observations for the addition of weight gain
and/or anemia variables based on 352 total subjects, 318 non-Aboriginalsubjects, and 150 Aboriginal
subjects.
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Table 40.
Adiusted odds ratios (AOR) and 95% confidence intervals (Cil for factors in relation to
preterm birth. based on a multi~lelorristic remession mode1 excludine medical risk
factors
Factor

Al1 subjects
AOR (95% CI)

Smoked prior to pregnancy.
Short stature (height <: 62 in.)
Physical abuse dwing preg.
Age < 19 years

Education incornplete high
school or less
Single marital status

0.93 (0.45, 1.92)

Moved 2 2 times in last yr

0.69 (0.3 1, 1-56)

lnadequate prenatal care

3.36 (1.75,6.42)*

High perceived stress

0.43 (0-14, 1.30)

Low self esteem

1.O6 (0.43,2.60)

Low support fkom others

0.98 (0.26,3.67)

Total wt gain c 20 lbs.

3.41 (1.58, 7.33)*

Anemia (hgb < 105)

0.42 (O,10, 1-76)

Pate of wt gain 0--45 kg/wk

0.44 (0.22,0.86)*

Rate of wt gain 0.46-0.6 1
kg/wk

0.46 (0.22,0.96)*

Non-aborïg. X abuse in preg
Non-aborig. X moving 2 2
times
Non-aborig. X low support
fiom others
Aborig. X age < 19 years
Aborig, X high perceived
stress
Aborig. X single marital
status
Abong. X anemia (hgb c 105)
* pc.05

0.46 (O. 17, 1.31)
6.23 (0.89,44.73)

Non-Abonginal Group
AOR (95% CI)

Abonginal Group
AOR (95% CI)
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Adjusted odds ratios (AOR) are based on logistic regression models. Interaction terms were included in the
"Al1 subjects" model only- Weigbt gain, rate of weight gain, and anemia were modeled separately in
models that also included the all the other mrhbles- Majorïty of model based on 58 1 total subjects, 38 1
non-Aboriginal subjects, and 223 Abmigiad subjects; number of observations for the addition of weight
gain a d o r anernia variables based on 360 total subjects, 322 non-Aboriginal subjeçts, and 155 Aboriginal
subjects.

Testing for Interactions
The definition of interaction is logically equivalent to the definition of effectmeasure modification, or heterogeneity of effect, and stratified analyses can be used to

analyze statistical interactions (Rothman & Greenland, 1998). If two factors X and Z
have no interaction, the nsk difference for one remains constant across levels of the other
(Le., there is homogeneity of the risk differences). Interaction also may be described as

departure fiom additivity of effects on the chosen outcome scale. Ifthere is no
interaction between X and Z on the risk scale for the outcome, then the combinai effect
of X and Z on nsk can be computed by simply adding together the separate effects (nsk
differences) for X and Z (Rothman & Greenland, 1998).
Using stratified analyses, there was no association between the following factors

on risk of preterrn birth (Le., the Breslow-Day test for homogeneity was not significant,
and therefore homogeneity of effect was assumed):
hadequate prenatal care and low income (using either tertiles or a bivariate

hadequate prenatai care and low self esteem or high perceived stress
Inadequate prenatal care and smoking pnor to pregnancy
Low weight gain and low BMI
Low weight gain and short stature

Low weight gain and smoking prior to pregnancy

Anemia and smoking

Anemia and inadequate prenatal care

Smoking prior to or during pregnancy and multiparity
Low self esteem and abuse during pregnancy
Abuse during pregnancy and single marital status
Abuse during pregnancy and young age < 19 years
The only interaction that was discoverecl was between inadequate prenatal care and place
of residence. Inadequate prenatd care was a significant risk factor for pretem birth

arnong urban residents, but not for nuaUnorthern residents (Breslow-Day test of
homogeneity = 4.92, p=-027).Sirnilar proportions of cases and controls in the
ruraLhorthern area received inadequate prenatal care. Refer to Table 4 1.

Table 4 1.
The association between inadquate prenatal care and aretenn birth. stratifieci bv lace of
residence
-

.

OR (95% CI)

n (%)

Controls with inadequate
prenatal care
n (Yo)

Urban

20 (14.8)

13 (4.4)

3.77 (1.82, 7.84)

RuraVnorthem

15 (17.9)

23 (15.3)

1-20(0.58,2.45)

Place of Residence

Cases with inadequate
prenatal care

Population Attributable Risk

The population attributable risk percent (PAWO)is the reduction in incidence that
would be achieved if the population had been entirely unexposed, compared with its
actual or current exposure pattern (Rothman & Greenland, 1998). PAR% was calcuiated
for selected potentially modifiable risk factors, using those factors achieving significance
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in the multiple logistic regression model that excluded medical risk factors. Refer to

Table 42. The formula used was: PAR% = lproportion exposed among controls X (OR -

-

l)] / 1 + Cproportion exposed among controls X (OR l)] X 100. The calcdations are

detailed in Appendix O.
Table 42.
Population attributable risk =cent PAR%) for selected risk factors
AU subjects

Non-Aboriginalgroup

Aboriginal group

Smokuig prior to pregnancy

PAR = 24.5%

PAR = 16.2%

PAR = 29.7%

hadequate prenatal case

PAR = 15,9%

PAR = 6.2%

PAR = 26.1%

Weight gain <20 Ibs.

PAR = 22.3%

PAR = 12.8%

PAR = 34.1%

Risk factor

The PAR% was higher for the Abonginal group than the non-Aboriginal group for each
of the risk factors examined. This occurred because either the proportion exposed among

controls was higher in the Aboriginal group, or the odds ratio was higher, or both. For
exarnple, 7 1.6% of Aboriginal controls smoked prior to pregnancy compared to 3 1.7% of
non-Aboriginal controls, contributing to an increased PAR% for Abonginal women. If
the incidence of smoking could be reduced among Aboriginal women of childbearing

age, the potential for reduction in risk of preterm birth would be nearly 30%. This
interpretation should be made with caution, since it assumes biases are absent and
assumes that the absence of smoking would not expand the person-years at nsk of

preterm birth by removing other competing risks for preterm birth (Rothman &
Greenland, 1998). '"The common public-health interpretation of the attributable fiaction
(as potential caseload reduction) assumes that removing exposure will not affeçt the size

of the population at risk. This assumption is not always correct" (Rothman & Greenland,
1998, p. 297). If the potential existed for absence of the nsk factor to lead to more
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pregnancies, this would expand the source cohort and increase the nurnber of cases. For
example, if smoking was associated with uifertilitty, the absence of smoking may Iead to
more pregnancies.
S-iiry

Based on the results of the stratified analyses, the research questions may be

answered as follows:
1.

Women who smoked in the month prior to their pregnancy had a higher relative
risk of spontaneous preterm birth than women who did not smoke prior to
pregnancy. The association between smoking and preterm birth did not differ
between Aboriginal and non-Aboriginal women. Smoking during pregnancy was
not associated with a significantly increased odds of preterm birth, although there
was a suggestion that a dose-response effect exists.

2.

Women with poor nutritional status (as reflected by short stature, inadequaîe
weight gain during pregnancy, hadequate rate of weight gain, and anernia) had a
higher relative risk of spontaneous preterm birth than women with adequate

nutritional status. The association between nutritional stahis and p r e t m birth
did not differ between Aboriginal and non-Aboriginal women for the risk
associated with having short stature or a totaI weight gain in pregnancy of less
than 20 pounds, or for the protective effects associated with having a rate of

weight gain in the second and third trimesters of 0.46-0.6 1 kgdweek or a

hemoglobin level of 113-119 mg/dl. There was a difference between Aboriginal

and non-Aboriginal women for the risk associated with anernia, with anemia
increasing the odds of preterm birth only among Abonginal women.

126

3.

Women receiving inadequate prenatal care, as detennined using the Kessner
Adequacy of Prenatal Care hdex, had a higher relative nsk of spontaneous

preterm birth than women receivùig adequate prenatal a r e . The association
between prenatal care and preterm birth did not differ between Aboriginal and
non-Aboriginal women.
4.

Women who reported physical abuse during their pregnancy and in the past year
had a higher relative risk of spontaneous preterm birth than women who did not
report abuse, but this association only held true for non-Abonginal women.

5.

Women whose work involves prolonged standing, long working hours, and/or
shift work did not have a higher relative risk of spontaneous preterm birth than
women whose work was Iess strenuous.

6.

Women with a history of urogenital ùifections during their pregnancy, such as
sexually transmitted diseases or bacterial vaginosis, did not have a higher relative

risk of spontaneous pretemi birth than women without urogenital infections.
However, women with premature rupture of membranes (PROM) prior to onset of
labor, which may have infectious etiology, had a higher relative risk of
spontaneous preterm birth than women without PROM. The association between

PROM and preterm birth differed between Aboriginal and non-Aboriginal
women, with Aboriginal women having significantly higher odds of preterm birth
associated with SPROM (OR 6.58) cornpareci to non-Aboriginal women (OR
2-04),although PROM acted as a nsk factor for both groups.

7.

Women with high levels of stress, low levels of support, and low levels of self
esteem had a higher relative risk of spontaneous pretenn birth than women with
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low levels of stress and adequate socid support and self esteem. However, the
association between stress, social support, self esteem, aud p r e t m birth diffaed
among Aboriginal and non-Aboriginal women. A high level of perceived stress
was a risk factor for Aboriginal women, while a low level of support fiom others
and low self esteem were risk factors for non-Aboriginal women. In addition,

moving two or more times in the past year (as a proxy for access to support) was
a risk factor for non-Aboriginal women ody.
After using multiple logistic regression to adjust for other factors associated with preterm

birth, three of the above variables remaineci as significant independent risk factors for

preterm birth: smoking in the month prior to pregnancy, inadequate prenatal care, and
low weight gain during pregnancy, while rate of weight gain in the second and third
trimester was a protective factor, reducing the risk of pretem birth. The population
attributable nsk associated with smoking prior to pregnancy, low weight gain during
pregnancy, and inadequate prenatal care was 24.5%, 22.3%, and 15.9% respectively.
After adjusting for other variables, several medical N k factors (previous pretem birth,

vaginal bleeding after 12 weeks gestation, rupture of membranes prior to labor, and
antenatal hospitalization) remained strongly associated with preterm birth for both
Abonginal and non-Aboriginal women, while age less than 19 years and single marital
status were protective factors for Aboriginal women, reducing their risk of pretem birth.

There was no evidence that abuse during pregnancy, stress, social support, or self esteem
affected risk of preterm birth once other factors associated with preterm birth were taken
into account.
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CHAPTER V: DISCUSSION
The purpose of this study was to identifi nsk factors for spontaneous preterm
birth in Manitoba women, and to compare risk factors arnong Aboriginal and nonAboriginal women in Manitoba. This study identified several risk factors for preterm
birth that demonstrated homogeneity of effect after adjusting for race, while other factors

demonstrated heterogeneity of effect among Abonginal and non-Aboriginal women.
Using stratified analysis, significant risk factors for preterm birth across both strata (i.e.,

having homogeneity of effect) are summarized in Table 43. The results of the stratified
analyses and the logistic regression models including and excluding medical factors are

presented to enable cornparisons of odds ratios. Several of the medicai factors
demonstrated homogeneity of effect a m s s racial groups, and the odds ratios did not
change substantially after adjustïng for 0 t h factors. Modifiable risk factors
demonstrating homogeneity of effect included smoking prior to pregnancy, low weight
g a i .during pregnancy, and inadequate prenatal care. The adjusted odds ratios for these

factors remained similar in the mode1 including medical risk factors, but increased in the
mode1 excluding medical risk factors.

Table 43.
Risk factors demonstrating homo~eneitvof effect across both strata
Risk Factor

Stratified Analysis
OR (95% CI)

Logistic Regression A
AOR (95% CI)

Logistic Regression B
AOR (95% CI)

Previous preterm birth

4.41 (2.75,7.05)

4.00(2,13,7.5 1)

N/A

2 or more previous
spontaneous abortions

2.07 (1.14,3.77)

2.18 (1,01,4,71)

Vaginal bleeding after
12 weeks gestation

2.6 1 (1.71,3.97)

2.49 (1.41,4.4 1)

Gestational
hypertension
Antenatal
hospitalizaaon

NIA

Smoking prior to preg.

1-47(1.04,2-07)

1.43 (0.88,232)

1.69 (1.15,2.56)

Short stature (C62 in.)

1-77(1.08,2,92)

1.89 (0.99,3.62)

1.80 (1.03,3.13)

Low weight gain c 20

2.18 (1.35,3.51)

2.60 (1 .OS,6.27)

3.41 (1.58,7.33)

0.56 (0.33,0.95)

0.32 (0.12,0,77)

0.46 (0.22,0.96)

lbs
Rate of weight gain in
Y d& 3d trimester,
quartile of 0.46-0.61
kg/wk

Inadequate prenatal
2.37 (1.41,3,96)
2.44 (1.08,5.52)
3.36 (1 -75,6.42)
care
Note: Logistic regression A is the model including medical factors. Logistic regression B is the model
excluding medica.1factors.

Significant risk factors for preterm birth among non-Aboriginal women (i.e.,
having heterogeneity o f effect) are sumrnarized in Table 44. Wiîh the exception of
PROM, these factors are psychosocial in nature and are potentially modifiable. Afier
adjusting for other factors in the regression models, these psychosocial factors were no

longer significant.

.

Table 44,
Risk factors dernonstratine heteroeeneityo f effect (simi ficant for non-Abmieinal
women')
Risk Factor

Stratified Analysis

Logistic Regression A
AOR (95% CI)

Logistic Regression B

OR (95% CI)
Rupture of membranes
pnor to onset of labor

2.04 (1.36,3.08)

2-03(1 .24,3.32)

NIA

Abused in last year*

2.98 (1.1 1,7-99)

undefined

undefined

Moving 12 times in
past year

1.95 (1.07,3.58)

1.37 (0.62,3.04)

1.25 (0.6 1,2.58)

Low support fiom
others

4.16 (139,12.44)

1.27 (0.36,4.49)

2.84 (0.87,9.29)

Low self esteem

3.28 (1.05, 10.20)

3.13 (0.86, 1 1.60)

1.93 (0.55,6.79)

AOR (95% CI)

Hemoglobin level
0.39 (O-19,0.79)
undehed
undefineci
between 113-119
mg/dl*
Note: Logistic regression A is the model including medical factors- Logistic regression B is the model
excluding medical factors.
*These &ables were mt included in the logistic regression models.

Significant risk factors for preterm birth among Abonginal women (i.e., having

heterogeneity of effect) are summarized in Table 45. PROM had a high relative risk for
preterm birth among Aboriginal women, and the odds ratio increased aiter adjusting for

other factors in the logistic regression model. High perceived stress and anexnia were

additional risk factors, while age less than 19 years and single marital status were
protective factors.
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Table 45.
Risk factors demonstratinn heteroeeneity of effect (siaùficant for Aboriginal women)

OR (95% CI)

Logistic Regression A
AOR (95% CI)

Logistic Regression B
AOR (95% CI)

6.58 (3-67, 11.78)

12-70 (5.3 1,3039)

N/A

Age < 19 years

0.37 (0,15,0.92)

0.19 (0.04,0.89)

0.46 (O. 15, 1.39)

Single marital status

0.56 (0.3 1, 1-01)

0.70 (0.30, 1.66)

0.50 (0.25,0.98)

Risk Factor
Rupture of membranes

Stratified Analysis

pnor to onset of labor

High perceived stress
2.54 (0.99,6.5 1)
3.30 (0.88, 12.28)
2.80 (0.96, 8.23)
Note: Logistic regression A is the mode1 including medical factors. Logistic regression B is the mode1
excluding medical factors.
T h i s variable was not included in the logistic regression models.

In summary, tbis study confïrmed the importance of several medical nsk factors

for preterm birth that have been identified in other studies, such as having a previous
preterm birth or two or more spontaneous abortïons, and vaginal bleeding and high blood
pressure complicating the current pregnancy. Some of the sociodemographic
characteristics reported as nsk factors in previous literahue were not supported in this
study, for exarnple, low materna1 education and low family incorne. Materna1 age was a
significant nsk factor only for the Aboriginal group, with an age of less than 19 years
being protective (i.e., women less than 19 years had a reduced risk of preterm birth).

Marital status dernonstrated opposite effects in the two groups. Having a single marital
status reduced the risk of preterm birth for Aboriginal women by about one-half
Conversely, there was a trend toward single marital status being a risk factor for nonAboriginal women, but the odds ratio (1.66) was not significant e . 0 9 0 ) . Modifiable

risk factors for both groups included smoking in the month prior to pregnancy, poor
weight gain during pregnancy, and inadequate prenatal care. None of the nsk factors
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related to strenuous work in pregnancy or urogenital infections were significant in this
analysis, For the non-Abmiginal group, modifiable nsk factors include physical abuse in
the past year, abuse during pregnancy, moving two or more times in the past year, having

low levels of support from others, and having low self esteem. For the Aboriginal group,
modifiable risk factors included anemia and high levels of perceived stress.
This chapter will discuss the results of the study related to the seven research
questions, and explore implications for practice and directions for future research for
those risk factors, followed by a discussion of medicaî and sociodemographic risk

factors. The strengths and limitations of the study will be addressed. The chapter will
conclude with overail implications for practice related to a population health approach,
and recommendations for future research.

Smoking
This study partially con£ïrmedresults fiom 0 t h epidemiologic studies that
smoking is significantly associated with preterm birth. Smoking durhg pregnancy
demonstrated a small, statistically insignificant increase in the odds of preterm birth, after
adjusting for race (OR 1.33,95% CI 0.94, 1.88). Based on a sample size of 226 cases
with a 2: 1 ratio of controls to cases, one-sided alpha -05, and exposure rate among

controls of 38% for smoking during pregnancy, this study had a power of 79.5% to detect
an odds ratio of 1.5. Thus the sample size may have had insufficient power to detect a

signifiant odds ratio for this risk factor, given that smoking during pregnancy was
associated with a pooled odds ratio of 1.27 in Shah and Bracken's (2000) meta-analysis.

n i e findings of this investigation suggest support for a dose-response association
between smoking during pregnancy and an increased risk of preterm birth, which is
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consistent with severai previous studies (Kyrklund-Blomberg & Cnattingius, 1998; Kolas

et al., 2000; Wisborg et al., 1996). Smoking 20 or more cigarettes per day in the second
and third trimester doubled the risk of preterm birth, although this result was not

significant @=.078). However, the curent investigation is unique in two major respects.
This is the first study reporting that smoking in the month prior to pregnancy is
associated with preterm birth, after adjusting for race (OR 1.47,95% CI 1.04, 2.07).
Other shidies reviewed focused on exposure to smoking duruig, but not prior, to

pregnancy. This also is the first study reporting on the effect of smoking on risk of
preterm birth in both Aboriginal and non-Aboriginal women. Smoking demonstrated
homogeneity of effect across both groups.
This study used self-reports of smoking, which increases the possibility of
misclassification of the exposure variable. In addition, the information on smoking was
recorded retrospectively, and women who delivered preterm babies may have reported
their smoking habits differently than women who delivered at full term, creating a
possible differential misclassification bias. However, selfireports of prepregnancy
smoking by pregnmt women have been demonstrated to be a reliable source of
information (Fox, Sexton, Hebel, & Thompson, 1989). The percentage of women
reporting smoking during pregnancy was similar to that of other studies. The First
Nations and Inuit Regional Health S w e y (FNIRHS, 1997) showed that 62% of adult
First Nation peoples living on-reserve and in Labrador Inuit communities were smokers

and that over 70% of respondents age 20-29 were smokers. This compares closely to the
74% of Aboriginal women who reported smoking prior to pregnancy and the 61.2% who
reported smoking during pregnancy in this study. It should be noted that the Aboriginal
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women participating in this study differed fiom the FNIRHS respondents, as this study
included First Nations women both on- and off-reserve, and also included women of

Métis ancestry.

In the non-Aboriginal group, 26.2% of women reported smoking during

their pregnancy. This is similar to amther study conducted in Manitoba in 1995, which
reported that 28.8% of women smoked during their pregnancies (Gupton & Hague,
1997). Similar relationships were found between smoking and sociodemographic

characteristics in both this study and Gupton and Hague's study, in that a higher
percentage of women who smoked were Young, not mamied, had more pregnancies, and
were less likely to receive prenatal care. A study of health promotïng behaviors in
Manitoba First Nations Communities found that individuals who quit smoking were more
likely to have higher education and income status (Elias, Leader, Sanderson, O'Neil, &

Tate, 2000). In this study, Aboriginal women who had completed high school were more
likely to quit smoking once they were pregnant.
Imolications for ~ractice. Promoting smoking cessation among women of
childbearing age should be an on-going goal for health care providers. Because smoking
pnor to pregnancy is associated with an increased risk of preterm birth, preconception
counseling to encourage smoking cessation is important. Because smoking during
pregnancy exhibited a possible dose-response relationship with pretenn birth, efforts to
reduce the number of cigarettes smoked may be helpful even if the woman is not able to
achieve total abstinence nom smoking (Meis et al., 1995a). Lumley, Oliver, and Waters

(2000), in a review for the Cochraoe Database, concluded that smoking cessation
programs in pregnancy are effective in reducing smoking and pretem birth. Based on 34

trials of smoking cessation, there was a significant reduction in smoking in the
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intervention group (OR OS3,9S% CL 0.47-0.60). The subset of trials with infionnation
on fetal outcome revealed a reduction in preterm birth in the intervention group (OR
0.83,95% CI 0.69 -0.99). The specific content of highly effective smoking cessation

programs include information about the risks of smoking to the fetus and infant,

information about the benefits of quitting, recommendations to quit, feedback about fetal
status, and teaching cognitive-behavioral strategies for quitting smoking (fiom L u d e y et
al, cited in Maloni, 2000). The tramtheoretical mode1 of heaith behavior change, also

referred to as the "stages of change" model, has been used to guide effective smoking

cessation programs (Prochaska & Velicer, 1997). A large-scale analysis of smoking
cessation programs found that programs that were based on a theory such as the stagematched interventions were more effective in preventïng relapse than non-theory-based
programs (Edwards, Aubin, & Momson, 2000, cited in Maloni, 2000).
Gupton and Hague (1997), in thei.report for the Public Health Branch of
Manitoba Health, put forth the following recommendations that remain relevant today:
A public awareness carnpaign is needed to inform women and their families of

the inherent risks of smoking during pregnancy.

hcreased efforts are required by the providers of prenatal care to identie
pregnant women who smoke to increase supports for cessation and regular
monitoring of cessation efforts.

Targeted cessation programs should be irnplemented through collaboration with
communities in locations where there are large percentages of women smokers.

.

Health care providers need on-going education on successfùl smoking cessation
programs and appropriate approaches for smoking reduction.
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A continuing system of data collection, entry and retrïeval is needed for ongoing

information on smoking during pregnancy to better understand the scope of the
problem and to examine changes over time. (p. 47)
The high prevalence of smoking among Aboriginal women makes smoking one
of the most important preventable rïsk factors for preterm biah in this group, with a
population attributable nsk percent of 30%. In keeping with the belief that Abonginal
peoples should be actively involveci in the development and implementation of health

care programs relevant to theïr people, the cornments and recommendations related to the
problem of smoking found in the FNIRHS (1 999) are cited here:

A comprehensive national strategy to address tobacco use in Aboriginal
communities would identiQ prevention, cessation and protection measures.
Given the profouad smoking prevalence identified in this shidy, tobacco smoking
must be seen as a high public health pnority and a call to action for the

community, leadership, health professionals and govemment. . . . Histoncally,
tobacco is a sacred plant that has an important role in traditional ceremonies and

@fi giving. However, the prevalence of non-traditional smoking of tobacco is
very high and appears to be increasing... Preventative action is needed in schools,
communities, public spaces and workplaces. . . . Protection measures are urgently

required. There is a need for basic public education within Aboriginal
communities about the effects of smoking, second-hand smoke and aiso
smokeless tobacco. . . . Community based health promotion and disease
prevention research needs to examine the stages of change in an Abonginal
context to elucidate those factors most associated with success. A first and

137

necessary step to heIp these srnokers move to the next stage of change is to
increase community awareness about the health effeçtts of tobacco abuse versus
traditional tobacco use. However, aimost ail of the smoking education and
cessation programs that are cmently available in Canada are not readily
accessible to Aboriginal groups. Access is lïmited by the language used and, in
some cases, by the Iiteracy level of materials used in many of these prograrns.
Fuahermore, these programs are not culturally appropriate for First Nations and
Inuit Peoples. Too few resources make smoking prevention, cessation and
protection messages either personally or culhually relevant. For many Abonginal
communities, being 'culturaily sensitive" also includes respecting tobacco's

sacred role and clearly distinguishuig between smoking and ceremonid tobacco
use. As well, the vast majority of these programs and materials focus exclusively
on the individual in contrast to the Aboriginal holistic approach of involving the
family, the community and the environment. The NASA

m smoking education

program....p rovides one of the few examples of a culturally appropriate smoking
intervention for Aboriginal Peoples. . . .cessation programs need to include
cultural values and be designed and delivered from within the Aboriginal
community. (pp. 115-1 16)

The Tobacco Report in the FNIRHS contains an Appendix (pp. 118-127) giving detailed
information on several smoking cessation programs, some of which were developed for

Abonginal people and others directeci at the population or pregnant women in general.
A fucus group of Abonginal health care professionals was convened to assist the

investigator with interpreting the results of this study as they relate to Aboriginal women,
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and to provide recomrnendations on policy and program directions appropriate to the
needs of Abonginai women. The focus group participants ernphasized that a smoking
cessation program for Aboriginal women would need to help women develop alternative
methods of coping and build self esteem and self concept, since smoking was often used

as a coping mechanism to deal witb stressors. A holistic approach to smoking cessation
was deemed important, not just looking at the physical aspects of addiction, but
incorporating rhe ernotionai, psychological, and spiritual aspects. Other authors have
emphasized the importance of looicing at Aboriginal health holistically, and viewing
well-being as flowing fiom balance and harmony among al1 aspects of personal and

collective life (Elias et al., 2000; Smylie, 2001a).
Recommendations for fiiture research. Further study is needed to CO&

the

association between smoking pnor to pregnancy and preterm birth, since this is one of
the first studies to identiQ this association. Previous studies found a stronger association

between smoking and preterm birth for multiparous versus primiparous women, and for
very preterm versus rnoderate preterm births (Kolas et al., 2000; Kyrklund-Blornberg &

Cnaninguis, 1998; Cnattinguis et al., 1993). Further research with a larger sample size is
needed to detennine if these differences in association exist in a Manitoba population.

Poor Nutritional Status
This study found various associations between nutritional status and prernatunty.

This study confirmeci the results of previous investigations that revealed a relationship

between short materna1 stature and pretenn birth, and this association persisteci after
adjusting for other factors (AOR 1.80). The results also confimed the growing body of
literature supporting an association between low matemal weight gain and preterm birth,
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with both a low total weight gain of less than 20 pounds and a low thud trimester weight
gain of less than 11 pounds increasing the odds of p r e t m birth (OR 2.18 and 1.9 1

respectively). Low total weight gain during pregnancy demonstrated homogeneity of
eflect arnong Aboriginal and non-Aboriginal women. In addition, the association
between low weight gain and preterm birth remained significant after adjustment by
logistic regression (AOR 2.60 in the model including medical factors, and AOR 3.41 in

the model excluding medical factors). However, the significant bivariate association
between gestational weight gain and preterm birth disappeared when gestational weight
gain was expressed as a weekiy rate of weight gain. It should be noted that total weight
gain may not be an appropriate measure "because it is related to gestational duration (i.e.,
the longer a woman is pregnant, the more time she has to gain weight). Therefore it is

preferable to use rate or pattern of weight gain" (Carmichael & Abrams, 1997, p. 866)
Kramer et al. (1992) suggests that an effect of shortened gestation (lower total weight

gain) may be mistaken for its cause. Because the overall rate of weight gain may be
biased by the much lower rate of gain during the first trimester, a rate of weight gain was
calculateci for the second and third trimester only. Spinillo et ai. (1998) also investigated
weight gains during the second and third trimesters to avoid the confounding effect of the
slower weight gain typical of the first trimester of pregnancy. Contrary to the results of
Spinillo et al. (1998) who found that a secondhhird trimester weight gain of less than
0.37 kg per week was associated with an increased risk of preterm birth (OR 2.4), this
study did not find a low secondhhird trimester rate of weight gain to be significant risk
factor. Interestingly, a weight gain of 0.46 to 0.61 kg per week in the second and third
trimester was a protective factor (OR 0.56), reducing the risk of preterm birth by about
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one half. In Carmichael and Abrams' (1997) review, several studies found a protective
association between rate of weight gain and pretenn birth, while Schieve et al (1999)
found that the risk of PTB was lowest in women with intermediate weight gain (0.350.46 kg/wk).
Not al1 studies have found an association between anthropometrïc factors and

pretem birth. The results of this study are similar to those of one other large Canadian
study by Kramer et al. (1992), who also failed to demonstrate an association between low
prepregnancy body mass index and an increased nsk of pretem birth. However, several
other studies showed an association between low pre-pregnancy BMI and pretenn birth
(Hickey et al., 1997; Siega-Riz et al., 1996; Spinillo et al., 1998). The reasons for these

different results are unclear. Other studies found that underweight women were at
increased nsk of preterm birth only if they failed to gain weight at an adequate rate
(Schieve et al., 2000). In this study, there was no significant difierence in the nsk of
spontaneous preterm birth associated with a low total pregnancy weight gain among
women with a low pre-pregnancy body mass index -49.8 k&

(OR 4.94) compared to

those with a BMI 2 19.8 kg/m2(OR 2.04), although the difference was in the direction of

highet risk for undeweight women. A larger sample size may be needed to study the
complex association between BMI and preterm birth. For example, Hickey et al. (1997)

found that low prepregaancy BMIs were associated with increased adjusted odds ratios
for late (33-36 weeks), but not early ((33 weeks), pretenn biith and for spontaneous
pretem labor, but not premature rupture of membranes.

Anemia (defined as a hernoglobin less than 105 mgldl) was a significant nsk
factor for pretem birth among Aboriginal women in this study. The focus group
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participants noted several reasons for anemia in Aboriginal women: lack of income to
buy nutritious fmds, combined with the high cost of iron-rich foods in northem areas of
the province; "doing without" to meet the needs of their children; and a general dislike of

taking pills, particularly iron pills because they cause constipation. Almost one third of

First Nations people in Manitoba reported ninning out of money for food at least once
per rnonth (Manitoba First Nations Regional Health Survey, 1998). Anemia was not a
nsk factor for non-Aboriginal women, but a hemoglobin level of 112 to 119 mgdl was a
protective factor. The reason for this difference between groups is not known. Meis et
al. (1995a), in their study in Wales, found that a hemoglobin concentrations exhibited a

U-shaped relationship, with high and low values associated with a greater risk for
preterm birth. In theu univariable analysis, a hemoglobin less than 10.4 gm/dl (OR 1.50)

and greater than 13.3 g d d l (OR 1.22) increased the nsk of preterm birth, dthough these
variables were not significant in the multivariate analysis.
It is unlikely that the negative hdings with respect to low BMI were due to

selection bias, since self-reported values for height and prepregnancy weight were
missing for only 3.8% and 8.8% of the sample respectively. If health record data had
been used to calculate these factors, selection bias would have been more important, as
more values were missing. However, 22% of women could not recall how much weight
they gained during their pregnancy. Since self-reported data were used, the possibility

exists that information bias sternming fiom random or systematic mors in recall for
these variables may affect the findings. "The validity of recalled pregnancy weight gain
has not been reported; however, studies of nonpregnant women have shown that although
reported weight correlates well with actual weight, overweight women tend to
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underestimate their weight more than other groups. If present, this bias might have
reduced the associations between weight gain and preterm delivery among ovemeight
and obese women" (Schieve et al., 1999, p. 144).

Imvlications for ~ractice. Prenatal care providers should consider women with
low pregnancy weight gains at increased risk for preterm delivery (Schieve et al., 2000).
The population attributable nsk percent for a total weight gain of less than 20 pounds was
22% in this study, indicating that an opportunity exists to reduce the preterm birth rate
by up to 22% by improving weight gain during pregnancy. Although some authors have

suggested that nutritional factors may have a limited inauence on the occurrence of
spontaneous preterm bhth in well-nourished populations (Kramer, l998), these results
and those of several other studies suggest that ensuring an adequate weight gain during
pregnancy may improve length of gestation. In a study to determine the effectiveness of
nutritional intervention, 2,197 women in the West Los Angeles Pretenn Birth Prevention
Project who received nutritional counseling had a relative risk for preterm birth of 0.73
(95% CI = 0.58,0.92) compared to 2,173 women without counseling, suggestïng that

nutritional counseling has a protective effect (Hobel & Siega-Riz, 1998). Preventing
anemia in Aboriginal women and ensuring adequate hemoglobin levels in non-Aboriginal
women also may be beneficial in preventing preterm birth. One intervention study
dernonstrated that prenatal use of multivitatnin-mineral supplements reduced the rates of
preterm birth among poverty-level women (Scholl, Hediger, Bendich, Schall, Srni&,&
Krueger, 1997).
The Guidelinesfor Perinatal Care (American Academy of Pediatrics and
American College of Obstetricians and Gynecologists [AAP/ACOG], 1992) state that
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nutrition counseling is an integral part of perinatal care for al1 patients. Preîonception
recommendations include achieving an adequate weight for height, reflected by a BMI of
19.8-26.0 k@d, and optimal nutritional status. Recommendations during pregnancy

include achieving an adequate pattern of weight gain, adequate nutritional status through
diet and/or supplements, and monitoring of iron status (AAP/ACOG, 1992; Health

Canada, 1999a). In addition, promothg optimal infant and childhood nutrition may be
important in ensuring that women reach childbearing age with a nomai stature and
adequate weight for height (BMI).

In this study, women with anernia were more likely to be multiparous, of low
income, have less than a high school education, not have a paid job, smoke, and have
inadequate prenatal care. These relationships suggest a group of socioeconomically

depnved women who may benefit fiom targeted or additional nutritional interventions

during their pregnancies. One such program is the Canada Prenatal Nutrition Program
(CPNP), established by Health Canada in 1994 with the primary goals of reducing the

incidence of both preterm birth and low birth weight. The CPNP "is a comprehensive

program designed to provide food supplernentation, nutrition counseling, support,
education, referral and counseling on lifestyle issues to pregnant women who are most
likely to have unhealthy babies" (Health Canada, 1999a, p. 1 17). Target groups include
pregnant women living in poverty, pregnant adolescents, pregnant women living in
violent situations, Abonginal women, and refugees. Unfortunately, Kramer (1998)
suggests that it will be difficult to satisfactorily evaluate the CPNP because program
participants were not randornly selected and therefore may di*

h m nonparticipants in

ways that may confound the effect of the program itself. The CPNP was modeled in
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large measure on the Women, Infants, and Children W C ) food supplement program in
the United States. Evaluation of the WIC program has shown it to be cost-effective,

resulting in savings of USS2.89 to 3.50 for each federai dollar spent during the first 18
years of life, based on evidence that WIC reduced Low-birth-weight-births by 25% and
very-low-birth-weight-births by 44% (Owen & Owen, cited in Basrur & Makarchuk,
1999). Other studies have demonstrated that women enrolled in the WIC program were

less likely to deliver a low-biah-weight infant (Brown, Watkins, & Hiett, 1996).
Recornmendations for future research. Studies with sample sizes adequate for
stratification on different subtypes of preterm births are needed to determine whether
materna1 weight gain is associated with certain subtypes of preterm birth but not others
(Carnichael& Abrams, 1997). Further study is also needed to confirm whether a low
rate of weight gain during the latter part of pregnancy, but not during early pregnancy, is
associated with an uicreased risk of preterm birth (Carmichael & Abrarns, 1997) A large
prospective shldy with accurate measurements of maternai height, pre-pregnancy weight,
and rates of gestational weight gain would be helpful, because cross-sectional and case-

control studies are subject to recall bias. Fwther study is needed to determine which

matemal anthropometric factors interact with one another or with other
sociodemographic variables to modi* the risk of prematunty (Spinillo et al., 1998).
More research is needed to study the effectiveness of interventions to improve matemal
nutritional status on outcornes of pregnancy such as pretemi birth. Evaluation results
nom the CPNP may provide additional support for the value of nutritional interventions
during pregnancy.

Inadequate Prenatal Care
Generally inadequate prenatal care is conceptualized as consisting of two
dimensions: 1) inadequate initiation of prenatal care, d e h e d as initiation of prenatal care
after the fint trimester, and 2) inadequate nurnber of prenatal care visits, once prenatal
care has begun. About 83% of women in this study initiated prenatal care in the fint
trimester. In Mustard's (1993) study of Winnipeg women, 90% initiated care by the L3"

week of pregnancy, but only 82.9% of poor women initiated care by the end of the h t
trimester. In the United States, 83.2% of women began prenatal care in the first t h e s t e r

(Ventura et al., 2001). It is wncerning that in a country with universal access to care, the
percent ofwomen initiating prenatal care in the fint trimester is no better than in the
United States, which has achieved a steady increase in this health care indicator in the past
decade. Women who deliver before tenn should have fewer visits than women who do

not, because guidelines cal1 for the greatest number of visits in the third trimester
(Krueger & Scholl, 2000). Indeed, the mean number of visits for women who delivered at
term was 10.7 visits compared to 7.6 visits for women who delivered preterm. A strength
of this study was the use of the Kessner index of prenatal care to overcome this preterm
delivery bias by adjusting for the number of visits relative to gestational age at deiivery
(Fiscella, 1995). Using the Kessner index, 15.9% of the cases had inadequate prenatal

care compared to 8-0%of the controls. This is higher than Mustard's (1993) results of
8.9% of Winnipeg women receiving inadequate prenatai care, but slightly lower than

Krueger and Scholl's (2000) results of 16.4% of young ùuier-city minority women in New
Jersey receiving inadequate prenatal care.
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Inadequate prenatal care was a significant risk factor for preterm birth in this study
(OR 2.37), more than doubling the odds of pretem birth after adjusting for race, and

demonstrated homogeneity of effect among Aboriginal and non-Aboriginal women.
Inadequate prenatal care aiso remained significant after adjusîing for the effects of other
factors (AOR 2.44 in the model including medical factors and AOR 3.36 in the model
excluding medical factors). This is similar to the fiadhg of Krueger and Scholl(2000) that
women who received inadequate prenatal care had a 2.8 times greater risk of havùig a
preterm delivery, using the Kessner index, a h controlling for potentiai confounding

variables.
Having less than 7 visits for prenatal care also was a significant nsk factor, and
dernonstrated heterogeneity of effect among the two groups, with non-Aboriginal women
having a higher risk (OR 11.74) of preterrn birth than Aboriginal women (OR 3.92).

"Because of difficulties in measwing qualitative differences in prenatal care, most studies
of prenatal care have relied on quantitative diffaences in the number of prenatal visits.
However, simply counting the nurnber of visits is misleading because this number is
determined by several factors, including the gestational age at which the woman enters

prenatal care, the fiequency of visits recommended by her provider, the presence of
complications, the need for hospitalization, the woman's cornpliance, and the gestational

age at which the woman delivers" (Fiscella, 1995, p. 469). Thus the relationship between
prernature delivery and a reduced number of prenatal care visits should be viewed with
caution.
Late entry into prenatal care (having a h t prenatal visit after the k t trimester)
demonstrated heterogeneity of effect, tending to increase the risk of preterm birth for non-
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Aboriginal women but reduce the risk for Aboriginal women. In other words, Abonginal

women with early initiation of prenatal care were at increased risk of preterrn birth.
Collins and Hammond (1996) obtained a similar result in their study of the relation of race
to preterm birth: the excess odds of preterm bïrth among M c a n Americans compared
with whites actually increased with earlier initiation of prenatal care. They specuiated that

the differential access to quality medical care was a possible etiologic mechanism.
Another explanation rnay be that Aboriginal women with hi&-risk medical conditions or

known complications of pregnancy receive early prenatal care, and these conditions may
be associated with an increased risk of preterm birth.

Limitations of the data exist. As with other variables, the possibility of recall b i s
exists for the self-reportai data. Women may have had difficulty recalling accurately the
gestational age at which they first sought prenatal care or how many visits they had

altogether. However, self-reportecl data were used because of limitations associated with
data fiom the prenatal record. The two variables abstracted fkom the prenatal care record
were rnissing for 15.4% of the study participants, and the records with missing data
disproportionately represented women having pretenn births. In addition, the data fiom
the prenatal record represent a woman's history of care with one provider. "'For women
who receive care from more than one provider, either sequentially or simultaneously, the

reported measures underestimate the amount of care" (Mustard, 1993, p. xi). When

Mustard compared the agreement between physician claim records and the hospital
separation abstracts (based on data fiom the prenatal record), the timing of initiation of
care was about 4 weeks earlier and the mean number of visits was about 2.5 visits greater

using the physician claims records compared to the hospital abstract. This raises serious
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concms about the accuracy of determinïng number and timing of visits from the prenatal
care record. The possibility dso exists thaî the quality of prenatal care may have diluted
or misclassified the exposure. Perhaps receiving 5 visits of hi& quaiity is better than
receiving 10 visits of poor quality.
Implications for mctice. Since inadequate prenatal care is a risk factor for
preterrn birth, ensuring early and adequate high quality prenatal care seerns to be a
reasonable recommendation. The population attributable risk associated with inadequate
prenatal care was 15.9%. However, the question of whether increasing access to and
utilization of prenatal care will reduce the likelihood of preterrn biah remains
unanswered. Results of studies to prevent preterm birth through increased access to
prenatal care have had mixed and ofien disappointhg results. The Patient Outcornes
Research Team on low birth weight in the United States found that provision of culturally
appropriate and individualized prenatal care did not reduce the number of low buth weight
newboms, although it did help low-incorne, minority women become more
knowledgeable about their pregnancies and contributed to positive materna1 behavior
change (Goldenberg, 1998). A study of Medicaid expansion in the United States was
effective in increasing enrobent and use of prenatal caie but did not reduce the likelihood
of pretenn birth (Ray, Mitchel, & Piper, 1997). But population based studies which
incorporated increased access to prenatal care demonstrated positive results in reducing
the preterm birth rate, for example, the projects of Gomez-Olmedo in Spain and Papiernik

in France (Gomez-Olmedo, Delgado-Rodriguez, Bueno-Cavanilas, Molina-Font, &
Gdvez-Vargas, 1996; Papiernik et al., 1985; Papiernik et al., 1986).
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A significantly higher proportion of Aboriginal women received inadequate

prenatal care (19.5%) compareci to non-Aboriginal women (5.4%). A higher proportion of
Aboriginal than non-Aboriginal women had less than seven visits for prenatal care (28.8%
vs 14.4%), and initiateci care after the fint trimester (25.2% vs 12.7%). This fïnding is in
keeping with that of Mustard's (1993) study of Winnipeg women, in which treaty status
First Nations women averaged 1-9 fewer visits than non-First Nations women. The
Aboriginal community may wish to explore reasons why Aboriginal women receive
inadequate prenatal care and identiQ strategies to increase prenatal care utilization. Are
the barriers financial, cultural, social, or related to accessibility of services? What do

Aboriginal women expect nom their prenatal care provider? The focus group participants
noted that the cost of transportabon to attend prenatal care was a significant barrier for
Aboriginal women, and recommended more use of outreach into the community by a
multidisciplinary team (nurse, dietician, social worker) as a preferable approach to
provision of prenatal care. The Manitoba First Nations Regional Health Survey noted that
racism is a significant problern ïnfiuencing access to care, with 30% of First Nations
people reporting a discriminatory encounter with the health care system. Stout (1996)
contends that health care is often insensitive to Abonginal cultural values, contributing to

Abonginal women's reluctance to seek medicd attention and leading to later diagnoses
for prenatal complications. A qualitative study of First Nations women's encounters with
mainstream health care services revealed that invaiidating encounters were shaped by
racism, discrimination and structural inequalities while affimiing encounters were
characterïzed by having one's cultural identity respected, forming a trusting relationship,
being treated in a non-disahinatory manner, and sharing in decision making (Browne &
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Fiske, 200 1). The investigators concludeci that, "Given the political and ideological
context of relations between Aboriginal people and the Canadian state, power imbalances

that give rise to the women's concems regarding th& health care are unlikely to be

redressed without radical changes in the current sociopoliticalenvironment. In the
interim, health practitioners, planners, and policy makers would benefit fkom integratiag

perspectives nom critical medical anthropology, political economic analyses, and culturai
safety into health care policies, practices, and educational programs" (Browne & Fiske,

2001, pp. 143-144). Thus an urgent need exists to provide culturally sensitive care for
Aboriginal women, based on a foundation of mutual respect. The Society of Obstetricians

and Gynaecologists of Canada (SOGC) has published a four-part Policy Statement, A
Guidefor Health Professionals Working with Aboriginal Peoples (Smylie, 2000,2001a,

200 1b, 200 1c) which contains a number of usefid recommendations to improve cross

cultural understanding and promote culturally appropnate care to Aboriginal peoples.
These recommendations are outlined in Appendix Q.
Strategies to improve the content and quality of prenatal care Hi Manitoba should
be considered. Changing the focus of prenatal care from a strictly medical mode1 to a

more comprehensive one that includes social, ducational, and economic support has been
recommended (Moutquin, 1998; Shiono & Klebanoff, 1993). Health care providers need
to have time at each prenatal visit to provide effeçtive health promotion (Moutquin, 1998).
The current fee-for-service environment in Canada, however, creates a system with no

financial incentive for providers to spend extra thne with a woman and her partner to deal

with the situations that might arise during the course of pregnancy related to lifestyle or
stress (Stewart, 1998). Alternative funding options for providers of prenatal care, such as a
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salary fee structure, have been recommended. A solution also needs to be found for the
shortage of Canadian obstetricians and family physicians who provide obstebic care
(Chance, 1997). The continueci growth of midwifery in Canada should be supported as
anottier source of prenatal care.
In this study, women who received inadequate prenatal care were more Lücely to be

younger, multiparous, of lower income, less educated, and live in a rural or northern area
of the province than women who received adequate prenatal care. Mustard (1993) also
found that Winnipeg women who were young, in the lowest income quintile, and
multiparous had poorer use of prenatal care. Limited availability of providers and

insufficient prenatal services in rural and northern regions are additional barriers to
adequate care. Access to care needs to be increased for women in rural and northern areas,

although availability of prenatal care clinicshealth care providers does not necessarily
guarantee utilization of those services. Barriers that young low income women
experience in utilizing prenatal care need to be identifiai and eliminated. Outreach

programs and multidisciplinary teams sensitive to the needs of women wbo are
marginalized in society because of low income, low education, being a teen or single, or
speaking a language other than English or French may provide more accessible care
(Stewart, 1998). Culturally appropriate services are needed for minonties and recent

immigrants.
Finally, if the information on the prenatal care record is deemed important for both
ensuring continuity of care by intrapamim and postpartum care providers and for
administrative reporting of prenatal care s e ~ c e in
s Manitoba, then strategies need to be
implernented to improve the percentage of prenatai care records received in the hospital

152
and placed on the health record pnor to delivery. Because the prenatal record is often

forwarded to the hospital at 36 weeks gestation, several of the later visits are not recorded
on the hospital copy of the record, and the problems associated with multiple providers

has already been mentioned. A woman-held prenatal record may overcome problems

associated with multiple providers and ensuring up-to-date records at the thne of delivery,
and has been recommended for use in Canada (Lacy, Bartiett, & Ohlsson, 1998).

Recommendations for fùture research. Future research should investigate the
content, comprehensiveness, and quality of prenatal care for its impact on pretemi birth
(Alexander & Howell, 1997). Although scientific evidence for the specific content of
prenatal care has been reviewed by the U.S. Public Health Service expert Panel on

Prenatal Care (1989) and by contributors to the book New Perspectives in Prenatal Care

(Merkatz & Thompson, 1990), there are many components of prenatal care for which
scientific evidence is lacking. h particular, there is a need to detemine the components

of prenatal care most likely to prevent pretenn birth. There also is a need to determine the
appropnate pattern and number of prenatal care visits. The AAPIACOG Guidelinesfor

Perinatal Care (1992) recommend "the fiequency of follow-up visits should be
determined by the individual needs of the woman and the assessrnent of her risks.
Generally, a woman with an uncomplicated pregnancy should be examinai approximately

every 4 weeks for the first 28 weeks of pregnancy, every 2-3 weeks until36 weeks of
gestation, and weekly thereafter, although flexibility is desirable. Women with medical or
obstetric problems may require closer surveillancey'@p. 5 1-52}. SOGC (1 998)
recommends visits every 4 to 6 weeks in early pregnancy, every 2-3 weeks after 30 weeks
gestation, and every 1-2 weeks after 36 weeks gestation. The U.S.Public Health Service

153
Expert Panel on the Content of Prenatai Care (1989) recommended reducing the routine
nurnber of visits to a core schedule of nine visits for the healthy nulliparous woman and

seven for the healthy parous woman, plus a preconception visit for ail women. One

randomized cootrolled trial investigated the potential impact of reducing the number of
prenatd visits for low-risk women in keeping with the recommendations of the Expert
Panel (McDuffie, Beck, Bischoff, Cross, & Orleans, 1996). The results indicated that
good perinatal outcomes and patient satisfaction were maintained with the reduction in

number of prenatai visits.
So if the number of visits does not directly influence outcome, what does? The
content of prenatal care may be a more important variable. Kogan and colleagues
compared mothers' reports on the content of prenatal care received with recommended
national guidelines, and observexi that women received only 56% of the procedures and

32% of the advice recommended by the Expert Panel (Kogan, Alexander, Kotelchuck,
Nagey, & Jack, 1994). They also found the content of care recommended by the Expert

Panel to be related to low birthweight. After controlling for sociodemographic,

behavioral, and medical factors, women who reported not receiving al1 types of
recomrnended advice were more likely to have a low-birth-weight infant than women who
reported receiving the optimal level of advice (Kogan, Alexander, Kotelchuck, & Nagey,
1994). n i u s content of prenatal care is a topic d e s h g M e r investigation.

"The major difficulty in assessing the impact of prenatal care on pregnancy
outcome is selection bias, namely the women who receive good-quality prenatal care are
more likely than women not receiving adequate services to experience better pregnancy
outcomes, because of their other characteristics, which may have independent influences
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on pregnancy outcornes. Socio-economic status is probably the most important
determinant of this bias. It has been shown repeatedly that socio-economic status affects
al1 aspects of care: access, quality, as well as utiiization" (Shoham-Vardi, Levy, Belmaker,

Mazor, & Goldstein, 1997, p. 282). Kramer et al. (2000) suggest that "the association
between the timing or number of prenatal care visits and the rïsk of preterm birth may
have less to do with what is gained fiom the visits than with confounding psychological
differences between women who initiate prenatal care early and visit their obstetncian,
family physician or midwife on a regular basis and women who do not" (p. 200). Further
study of the characteristics of women who seek prenatal care comparai to those who do

not is warranted. In addition, given that 15.9% of cases and 8.0% of controls in this shidy
received inadequate prenatal care in spite of universal access to prenatd care in Canada,

other b d e r s to prenatal care should be explored. Campbell and colleagues have
proposed a Social Pregnancy Interaction Model, which integrates Ajzen and Fishbein's

Theory of Reasoned Action, to help explain cultural and personal barriers to seeking care
(Campbell, Mitchell, Stanford, & Ewigrnan, L 995). Signifiant dimensions of this mode1
include awareness of pregnancy, acceptance of pregnancy, self-care, communication with
family, communication with partner, social attitudes toward prenatal care, and attitude
toward the health care provider. Models such as this one have potential for predicting
utilization of prenatal care.

Exploration of the effectiveness of alternative models of care (e.g., midwifery
practice, physiciadnurse teams) in improving birth outcomes should be undertaken. In

addition, a secondary analysis of this dataset could be conducted to compare the Kessner
and Kotelchuck indices of prenatal care in Manitoba women. Development of indices of
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prenatal care that go beyond measuring the timing or number of prenatal care visits to
quantifjmg the quality of prenatal care would be helpful. The feasibility and acceptance

of a woman- held prenaîal record should also be explored.
Abuse
The prevalence of women experiencing violence during pregnancy has been

estimated to be between 4% to 8% (Gazmararïan et al., 2000). In this study, 5.7% of
women reported being abused during pregnancy. This number may be an underestimate,
because women may have been reluctant to disclose abuse. A higher proportion of

Aboriginal women (10.2%) reported being abused during pregnanq than non-Aboriginal
women (3.1 %), which is consistent with the results of Bell & Eaglin (2000). In the
Manitoba First Nations Regional Health Survey (1998), 10% of First Nations people
reported problems related to domestic violence and child abuse.
Abuse dernonstrated heterogeneity of effect among the two racial groups in this
study. Being abused during pregnancy (OR = 4.62) and abused in the past year (OR =
2.98) were both associated with an ïncreased risk of pretexm birth for non-Aboriginal

women, but not for Aboriginal women. In the non-Aboriginal group, a higher proportion
of cases than controls reported abuse both within the 1 s t year (7.0% vs 2.5%) and during
pregnancy (6.3% vs 1.4%), whereas in the Aboriginal group, a higher proportion of
controls than cases reported abuse within the last year (20.0% vs 12.3%) and during
pregnancy (10.9% vs 8.6%), although this difference was not statisticaily significant. The
lack of association between abuse and pretenn birth ammg Aboriginal women rnay have
been affected by the complex interrelations of factors affecting pretenn birth. This

finding is similar to that of Bullock and McFarlane (1989), who found that the association
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between low birth weight and abuse was stronger in middle class women than in poor
women, for whom there are so many other risk factors for Iow birth weight, Several years
ago, Comfield and colleagues proposeci that the presence of other real causes for a disease
c m reduce the apparent relative nsk: "If two uncorrelated agents, A and B, each increase

the risk of a disease, and if the risk of the disease in the absence of either agent is small (in

a sense to be defïned), then the apparent relative risk for A, r, is less than the nsk for A in
the absence of B" (Comfield, Haenszel, Hammond, Lilienfeld, Shimkùi,& Wynder, 1959,

p. 194).
Similar to the results of other studies, the nsk estimates for abuse became
nonsignificant in the adjusted models, suggesting that other abuse-related matemal heaith
problems are confounders or mediators that help to explain the association between abuse

and preterm birth (Campbell et al., 1999). Women who experienced physical abuse had
characteristics associated with greater risks for adverse pregnancy outcornes, such as
young age, low income, single marital status, low level of education, and inadequate
prenatal care. These relationships have been found in several previous studies (Berenson
et al., 1994; Cuny, Perrin, & Wall, 1998; Goodwin et al., 2000). There were significant

differences between the abused and non-abused women on the PPP subscales, with abused
women reporting more life event stress, less support fiom partner, l a s support than
others, and low self esteem. These results are essentially the same as those obtained by
Curry and Harvey (1 998) using the PPP to study abuse during pregnancy. In addition,
abused women were more likely to smoke, dnnk alcohol, and take recreational drugs.

These findings lend support to the hypothesis that abuse indirectly causes preterm birth
through the mechanisms of stress and through the association of abuse with other
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behavioral nsk factors such as smoking and substance abuse (Campbell et al., 1999).
Another reason for the lack of significance of abuse in the logistic regression modeis is
that the low prevaience of abuse during pregnancy in the non-Aboriginal group may have

decreased the power of this study to detect an association between abuse and preterm
bïrth, especially in the multivarïate analysis. Abuse during pregnancy, with 6%exposure

among controls, had a power of 78.6% to detect an odds ratio of 2.0 for the entire sample,

and this diminished to 60.3% for the non-Aboriginal group alone.
One advantage of this study was the use of an abuse assessrnent tool tested for

reliability and validity, and used in several other studies and with ethnically diverse
populations, including native Americans (Curry, Perrin,& Wall, 1998; Soeken et al.,
1998). However, an abbreviated form of the Abuse Assessment Screen was used, which

detected whether or not abuse occurred, but not the fiequency, timing, or severity of the
abuse. These are important factors to consider, and use of the entire Abuse Assessment

Screen (Appendix K) is recornmended for friture studies.
Irn~licationsfor ~ractice.Health care professional associations such as the Society
of Obstetricians and Gynecologists of Canada (SOGC),the American College of
Obstetncians and Gynecologists (ACOG), and the Association of Women's Health,
Obstetric and Neonatal Nurses (AWHONN) have focused on violence against women as a
significant problem that needs to be addressed in clinical practice. Many of these
associations have published guidelines on screening for and intervening in intimate
partner violence among their patient populations. For example, the SOGC (1 996) Policy

Staternent on Violence against Women States, "It is the physicîan's responsibility to
provide an environment in which disclosure becornes possible and to maintain a high
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index of suspicion regarding actual or potential abuse" (p. 3), and lists the 5 questions

from the Abuse Assessment Screen as sample questions to be asked. Use of a stmctured
abuse screen irnproves detection rates of abuse both before and during pregnancy,

enabling clinicians to have a greater opportunity to intervene (Norton et al., 1995).
"Prenatal care can provide an important point of contact where women can be screened
for violence and refmed to services that can assist them" (Goodwh et al, 2000, p. 85).
However, most health care professionals do not routinely screen for abuse during prenatai
visits or when providing other reproductive health care sentices (Chamberlain & PerhamHester, 2000; Parsons, Goodwin, & Petersen, 2000). They require training in assessing
and responding to abuse. Various resources exist to help health care professionals, such
as Health Canada's (1999b) A Hundbookfor HeaIth and Social Service Professionals
Responding to Abuse During Pregnancy, and providers' awareness of these resources

needs to be increased.

Although abuse duruig pregnancy did not emerge as a significant nsk factor for
preterm birth among Aboriginal women in this study, the prevalence of abuse was hi&

Aboriginal women's groups need to work with health care professionals to devise
interventions appropnate for this group. Bohn (1998) provides suggestions for clinical
care of native Amencan battered women, and recornmends that the focus of the
intervention should be on Abonginal resources that are most likely to be sensitive to the
woman's needs and culture. The focus group participants noted that abused women

preferred referrals within the Aboriginal commwty, for example, to an Aboriginal social
worker or nurse.

Recommendations for fùture research. Further study is needed to establish the
relationship between abuse and pregnancy outcomes. A cohort study with prospective
assessment of abuse during pregnancy is preferable to the retrospective assessment
necessitated by a case-control design. Screening several times during pregnancy has been
suggested to counteract the limitation of lack of disclosure (Covington et al., 2000).
Campbell et ai. (2000) recommend assessing abuse at three prenatal visits, which

increases the woman's trust in the data cokctor and allows her to decide more than once
about disclosure. Future research needs to examine patterns of violence during pregnancy

by distinguishing among physical, sexual, and exnotional violence, and the fiequency,
timing, and severity of violence. Research also is needed regarding how to improve

screenïng rates by health care professionals and the components of effective intervention

programs (Garniararian et al, 2000). The impact of screening on women's lives should

also be explored; for example, does screening increase or decrease their risk of

victirnization and what are the effects on safety of women? (Campbell et al., 2000).
The pathways through which abuse causes low birth weight and preterm birth need
to be clarified. "The effect of violence on birth outcomes is still not well understood.
Associations between low birth weight and abuse during pregnancy have been shown to
generally diminish or even disappear when controlling for other factors in multivariate
analyses. However, carefùl structural equation modeling and other modeling techniques

may demonstrate that abuse influences birth weight through mediators such as smoking,

low weight gain, and substance abuse" (Campbell, Moracco, & Saltzman, 2000, p. 150).
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Strenuous Work
This study did not h d evidence for an association between strenuous work and
preterm birth. This Gading is similar to that of one other Canadiau study, in which
prolonged standing, lifting objects, physical effort, or shiftwork did not increase the risk
of preterm birth (Fortier et al., 1995). Previous studies of the effkct of strenuous work on
the risk of preterm birth have produced mked results. Some observational studies found

an association between working conditions and pretenn birth, while other studies

produced contradictory findings (Luke et al., 1995; Momkewich et al., 2000; Walker et
al., 1999). "These differences may result fiom a variety of methodologic problems, such

as small sample size, differing de£ïnition of preterm birth, or the use of a theoretical
description of working conditions that is based on job title. Other problems may arise

fkom the confounding effects of materna1 race, matemal education, obstetric
complications, or medical history, which are not always taken into account. Finally, the
distinction between work per se and the fatigue it produces is ofien not considered" (Luke
et al., 1995, pp. 849-850).

In this study, women were asked to recall the amount of tune they spent on
physical activity at work or while doing their daily chores, but not leisure tirne activity.
The questions were adapted from the General Social Srwey (Statistics Canada, 1991) and
were not designed specificallyto assess the amount of strenuous work experienced during

pregnancy. Nonetheless, the questions covered the risk factors included in most other
studies of strenuous work during pregnancy, such as hours worked per week,type of shift,

hours spent standing per day, and hours spent in heavy work or cg

heavy loads per

day. One limitation is that the questions did not assess psychologic stress associated with
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the work environment, or degree of tiredness at the end of the shift, which have been
associated with preterm birth in other studies (Homer, James, & Siegel, 1990; Luke et al.,
1995). Another limitation is that classi@g exposure according to postnatal interview

may be subject to recall bias. However, using less subjective methods of exposure

assessrnent such as job code classifications also did not reveal an association between
strenuous work and preterm birth. Due to the modest association between strenuous work

and preterm birth, the sarnple size in this study may not have had sufficient power to
detect risk factors. In the meta-analysis by Mozwkewich et al. (2000), many of the

individual studies did not obtain significant odds ratios, but when the results of these
studies were pooled in the meta-analysis, significant results were obtained, with odds
ratios ranging between 1.20 to 1-60.

Recommendations for fùture research. Future studies should consider measwing
the additional physical demands of leisure time activity, and differentiating physical
exertion associated with occupational activity and domestic work, to obtain a complete
picture of the association between materna1 physical activity and pretenn birth (Pivarnik,
1998; Walker et al., 1999). The use of an occupational fatigue score such as that
developed by Mamelle et al. (1984) and used by other investigators (Luke et al., 1995)

also is recomrnended. The elements of the occupational fatigue score include standing
posture, physical exertion, mental stress, and work environment; a dose-response
relationship has been found with an increase in the fatigue score (Luke et al., 1995).
Urogenital Infêctions
Despite a growing body of evidence supporting a role for intrauterhe infection in

preterm labor and preterm premature rupture of membranes (PROM) (Gomez, Romero,
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Edwin, & David, 1997), this study did not k d an association between urogenital

infections and preterm birth. Overall, there were very few cases of sexually transmitted
diseases identified fiom the subjects' prenatai records: no cases of syphilis, 2 cases of
gonorrhea, 4 cases of herpes, and 43 cases of chlamydia. These numbers represent an
underestimate of exposure, since 105 subjects (15.4%) were missing prenatal records.

Women who did not receive prenatal care may have been overrepresented among the
women with missing records; these women may not have received timely treatment for
urogenital infections, and therefore may be the ones at increased risk. The finding that
Group B streptococcus was not associated with an increased nsk of p r e t m birth is

consistent with prior reviews of the Literature (Fiscella, 1996; Goldenberg et al., 1997).
Due to the negligible incidence of syphilis, gonorrhea, and herpes, the association between
these infections and pretenn birth was not studied. In addition, it is unlikely that detected
cases of sexually transrnitted diseases would remain untreated, thereby fbrîher reducing
their association with pretenn birth. The possibility also exists that the most responsible
organisms were not studied. "In recent years, the bacteria associated with spontaneous
delivery have become better characterized, with the more common being Ukqdasmn
urealyticum, Mycoplasma hominis, Bacteroides, and Gardnerda vaginaZis species.
These microorganisms are, for the most part, of low vinilence and may exist
asymptomatically for long durations in the vagina and the uterus" (Goldenberg &
Andrews, 1996). None of these organisms are routinely screened for at prenatal visits,
although they may be identified in placental cultures following birth.
Bacterial vaginosis is not screened for routinely in Manitoba, so not d l cases could
be detected; only 19 subjects were recorded as positive for this Ulfection. Although recent
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evidence continues ta support an association between bacteriai vaginosis and preterm
birth, the effectiveness of treating bacterial vaginosis in reducing the preterm birth rate

remains controversial (Flynn,Helwig, & Meurer, 1999; Guise, Aickin, Helfand, Peipert,
& WestoE, 2000). Routine screening and treatment of bacterial vaginosis in the generai

population is not rewmmended as a means to prevent preterm delivery at this time,
although there may be a benefit in certain hi&-nsk women (Guise et ai., 2000).
This study did provide support for PROM as a significant risk factor for pretenn
birth, providing indirect evidence of a role for intrauterine infection in preterm birth.

"PROM before completion of 37 weeks' gestation occurs in 2 4 % of pregnancies. Preterm

PROM is the direct antecedent of 3O-4O% of preterm births. There is substantial direct
and indirect evidence that reproductive tract infections and associated infiammatory
changes are responsible for many instances of pretem PROM" (McGregor, French, &
Witkin, 1996, p. 430). Using stratified analysis, PROM was associated with a six fold
increase in preterm birth (OR 6.58) among Aboriginal women, compared to a two-fold
increase among non-Abonginal women (OR 2.04). Mer adjusting for other factors in the
logistic regression model, the relative nsk of pretem birth associated with PROM
increased substantially for Aboriginal women (AOR 12.70) but not for non-Abonginal
women (AOR 2.03). The reason for this is not clear. However, racial disparities in

PROM are evident in other populations, with PROM showing a much clearer pattern of

high nsk for pretenn birth for blacks compared to whites in several U.S. shidies (Savitz,
Blackmore, & Thorp, 199 1).

Why is the relative risk of preterm birth associated with PROM so much higher in

Aboriginal than non-Aboriginal women? Perhaps it is related to different patterns of
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bacterial colonization. This has been proposed as the explanation for higher prematurity
rates among black women in the United States. Fiscella (1995) concludes that higher rates
of bacterial vaginosis among black women contribute to the racial disparity in rates of

pretem birth in the United States. Goldenberg & Andrews (1996) note that "Black
women have a substantially higher prevalence of potentially pathogenic organisms than do
White, Hispanie, or Asian women. Bacterial vaginosis, defineci as an overgrowth of
various bacteria in the vagina, is two to three times more common in Black than White
women. Because bacterial vaginosis is associated with an odds ratio for spontaneous
preterm birth of between 1.5 and 3.0, it is not s-sing

that Black prematurity rates are

substantially higher" (p. 782). In this study, a higher proportion of Aboriginal women had
bacterial vaginosis than non-Aboriginal women, but this finding must be regarded as
preliminary due to the small numbers of women with bacterial vaginosis and the lack of
routine screening. Of interest, none of the Aboriginal cases (Le., women having pretexm
birth) for whom data were available had bacterial vaginosis.

Recomrnendations for fùture research. Further study is needed to
confirm if any ciifference exists in the incidence of bacterial vaginosis arnong Aboriginal
and non-Abonginal women, determine whether there is any relationship between bacterial

vaginosis and PROM, and investigate whether Aboriginal women fa11 into a high-nsk
group that might benefit from routine screening and treatment of bacterial vaginosis as a
means to reduce preterm birth.

In general, there is agreement that preterm delivery results fiom diverse etiologic
pathways, and that the epidemiologic characteristics of spontaneous preterm birth should
be studied separately fiom iatrogenic pretenn birth (afier medically indicated induction of
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labor or operative delivery). What becomes more controversial is whether spontaneous

pretenn birth should be further divided into two subtypes: "In the fïrst, termed idiopathic
preterm labour, preterm delivery follows spontaneous omet of uterine contractions which
progress, with or without rupture of the chorioamniotic membranes, to delivery of an
infant before 37 completed weeks of gestation. In the second, premature rupture of the
chorioamniotic membranes (PROM) leads to preterm deliverf' (Pickett, Abrams, &
Selvin, 2000). Savitz, Blackmore, & Thorp (1 99 1) recommend studying idiopathic

pretenn labor and PROM separately to elucidate the causes and assess the preventability
of specific pathways for pretem birth. Pickett et al. (2000) explored the relationship of
materna1 risk factors to type of preterm delivery in a cohort of over 7000 black and white
women in California, and found that aithough the magnitude of the effect of individual
risk factors differed between preterm delivery subtypes, the set of risk factors

significantly associated with both categories of spontaneous preterm birth was identical,

while that associated with iatrogenic preterm births was different. They concluded that
distinguishing between subtypes of spontaneous preterm births lacked sufficient evidence.
However, given the dramatically different relative risk associated with PROM for
Abonginal and non-Abonginal women in this study, examining the risk factors separately
for idiopathic pretenn birth and PROM separately in a fùture study seems warranteci.
Unfortunately, the sample size of this study is not sufficient to permit analysis of risk
factors for these two subtypes of spontaneous preterm birth, stratified by race.

High Stress, Low Social Support, and Low Self Esteern
The case-control design of this study necessitated retrospective assessrnent of
levels of stress, social support, and self esteem during pregnancy. Retrospective
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assessment poses problerns. Women who deliver premaîurely may be more likely to report

the occurrence of stressfùl events that they believe could have contributed to the birth

outcome. The emotional state of subjects at the time of assessment may have been
different for women who did and did not experience a preterm birth, and that emotional
state may affect the recall and evaluation of stressfbi events or perceived stress levels
pnor to the birth (Label, 1994). Thus the potential for recall bias exists, and the results
should be interpreted with caution.
Life event stress was not a significant risk factor for either the Aboriginal or non-

Aboriginal group. The risk factors of high perceived stress, low social support, and low
self esteem demonstrated hetemgeneity of effeçt among the racial groups. High perceived
stress was a significant risk factor for Aboriginal women (OR 2.54). This was the only
psychosocial variable to achieve significance in the Aboriginal group. The reason for this
finding is not known. Perhaps the types of questions asked to measure perceived stress,

which focus on having a sense of control over one's life, are particularly pertinent for
Aboriginal women. The focus group participants viewed stress as an important factor in
Aboriginal women's lives. In their review of materna1 stress and preterm birth, Austin
and Leader (2000) concluded that the measurement of perceived stress rather than life

events alone highlight the presence of significant associations.
Among the non-Aboriginal women, iow self esteem (OR 3.28) and low level of
support fiom others (OR 4.16) were associated with an increased risk of preterm buth.
Self esteem and social support may act as mediators in the stress process. In models of

the stress process, social support and self esteem have been identifieci as important

components (Lowery, 1987; Pearliu, 1989). Pearlin's mode1 of the process of social stress
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incorporates three major conceptual domains: sources of stress, mediators of stress, and
manifestations or outcomes of stress. The sources of stress are viewed as arising out of
two broad circumstances: the occurrence of discrete life events and the presence of

relatively continuous problems or life s e s . Life events and the role strains they
generate are more likely to result in stress when they also result in a diminishment of self
esteern. People typically conf'ront stressful conditions with a variety of behaviors,
perceptions, and cognitions that may alter the difficult conditions or mediate their impact.
Social support is viewed as an important mediator which can be invoked by people on
behaIf of their own defense against stress (E'earlin, 1989). Social support has been found
to have both a "buffering" effect as well as a direct effect against stress among pregnant
women (Curry, 1990; Norbeck & Tilden, 1983; Nuckols et al., 1972). Using the PPP,
statistically significant correlations have been found between stress, social support, and
self esteem, and pregnant women with poor support fiom others or high stress were more
likely to have a low birth weight infant (Curry, 1990). Similar correlations were found in
this study. Using the Pearson r correlation coefficient, perceived stress among nonAboriginal women was negatively correlated with support fkom others ( r = -.347,
pC.00 1) and self esteem ( r = -S2 1, pC.00 l), while support fiom others and self esteem

were positively correlated ( r = .357,pc.00 1). In other words, women with low levels of
self esteem or support fiom 0th-

had higher levels of perceived stress. Similar

correlations were found for the entire sample.
Moving hvo or more times in the past year was a significant nsk factor for nonAboriginal women (OR 1.95) but not for Aboriginal women. The number of times a
person moves may be an indicator of stability in one's life and a marker of access to

168

support fiom others, particularly for non-Aboriginal women. If one moves fiequently, one
is less Iikely to know one's neighbors or feel Iike a part of the community. This relates to

the sociological concept of "density of acquaintanceship", or the proportion of a
community's residents who are acquainted with one another, which can be affected by an
individual's length of residence in a community. "Ali 0 t h factors being equal, the
longer a given individual has lived in a community, the greater will have been his or her

opportunity to become acquainted with other comunity residents" (Freudenburg, 1986,
p. 30). Shiono et al. (1997), after controlling for level of poverty and other known

correlates of birth weight, found that having a stable residence (defined as Living 3 or
more years in current residence) was positively related to birth weight. These
investigators suggest that having a stable residence may be a marker for other types of
unmeasured social supports, and that the protective factors that are associatecl with living
in a stable residence hold promise as a new factor that deserves attention. For Aboriginal
wornen, moving more fiequently may be a way of life (for example, many women move
back and forth from the reservation to the city) and thus may not convey the same degree

of risk that it does for non-Aboriginal women.
It has been hypothesized that stress may produce adverse birth outcomes through
effects on health behaviors and self-care during pregnancy. "A highly stressed pregnant
woman is unlikely to have the motivation, energy, t h e , and resources to observe sound
diet, rest, exercise, and prenatai care practices. She may cope with stress by smoking or
using alcohol and other substances" (Lobel, Dunkel-Schetter, & Scrimshaw, 1992, p.38).
This hypothesis was supportai by the results of this study. A greater proportion of
women who smoked had high levels of both perceived stress and Iife events stress, low
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levels of support from partner and others, and low self esteem, compared to women who
did not smoke, while women who received hadequate prenatal care had higher levels of
perceived stress and low self esteem.
im~licationsfor ~ractice.Implications for practice arising from the results of this
study should be cautiously proposeci, since none of the psychosocial variables remained
significant after adjusting for other factors in the multiple logistic regression models.
However, the resulîs of the stratified analyses suggests that psychosocial factors may play
a role in preterm birth, supporteci by the results of other studies in the literature review.
Strategies are needed to reduce women's stress levels, enhance their self esteem, and
ensure access to social support during pregnancy. One potential solution is to provide

women with the knowledge and skills necessary to take more control of their lives and
help them to take positive steps toward a healthier lifestyle (Shiono et al., 1997).
According to Culpepper and Jack (1 993), "Provision of social support or psychological
interventions targeting stress, anxiety, or matemal esteem, may be important for some
women. Such interventions may range fiom increasing the fiequency of visits and
discussing the woman's living circumstances and plans to intensive case management and
home visiting" (p. 6 15). Recent guidelines recommend that health care providers conduct
routine psychosocial assessments of pregnant women (SOGC, 1998). The Antenatal
Psychosocial Health Assessrnent (ALPHA) fom was developed at the University of
Toronto as an evidence-based tool to assist practitioners in integrating such assessments
into their practice (Reid et al., 1998). If women are identified as experïencing high levels

of stress or low levels of social support, referral to appropriate resources should occur.
One study evaluated whether provider cornpliance with a psychosocial senice delivery
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guidelines was associated with improved birth outcomes, using data on psychosocial
services delivered to 3467 pregnant women fiom 27 sites in California (Wilkinson,
Korenbrot, & Greene, 1998). They found that women who received at least one
psychosocial assessrnent each trimester of care were half as likely as women with
inadequate senices to have a pretenn birth outcome (OR=0.53,95% CI 0.40,0.72), and
the effect did not depend on the credentials of the provider or the practice setting type.

If low social support is a nsk factor for preterm birth, then it seerns logical that

interventions to enhance social support during pregnancy may be beneficial. Conflicting
results have arisen fiom studies of the effect of psychosocial support during pregnancy on
enhancing birth weight or gestational age at birth. Hoffman and Hatch (1996) concluded
that observational studies of social support generally had positive fïndings, whereas
randornized controiied trials provided Little evidence of benefits. Hodnett (200) reviewed
14 trials of programs offering additional social support for pregnant women believed to be
at risk for giving birth to preterm or low birth weight babies. These programs were not

associated with improvernents ui outcome of pregnancy, although some improvements in
immediate psychosocial outcomes were found in individual trials. Conversely, one
randomized trial of a social suppoa intervention with low-income AWcan Arnerican
women was effective in reducing the rate of low-birth-weight newboms (Norbeck,
DeJoseph, & Smith, 1996). The rate of low birth weight was 9.1% in the intervention
group compared to 22.4% in the control group. The investigaiors ernphasized the

importance of directing a social support intervention to those women at risk due to
inadequate social support, and determining the particular characteristics of social support
that are most relevant for specific types of situations and populations. They criticize
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previous randomized trials of social support for offering the intervention universally,
when it may be izrelevant to those women who already have adequate support, for
selecting subjects to benefit fiom psychosocial interventions on the basis of medical risk
factors for pretem birth, and for lacking a theoretical basis for the characteristics of the
social support intervention. Other studies also have demonstrated that provision of
psychologic support (Mamelle, Segueilla, Munoz, & Berland, 1997) and psychosocial
services (Zimmer-Gembeck & Helfand, 1996) decrease the rate of preterm birth or low
birth weight. Relaxation therapy also may have an effect on pretem labor, with women

instructed in a progressive relaxation exercise having significantly longer gestations
compared with a control group (Janke, 1999). However, "as long as the theoretical basis
for the effect of matemal expusure to stressfil situations on pregnancy complications and
birth weight is unclear, psychosocial intervention programs will lack the basis needed to

yield the desired results" (Paarlberg, Vingerhoets, Passchier, Dekker, & Van Geijn, 1995,
p. 587).
Recornrnendations for fùture research. Prospective studies are needed to fdly
understand the mechanisms whereby the stress process is associated with preterm birth,
using repeated measures of stressors (such as major life events and chronic strains);
apprctisals or perception of stress; and affective, behavioral, or biological responses to
stressors or appraisals (Cohen, Kessler, & Gordon, 1995; Frost, 1993). Studying the
association between stress, corticotropin-releasing hormone, and preterm birth appears to
hold promise in understanding the physiological mechanism. Structural equation
modeling is recommended as a statistical technique to create and test alternative
conceptualizations of how stress affects preterm birth (Sheehan, 1998). It has been used
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effectively to untangle effects of prenatal matemal stress, personal resources, and
confounding variables in modeling the mechanisms producing adverse birth outcornes
(Lobel, Devincent, Kaminer, & Meyer, 2000; Rini et al., 1999). Little evidence exists on
the stress-reduction interventions most effective for Aboriginal women. This is an area
requiring M e r research.
Medical nsk factors
Several of the medical risk factors were significantlyassociated with preterm birth

in this study, and most of them demonstrated homogeneity of effect. The results of this
study are similar to those of previous investigations, in that having a previous pretenn
birth is a strong independent risk factor for a subsequent preterm birth. in this study, a

previous preterm birth increased the risk about four-fold (OR 4.4 1;AOR 4.0). In
addition, a history of two or more spontaneous abortions (OR 2.6 1;AOR 2.18),
gestational hypertension (preeclampsia) (OR 2.52; AOR 4.1S), and vaginal bleeding d e r
12 weeks of pregnancy (OR 2.6 1;AOR 2.49) were identifid in this and several other

studies as risk factors for preterm birth, including many of those listed in Appendix C.
Antenatal hospitalization (OR 3.93; AOR 4.03) has not been studied as fkquently, but at
Ieast one other study found hospitalization during pregnancy to be associated with an

increased nsk of preterm birth (OR 6.06; AOR 10.19)(Orr, Miller, James, & Babones,
2000). It is likely that antenatal hospitalization reflects the presence of conditions or

complications that may be associated with an increased risk of pretemn biah. Rupture of
membranes pnor to onset of labor was a risk factor for preterm birth for both groups,
although this factor demonstrated heterogeneity of effect among non-Aboriginal (OR
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2.04, AOR 2.03) and Aboriginal women (OR 6.58; AOR 12.70). Possible reasons for this

fïnding have been discussed in the section on urogenitai infections.
Thus several medical factors or conditions have strong associations with pretenn
birth, but many are not currently preventable or considered to be modifiable nsk factors.

Although women having a previous preterm birth may be monitored more closely for
pretenn labor in a subsequent pregnancy, many of the interventions for preterm labor such
as bed rest and tocolytic drugs have not been dernonstrated to be effective in preventing

preterm delivery (Goldenberg, 1998; Goldenberg & Rouse, 1998). Meis et al. (1999, in
their study in Wales, found late pregnancy bleeding to have one of the strongest

associations (OR 5.91) with preterrn birth, but noted that it was not cwently preventable.
There is some evidence that detection and investigation of hypertensive disorders of
pregnancy (HDP) may be useful. In a review of the effectiveness of antenatal care by the
World Health Organization, the authors state, "There is epidemiological evidence that
improved detection and care for women with HDP has improved materna1 outcomes, but
there is little clear evidence of how or what specific treatments are effective" (Carroli,

Rooney, & Villar, 200 1, p. 13).
Sociodemographicrisk factors
Although Kogan (1995) claims that the relotionship between social class and
adverse pregnancy outcomes has been consistently shown, some studies have failed to
demonstrate an association between low socioeconomic status and preterm birth (Meis et
al., 1995; Parker, Schoendorf, & Kiely, 1994; Wildschut, Nas, & Golding, 1997). The

relationship between socioeconomic status (SES) and birth outcome may depend on the

measure used (Parker et al., 1994). SES is usualiy measured by income, occupation,
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and/or educational attainment (Kramer et al., 2ûûû), and al1 three were examined in this
study. SES was not a significant risk factor for preterm birth among Manitoba women.
There was no association between having an income of less than $20,000 per year, noncompletion of high school, lack of a paid job during pregnancy, or industry/service
occupational classification and preterm birth. A possible explanation for this finding is
that low SES may be a social cause of other factors that may themselves be causal factors
for preterm birth. Kramer et ai. (2000) propose a conceptual model in which etiological

factors for preterm birîh c m operate 'bpstream" or "downstrearn" relative to one another,
rather than being simultaneously acting, independent determinants.
Society-level detenninants, such as poverty or income inequality, are considered

as antecedent to individual-level exposures and behaviours. ...variations in risk of
preterm birth or IUGR within populations are at least partly explaineci by
('downstrearn') exposures or behaviours that can be measured at the level of
individuals. In other words, it is the individuals within a society who are exposed
to its socio-economic conditions and whose reactions and responses to those
conditions alter their risk of adverse pregnancy outcorne. Thus, our primary focus
is on causal pathways that explain within-population nsks that Vary according to
('upstream') socio-eçonornic differences.... According to our conceptual model,
having less money or education probably has no direct effect on the rate of fetai

growth or the duration of gestation. In other words, socio-econornic disadvantage
operates 'upstream'; it leads ('downstream') to unhealthy behaviours, exposure to
stress and psychological reactions to stress that increase the risk of IUGR or
pretem birth. (Kramer et al., 2000, pp. 196-197).

175

Ln this study, having low income or education did not have a direct effect on the duration
of gestation. However, low socioeconomic stanis appears to have led dowastream to

unhealthy behaviors and other factors that were associated with an increased nsk of
pretenn birth, although the association between low SES and these other nsk factors

seems to be more evident among non-Aboriginal women than Aboriginal women. Refei

to the grid presented in Table 46. For example, low income and low education were
associated with smoking, inadequate prenatal care, abuse, and perceived stress among
non-Aboriginal women. Among Aboriginal women, having an education less than grade
1I was associated with inadequate prenatal care and anemia, whereas other SES factors

were not associated with the proximd risk factors. This indirect effect of SES has been
found in othec studies as weil. Sheehan (1998) developed a structural equation model
using data î?om 5,295 inner-city women, and the model showed that economic stress
influenced both social support and family stress, but had no direct influence on low birth

weight. Meis et al. (1995) found that the association between social class and pretemi
birth appeared to operate indirectly through smoking and medical problems associated

with pregnancy.
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Table 46.
Association between "u~stream"socioeconomic factors and "downstrearn" nsk factors for
preterm birth amone Aboriginal and non-Abkainal women

Socioeconomic
Indicator

Educ < grade

Smoking

Inadequate
prenatal care

Anemia

Abuse

Perceived
stress

Non-Ab

Ab

Non-Ab

Ab

NonAb

Ab

Nonab

Ab

NonAb

Ab

if

X

r/

%

V

%

fl

%

if

X

r/

%

r/

S

d

%

X

if

S

s

%

if

i/

%

%

%

H

a8

12

Educ < grade
11

No paid job

%

Note: Non-Ab refers to Non-Aboriginal subjects; Ab refers to Aboriginal subjects; Educ refers to education.
if Chi square or Fisher's exact test signincant (pc.05)
S Chi square or Fisher's exact text not signifïcant

One possible explmation for the difference between racial groups in the
association between upstream and downstream factors is that low socioeconornic status
was more pervasive among Aboriginal women, and may not have served to adequately

distinguish individual-level exposures and behaviors among cases and controls. In a
population defhed by low incorne and education levels, the relationship of these variables
to other pregnancy nsk factors seen in a more diverse population may not be apparent

(Wen et al., 1990). Stout (1996) notes, "Most observers today believe that poor socioeconomic conditions worsen the life chances and, by extension, the health status of
Canadian Aboriginal peoples. Not only is poverty correlated with poor nutrition, smoking
and other unhealthy practices..., but it also serves to undennine one's self-esteem and
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sense of self-worth~In this way, women may be more likely to engage in nsky behaviours

....Unfortunately, poverty is a condition which affects Aboriginal women
disproportionately" (p. 4)- The socioeconomic characteristics of Abonginal women in this
study were generally consistent with those reported in the Manitoba First Nations
Regional Health Survey (1 998), the First Nations and Inuit Regional Health Survey
(1999), and by Stout (1996) and Smyiie (2001a). The Manitoba First Nations Regional

Health Survey (1998) reported that 80% of First Nations people live in poverty (household
income <$25,000), while similady in this study 70% of the Aboriginal wornen who
responded to the question on incorne reported a family income of less than $20,000and

80.5% reported less than $30,000. This sample did better on some socioeconomic
indicatow. Only 19% of First Nations people reported having completed high school in
the Regional Health Survey (1998), whereas 39.1% of Aboriginal women participahg in
this sîudy had completed high school. However, these figures compare poorly to those of

non-Aboriginal women, among whom 15% had an annual family income less than

%20,000.00,
and an average of 13.9 years of education cornpared to only 11.1 years for
Aboriginal women. Thus Aboriginal race appears to be closely related to socioeconomic
status. However, race should not be considered a proxy for social class. Kogan has
argued against using race as a proxy for social class because mernbers of the same racial
group can have different pretenn birth rates in different geographic areas; there is a great
deal of heterogeneity within racial groups; and racial differences remain even after
controlling for social class (Kogan, 1995; Kogan & Alexander, 1998).
Materna1 education and marital status are other factors used to measure social class
(Kogan & Alexander, 1998). One of the interesthg findings of this study was that beuig

178

of single marital status or young materna1 age ( l e s than 19 years) were protective factors
for Aboriginal women, reducing the risk of preterm birth. This iinding is contrary to most

of the literature, which link low maternai age and single marital status to an increased risk
of preterm birth (refer to Appendix C). However, at least one other study found mothers
aged 12 to 17 years were at significantlylower risk of preterm birth and low buth weight

compared to mothers aged 18-25 years. This protective effect for teenage mothers
disappeared when Black women were excluded fkom the multivariate models, suggesting
that the effect of age was different among varyhg racial categones (Cervantes, Keith, &
Wyshak, 1999). The focus group participants offered some explanations for why young
age and single marital status might be protective factors for Aboriginal women. When

young women do not have a partner, they tend to get more support fkom other family
rnembers, particularly their mother and grandrnother. Being young and being a single
mother was viewed as more acceptable and not an issue in the Abonginal cornmunity,
and therefore not a cause of stress.

Given that single marital status and young age were protective factors for preterm
birth among Aboriginal women in this study, it is not surpnsing that these two factors
were not associated downstream with any of the other risk factors for Aboriginal women

(see Table 47). In addition, al1 of the Abonginai cases less than 19 years of age gained at
least 20 pounds during their pregnancy, while Aboriginal wcmen with a low weight gain
were more likely to be older and multipamus. These findings suggest that early
childbearing may be protective among young Abonginal women. A similar trend has
been found among Black women in the United States, where the ratio of low buth weight
infants among Blacks to those among Whites is smaller in the teen years than in the older
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age groups. 'The increasing incidence of low birth weight babies bom to mature Black
women has led public health educator Arline Geronimus to formulate a 'weathering
hypothesis'. The hypothesis proposes that the health of adult Black women who live in
poverty deteriorates drarnatically after adolescence. Geronimus contends that poverty has

an uicreasingly deleterious effect on Black women's health status as they age" (Roth,
Hendrickson, Schilling, & Stowell, 1998, p. 273). This occurs through biological and
sociocultural variables such as developrnent of chronic diseases, prolonged coping with
stressful circumstances, and exposure to higher levels of environmental contaminants in
low SES neighbourhoods (Roth et al., 1998). Perhaps a similar deterioration in health

occurs among Aboriginal women as they age. The Manitoba First Nations Regional

Health Survey (1998) noted that "a surprisingly high proportion of adults in the 25-44 age
group report poor health and chronic conditions" (p. 9). However, age greater than 35

years was not a risk factor for either racial group in this study. Further research is needed
to explore if the 'Weathering hypothesis" applies in a Canadian context.
Implications for ~ractice.Because socioeconomic status was not directiy linked to
preterm birth in this study, caution must be used in proposing implications for practice.

However, it appears that low SES may be a social cause of other behavioral and lifestyle
factors that may themselves be risk factors for pretm birth. A variety of strategies are
needed to lessen the impact of poverty and ensure adequate income for women of
childbearing age. Social policies on enhanced incorne security, child benefits, and
improved matemity and parentai leave have been suggested to prevent the financial
insecurity faced by many Canadian families (Chance & Walker, 1W8), and some of these
policies have been implernented in recent years. The Manitoba Government recentiy
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introduced a prenatal benefit program targeted to women with a net f d y inwme of less
than $32,000 (Manitoba Govenunent News Release, April 17,2001). In spite of universai
health care in this country, contiming stmcturai racism may create barriers to adequate

health care. The transf~of control for health care to Aboriginal peopla may help address
this problem. Health Gare professionals should recognize the need to support Aboriginal

communities in the process of self-determination (Smyiie, 2000).
Recommendations for fiiture research. There are individual as well as societal
differences among women that affect obstetric outcome (Petersen, 1999).
Epidemiologists are being encouraged to move beyond the study of proximate, individuailevel risk factors to application of a social-ecologic systems perspective, in order to

understand health differences between populations (McMichael, 1995; McMichael, 1999).
This requires using ecological or mdtilevel studies to look upstream for a fiiller account

of disease causation within a population context, in an attempt to understand the pathways
that explain within-population risks for preterm birth that Vary according to

socioeconomic differences (Kramer et al., 2000; McMichael, 1999). A "systems-based
approach envisions a causal web that extends inward, via multiple paths, from the
encircling reaIrns of the population's history, culture, and socioeconomic relations,

through residential conditions and subpopulation attitudes, to the h e r proximate factors
of individual behaviors and exposures and their biomedical manifestations. Causal
processes within this web are not necessarily linear and sequential, but may involve
interactions and feedbacks" (McMichael, 1999, p. 89 1).
The value of ecologicai studies has been demonstrated by at least tbree Canadian
studies. Wilkins et al. (1991) demonstrated that percentage of low incorne in the
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neighbourhood of residence was strongly related to mesures of uifavorable birth
outcornes, including preterm birth and low birth weight. An Ontario study showed
significant variation in pretenn birth rates among different regions, which was partiaily
explained by socioeconomic factors (Luginaah, Lee, Abemathy, Sheehan, & Webster,
1999). Mernbers of the Perinatal Project Team of the Manitoba Health Epidemiology

Unit (Heaman, Blanchard, Beaudoin, & Green, 2001) found that geographic regions in

Manitoba with the highest rates of preterm birth were those with the highest prevalence of
Iow average family income, percent of population aged 15-64 years unemployed, percent

reporting Aboriginal ethnic status, and percent of immigrants. Further studies using
neighbourhood level variables related to income,education, and unemployment are

needed to describe how the social environment has distinctive attniutes that influence the
risk of preterm birth (Rowley, 1998).
A Population Health Approach to Reduce Preterm Birth

A population health fiamework (refer to Figure 1) was used to guide this research.

Risk factors for pretexm birth from each of the five categories of detenninants of health
were studied: social and economic environment, physical environment, personal health

practices, individual capacity and coping skills, and health services. The results of this
study indicate that risk factors in the categories of personal healîh practices (smoking,

nutritional status), individual capacity and coping skiîis (stress, self esteem), and hedth
services (prenatal care) are arnong the most important modifiable risk factors for
Manitoba women. As mentioned previously, the social and economic environment may
operate "upstream" of these risk factors, although socioeconomic indicators such as

income and education were not directly associated with an increased risk of pretem birth

182
in this study. This is consistent with the framework for popdation healîh, which suggests
that determinants related to collective conditions (such as the social and economic

environment) enable or provide the basis for the individual factors and are therefore
depicted on a lower level of the pyramid (figure 1).
Pretexm birth prevention programs directeci toward women at high risk have been
ineffective in reduciog the preterm birth rate (Alexander, Weiss, Hulsey, & Papiernik,
1991; Hueston, Knox, Eilers, Pauwels, & Lonsdod, 1995; Moutquin, Milot-Roy, & Inon,
1996; Murphy, 1993). Various reasons have accounted for the ineffectiveness of these

programs. Risk assessrnent systems to screen for women at risk for pretenn birth have

low sensitivity and poor predictive power, with up to 60% of preterm births o c c h g in

women who w-erescored at low risk of preterm birth (Hobel, 1996). Therefore, even if the
interventions in prevention programs were effective, they would have little impact on the
rate of pretem birth in the whole population because most p r e t m births occur among

women without identifiable risk factors (Stewart, 1998b). The underlying premise of past
programs - that the rate of pretenn bïrth çould be reduced through early identification and

-

treatment of preterm labor was flawed because interventions to treat preterm labor have
limited efiectiveness (Goldenberg, 1998; Goldenberg & Rouse, 1998). Furthennore, a

large percentage of women deliver prematurely because of complications of pregnancy
which c a ~ obe
t prevented by education programs (Hueston et al., 1995).
Past efforts to prevent preterm birth have focused on institution-specific, hi&technology medical approaches instead of community-wide, population-based prevention
policies and initiatives (Alexander, 1998; Alexander et al., 1991). Current thinking is that
efforts to improve the health of al1 pregnant women will better infiuence pregnancy
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outcornes for the population as a whole (Moutquin, 1999; Steward & Nimrod, 1993).

Recommendations for action an-singfkom a Canadian Conseosus Conference on Preterm

Birth Prevention emphasized adopting a population heaith approach to prevent preterm
biah (Preterm Birth Prevention Consensus Conference, 1998). According to the Federal,
Provincial and Territorial Advisory Committee on Population Health (1994), "A

population health strategy focuses on factors that enhance the health and well-being of the
overall population....Population health wncems itself with the living and working
environments that affect people's health, the conditions that enable and support people in

making healthy choices, and the services that promote and maintain health" (p.9).
Consideration should be given to implementing population health strategies that address
the entire range of factors that influence preterm birth and are designeci to affect the entire

population of women of childbearing age, using the five categories of health determinants
as a fkamework for action (Heaman, Sprague, & Stewart, 2001). These strategies will
require intersectord collaboratim and involve actions targeted at the societal and

community, as well as the individual, level. Stout (1996) notes that a population health
approach is especially relevant to the promotion of health development among Canadian
Aboriginal women, because it closely parailels Abonginal health fiameworks, provides a
basis for addressing the risk factors and health determuiants as experienced by Abonginai
women, and promotes the sharing of responsibilities for improvement of weLi-being.
Strengths and Limitations of the Study
Strengths of the Study
This study has severai strengths. It is one of only a few studies to examine risk

factors for preterm birth among Canadian women, and more specifically, Manitoba
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women. Risk factors Vary among populations; in order to design programs and influence
public policy, it is important to know what nsk factors predominate in a particula.
population and the population attributable risk percent associated with those factors. This
study provides evidence that smoking pnor to pregnancy, inadequate prenatal care, and
low weight gain during pregnancy are important risk factors for pretenn birih among
Manitoba women, with PAR ranging fiom 15.9% to 24.5% for these factors. This also is
one of the first studies to compare risk factors among Abonginal and non-Aboriginal

wornen in Canada, and differences in risk factors have been identified. in addition, this
study provides a pronle of characteristics among Aboriginal and non-Aboriginal pregnant

women in Manitoba, such as abuse rates, which have not previously been known. The
use of in-person interviewing allowed more in-depth data to be collecteci on certain risk
factors than could be obtained through database research (e.g., abuse, smoking, stress).
Limitations of the studv

The sample size was estimated to have an 80% power of deteding an odds ratio of
1.6. However, the sample size may have had lirnited statistical power to detect some nsk

factors, patticularly when stratified by race or when the nsk factor had an odds ratio of
less than 1.6. Therefore type II error could have accounted for the failure to observe some

nsk factor associations (such as smoking during pregnancy). Limited sample size also
may have an impact on the ability to detect important differences or interactions between

Aboriginal and non-Aboriginal women. The study was hospital-based, not population-

based, and therefore caution needs to be used in generalizing the results to al1 women in
Manitoba as the participants may not be representative of the population as a whole. In
addition, case-control studies are susceptible to various foms of bias, apeciaiiy selection
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bias and misclassification (Austinet al., 1994; Lilideld & Stolley, 1994). These biases
can detract fkom the internal validity of the study (Rothman & Greenland, 1998).

Selection Bias. Selection biases are distortions that result nom procedures used to
select subjects and fiom factors that influence study participation (Rothman & Greenland,
1998, p. 1 1 9). The cases and controls consisteci of pregnant women delivering at the same
two hospitals during the same time fiame, thus being women ofreproductive age residùig

in the same province with universal access to prenatal care. Cases and controls should

therefore have been similar with respect to factors that might affect both the development
of disease and the opportunity for past exposure (Schlesselman, 1982). Establishing

precisely and in advance the method and criteria by which cases and controls were

identifieci and selected also helped reduce selection b i s . However, differential referral
patterns may have been a source of potential b i s , because women with pretemn labor

were more likely to be r e f d fiom throughout the province to one of the two tertiary
care hospitals for delivery, whereas women delivering at term were more likely to deliver
in their originally planneci location.

Low participation rates may create selection bias if participation rates Vary for
cases and controls and if participants and nonparticipants have a different exposure

distribution (Austin et al., 1994). However, Schlesselman (1 982) notes that different
rates of nonresponse between cases and controls does not in itself iotroduce b i s ; bias only
results if exposed cases are more or less likely to participate than exposed controls. The
overall participation rate in the study was reasonably high (78%), although controls had a
lower participation rate than cases, which is a cornmon problem in many case-control
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studies. Unfortunately, there was no meaus of detemiining if the exposure rates of
participants and non-participants differed.
Interviewer Bias. Interviewer bias was miaimized by use of a highly structurd
questionnaire accompanied by thorough training of inteviewers who had extensive
were not
obstetrical nursing experience (Austin et al., 1994). However, the intmervlewers

blinded to the classification of the respondent as a case or control, and the possibility
exists that the interviewers may have probed cases more intensely for histories of
eriposure than controls.

Misclassification. Misclassification of either the exposure status or the presence or

absence of disease can affect the estimate of relative risk (Lilideld & Stolley, 1994).
Use of the same interview guide and health record data collection fom helped ensure that
procedures used to obtain information about expomes were as sïmilar as possible for
cases and controls (Heunekens & Buring, 1987). The case-control design necessitated
retrospective collection of exposure data for several risk factors, which may have led to
inaccuracy in reporting exposures. Case-control studies are also prone to uiformation bias
due to differential recall or differential reporting of exposure information.

Avoidance of misclassification of disease is dependent on accurate measurement
of the gestational age of the pregnancy at time of delivery, with preterm birth being

defined as a gestation of less than 37 completed weeks' gestation. The only pregnancies
in which gestational age is truly accurate are those in which time of conception is known.

When the date of conception is not known, as is usually the case, the date of the begùining
of the last rnenstrual period andfor early ultrasound are used to date the pregnancy (Allen,
Amiel-Tison, & Alexander, 1998). The interviewers were W e d to review the health
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record to obtain the most accurate recording of gestational age possible. Gestational age
was based on m e n s t d dates if it differed by less than 2 weeks fiom that detennined by

an ultrasound performed before the third trimester, otherwise, it was based on the
ultrasound estimate (adapted nom Berkowitz & Lapinski, 1998).

Recommendations for Future Research
In addition to the specific recommendations discussed for each risk factor, the

following geaeral recommendations for fùture research are put forth:
This casesontrol study should be replicated using a larger sample to increase the
power to detect significant odds ratios. Since it took 14 months to accrue 226
cases for this study, a collaborative multi-site study using several Canadian
provinces and territories would be advisable to obtain a large sample in a timely

manner. This would also increase the ability to generdize the results to Canadian
women, not just Manitoba women. A larger study would enhance identification of

risk factors for both moderate (33-36 weelcs gestation) and very & 32 weeks
gestation) preterm births. As very pretem births are a more important contributor
to neonatal morbidity and mortality, to econornic burden on the health care system,

and to emotional and financial burden for families, increasing our knowledge of
potentially modifiable nsk factors for this group would be beneficial. Because
Aboriginal women are not a homogeneous group, it would be advisable to obtain a
sufficient sample size to study differences in nsk factors for pretem birth among
Fust Nations, Metis, and huit women.
A large prospective cohort study of pregnant women is also recornmended, since

prospective collection of data related to nsk factors for pretem birth is preferable.
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In particular, data should be collected at approximately 3 t h e perïoâs during the

pregnancy on psychosocial variables such as stress and physiological mesures
such as CRH. Although a large prospective multisite study has been conducted in
the United States by the National Institute of Child Health and Human

Development Matemal-Fetal Medicine Units Network (Mercer et al., l996), there
is a need to collect data specific to Canada.
Secondary analysis of this data set should be conducted to study differences in nsk

factors for preterm birth and low birth weight arnong Manitoba women. Further
study of the role of a previous preterm birth as a strong nsk factor for subsequent
preterm birth is wananted. For exarnple, a cornparison of cases who haà a
previous pretenn biah with those who did not on all the 0 t h known risk factors
could be conducted-

In a secondary analysis of this data set, structural equation modeling (SEM)could
be conducted to study the relationships between various risk factors and preterm
birth. SEM techniques permit testing of hypotheses and making causal inferences

about the effects of certain variables on other variables using correlation data

rather than experimentally manipulated data. SEM consists of several causai
statements that hypothesize causal relationships between several variables to

explain a phenomenon. The causal statements in SEM must meet conditions of
causation and be supporteci by adequate theory. The overall fit of the mode1 can
be tested by several alterative statistics (Munro & Page, 1993).
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Sumrnary and Conclusion
The rate of preterm birth has been increasing in Manitoba over the past decade.
These increases in preterm birth rates are conceming because preterm births account for a
high percentage of neonatal and infant morbidity and mortality, aod the social, economic,

and emotional burden of caring for these premature babies is immense. Much is stîll
unknown with regard to the etiology of pretenn birth. This case-control study has
identified some modifiable nsk factors which distinguish women with preterm birth fiom
those without, and contributeci to our understanding of the differences in nsk factors

among Aboriginal and non-Aborigind women in Manitoba. These modifiable nsk factors
can now be targeted by population health strategies and public health interventions, with
the goal of decreasing the overall rate of pretenn birth in Manitoba and reducing the
disparity in preten birth rates among Abonginal and non-Abonginal women. In
particular, reducing smoking and promoting good nutritional status among women of

childbearing age, and increasing timely access to high quality prenatal care for pregnant

women are strategies that hold promise. Several implications for practice and areas for
M e r research have been identified.
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APPENDICES
APPENDlX A
Determinants of Health
Determinant of Health
Income and Social
Status

Social Support
Networks

Education

1

Unemployment and
Working Conditions
Social Environments

Physical Environment

1

1
Personal Health
Practices and Coping
Skills
Healthy Child
Development

Description
This is the suigle most important deteminant of health.
Health status improves at each step up the inwme and
social hierarchy. Higher income levels affect living
conditions such as safe housing and the ability to buy
sufficient gmd food,
Support ftom families, fiends and communities is
associated with better health. The health effect of the
support of family and fnends who provide a d g and
supportive relationship may be as important as risk factors
such as smoking, physicai activity, obesity, and high blood
pressure.
He& status improves with level of education. Education
increases opportunities for income and job security and
gives people a sense of control over their lives - key factors
which influence health.
Unemployment, under-employment and stressful work are
associated with poorer health. Those with more control
over their work and fewer stress-related demands on the job
are healtbier.
The values and rules of a society affect the health and wellbeing of individuals and populaiions. Social stabiiity,
recognition of diversity, safety, gwd relationships and
cohesive communities provide a supportive society which
reduces or removes many risks to good health.
Physical factors in the natural environment (e.g., air, water
quality) are key influences on health. Factors the
human-built environment such as housing, workplace
safety, community and road design are also important
influences.
Social environments that enable and support healthy
choices and lifestyles, as well as people's knowledge,
behaviours, and coping skills for dealing with life in
healthy ways, are key influences on health.
The effect of prenatal and early chiidhood experiences on
subsequent health, well-being, cuping skills, and
cornpetence is very powerfùl. For example, a low weight at
birth links with health and social problems throughout a
person's life.

1

Culture

Health services
Gender

Biology and Genetic
Endowment
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Culture and ethnicity corne nom both personal 'nistory and
wider situational, social, political, geographic, and
economic factors, MuIticultural health issues demonstrate
how necessary it is to consider the inter-relationships of
physical, mental, spiritual, social, and economic weii-being
together.
Health senices, particularly those which maintain and
promote health, prevent disease and restore health,
contn'bute to population health.
Gender refers to the many different roles, personality traits,
attitudes, behaviours, values, relative powers and
influences which society assigns to the two sexes. Each
gender has specific health issues or may be affected in
different ways by the same issues.
The basic biology and organic rnake-up of the human body
are fùndamental detenninants of health. Inherited
predispositions idluence the ways individuals are affecteci
by particular diseases or health problems.

Note: Excerpted firom: Health Promotion and Programs Branch. (1998). A Pooulation
Health Agxoach: Definitions and Guidin Princi~les.A Document in Proaess (pp. 67). Ottawa: Heaith Canada.

Factors assessed for their causal e&t

on gestational duration in deveioped countnes

Assessrnent

Factor

Causal effect ruled out with
high probability

Wmt sex

Causal effect unlikely, but
evidence insufficient to rule out

Causal effect uncertain, but
importance unlikely owing to small
effect magnitude or low prevdence

Causal effect well established
and important, but unmodifiable

Materna1 height
Paternal height & v
Parity
Iron and anaemia
Caffeinekoffee COI
Racidethniç origin
Matemal hemodynamics
Marital status
Sexual activity
Prior stillbirth or neonatal death
Pnor infertility
Gestational weight gain
Calonc intake
Protein status/intake
Folic acid and Vitamin B 12
zinc & copper
Calcium, phosphorus, and vitamui D
Malaria
Urinary tract infection
Alcohol consumption
Narcocic addiction
First antenatal Gare visit
Nwnber of antenatal care visits
Birth or pregnancy interval
Pnor induced abortion
Vitamin B6
Other vitamins & trace elements

Prior history of prematurity
Prior spontaneous abortion

Causai effect well established
and important, but modifiable
oniy over long term

Causal effect well established,
important, and modifiable over
short tenn

Causal effect uncertain, but
potentially important and modifiable

(Adapted fiorn Kramer, 1987)

Socioeconomic conditions

Pre-preguancy weight
Very young materna1 age
Matemal education
In utero exposure to DES
Cigarette smoking
Stress and anxiety
Matemal work
General morbidity, episodic illness
Genital tract infection
Environmental toxins
Quality of antenatal care

APPENDLX C
Summary of studies on rïsk factors for pretenn birth

Design & Sarnple
Size

Risk factors related to preterm bittb

Krarner et al( 1992)

Cohort Study,
n=13,102 women
who delivered in
Montreal, Canada
between 1980 &
1989

-matemal short stature
-noncompletion of high school
-unmarri& status
-smoking
-diabetes
-UT1 within 2 weeks of delivery
-prepregnancy hypertension
-severe PIH
-previous history of preterm delivery, LBW
or neonatal death

Parker et al.
(1994)

Reanalysis of data
fiom 1988 National
Matecnity and
Infant Health

-black women with incorne poverty, c l 3
years education
-black and white women with operator,
fabricator or laborer occupations

Survey (US.);

n=9953 births
Meis et al.
(1 995)

~

Andysis of
database of births in
Cardiff, Wales;
n=26,205 births

-young maternai age (<20 years)
-1ow matemal weight
-tow or high parity
-previous abortion
-smoking

Estimated effect of
23 factors on
prevaience of
preterm labor;
n=9,940 babies in
Boston

-materna1 education (<grade 12)
-young matemal age (<16 years)
-1ow prepregnancy weight (<1O0 pounds)
-1ow weekly weight gain
-nulliparity
-previous preterm birth
-history of 2 or more induced abortions,
spontaneous abortions, or stillbirths
outerine exposure to DES
-incompetent cervix
outerine auomaly
-pyelonephntis
-male f e u
-nulliparity
-black race

tLang et al.

-

Cohort study;
analyzed data ftom
a large multicenter

RCT (RADIUS
triai) k the u.s.;
n=14,948 low risk
singleton
preepancies

-pnor LBW baby
-cigarette smoking
-hi& semm alpha fetoprotein

Prospective study of
1513 pregnant
women in London,
England

-1ower social class
-1ess education
-single marital status
-1ow income
-help from professional agencies
- M e contact with neighbours
-trouble with nerves and depression

1 Adams et al.

Retrospective chart
review; n= 1825
pregnant women
delivered at U.S .
army medicai
centers; used
proportional
hazards analysis

-history of preterrn delivery
-maternai race (black)
-alcohol use (materna1 druiking)
-sexually transmitted disease during
PrePanCY
-maternai height ( ~ 6 inches)
2
-body mass index
-initiation of prenatal care afier fint trimester

Stewart et al.
( 1994)

Cross-sectional
study. N=7,940
pregnant women in
Ottawa

Haas et al.
(1991)

Case control study;
n=140 cases and
280 control in
Boston, MA

Pickett et al.
(2000)

Anaiysis of UCSF
Perinatal Database;
n=7723 deliveries
between 1980 &
1990; n=4l7
spontaneous PTBs
Cohort study;
n=922 women
receiving prenatal
care in Baltimore

-pnmiparity
opesence of a serious heaith problem
-hi& perceived stress during pregnancy
-previous preterrn bkth
-smokingafter month 4
-short matemal height
-previous abortion
-history of prior preterrn birth
-smoking during pregnancy
-prepregnancy weight <6 1-5 kg
-history of maternai DES exposure
-history of pnor induced abortion
-Black race

Orr et al.
(2000)

-

-

-intendedness of pregnancy
-alcohol use
-dmg use
-bleeding during pregnancy

City during 19941995

Foix-L'Helias
&

Blondel
(2000)

National
representative
sample of births in
France for 1995;
n=12,869 infants;
data collected fkom
hospital records

-hospitalization during pregnancy
-poor weight gain <2 1 lbs
-preeclampsia
-previous poor pregnancy outcome
-smoking
-materna1 age 3 35
-primiparous
-previous induced abortion
-previous adverse pregnancy outcome

Estimation of Sample Size and Sampling Plan
Note: Thefollowing excerptfiom my dissertationproposa1 (submitted on May 20, 1999
to my dissertation cornmittee) outlines the sanrplingplan and estimates the required

sample site for the srudy:

The number of eligible cases anticipated at the two institutions in one year was
taken into consideration prior to determining sample size. In 1996, there were 1S,22 1
live births in Manitoba, of which 1,037 (6.8%) were preterm ( a 7 weeks gestation). Of
these live births, 7,173 were delivered at St. Boniface General Hospital and Health
Sciences Center combined, of which 743 (10.4%) were preterm. Thus the majority of
preterm births in the province (743 of 1,037 births, or 72%) occurred at the two tertiary
care hospitals in Winnipeg. One hundred twelve of these 743 preterm births (15.1%)
were to Aboriginal women with treaty sbtus (Ekrsonal communication, J. Blanchard,
December 1997). Refer to Table 2. It should be noted that this approach provides an
underestimate of Aboriginal women by approximately one half, since treaty statu is not
recorded for about 30% of Aboriginal women in the perinatal database at Manitoba
Health, and non-status Aboriginal women cannot be identified (Petsonal çommunication,
J. Blanchard, August 1998). Therefore it was anticipated that up to half as many more
Aboriginal women would be available, yielding a potential sample of 168 Aboriginal
women with preterm births in one year.
Table 2.
Preterm Births at St. Boniface General Hospital and Health Sciences Centre, 1992 to
1996

The percentage of preterm births identified as indicated preterm buths exhibits a
wide variation in published studies, ranging fiom 16.9% to 37.1% (Meis, 1998). If we
estimate that approximately 25% of all preterm births are due to adverse materna1 or fetal
diagnoses that warrant induction of labor or elective cesarean section for early delivery,
then 75% of the preterm births at St. Boniface General Hospital and Health Sciences
Center would occur spontaneously afier preterm labor or prernature rupture of
membranes. This yields a potential number of cases of approximately 557 women in one
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year, of whom about 126 would be Abonginal women. I f a response rate of 70% is
obfained, the nurnber of potential cases will drop to approximately 389 women, of whom
about 88 would be Aboriginal women. A fairly low response rate for cases was
estimated because women who have delivered a prernature infant receiving care in the
Special Care Nursery may be experïencing high levels of stress and may not be willing to
participate in the study when approached in the immediate postpartum period.
The average exposure rate among controls for some of the key risk factors also
needed to be estimated prior to calculating sample size. Exposure among controls was
estimated at 25% baseci on other studies showing smoking rates of 26.6 to 28.8% among
pregnant women in Manitoba (Gupton & Hague, 1997; Mustard & Roos, 1994), low
prepregnancy BMI arnong 28.6% of white women and 20.1% of black women (Hickey et
al., L997), inadequate weight gain in the third trimester among 23.9% of women (SiegaRiz et al., 1W6), and inadequate prenatal care among 25% of Winnipeg women (Mustard
& Roos, 1994), while violence during pregnancy occurç in 14 to 16% of women
(McFarlane et al., 1996; Parker et al., 1994).
Sample size was estimated using Epi Mo, Version 6.04, based on the following
parameters: one-sided alpha of 5%, power of 80%, minimum detectable odds ratio of 1.6,
exposure among controls of 25%, and a ratio of controls per case of 2: 1. When the
number of subjects in the case group is lirnited, as in this study, an increase in the number
of subjects in the control group will increase the study's power. Increases in the ratio of
controls to cases lead to gains in power until a ratio of 4 to 1 is reached; after that point,
gains in power usually becorne too s m d to be worthwhile (Lasky & Stolley, 1994, p.13).
The various ratios (ie. 1:1,2: 1,3:1,4: 1) were compared, with a ratio of 2 controls to
every case yielding the best gain in power for this study. The estimated sample size
consisted of 220 cases and 440 controls, for a total sample of 660 women. Using power
calculation, a reduction in the minimum detectable odds ratio to 1.5 would decrease the
power of this sampie to 73%.
Consideration was given to the need for matching. Matching refers to the
selection of a reference series - unexposecl subjects in a cohort study or controls in a
case-control study that is identical, or nearly so, to the index series with respect to the
distribution of one or more potentially confounding factors ( R o h a n & Greenland,
1998, p. 147). Matching is a useful means for improving study efficiency, but can also
introduce a selection bias that must be accounted for in the anaiysis by control of the
matching factors. Another drawback of matching is that it is no longer possible to
estimate the effect of the matched factor on the risk of disease (Rothman & Greenland,
1998). As Schlesselman notes, uniess one has very good reason to match, one is
undoubtedly better off avoiding the inclination (p. 122). Therefore, alternatives to
matching will be used, including stratified sampling to avoid large case-control
imbalances on potential confounding variables, and the use of post-stratification and
regression analysis to control for confounding in the analysis of data (Schlesselman,
1982).
Stratified sarnpling by race will be employed to obtain predetermined nimibers in
subgroups of Abonginal and non-Aboriginal women among both cases and controls.
Stratified sampling involves the formation of subgroups by partitioning the ranges of
specified variables and sampling a predetermined number of cases and a predetennined

-
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nurnber of controls within cells cfeated by the multiple cross-classifkation. Controls are
usually sampled so that every subgroup has the same ratio of cases to controls, such as
1:1 or 1:2 ratio (Schlesseiman, L 982, p. 113). The prespecified distribution of subjects
across racial strata will be as depicted in Table 3.
Table 3.
Targeted Nunber of Cases and Controls in Each Subgroup

The power of the study for the Aboriginal subgroup of subjects was calculated,
based on 90 cases and 180 controls, with a one-sided alpha of 5% and an exposure rate
among the controls of 30%. This yields an 83% power ofdetecting a minimum
detectable odds ratio of 2.0. It is anticipated that exposure rates will be higher among the
Aboriginal women for some of the risk factors. For example, just under one-third
(28.8%) of Manitoba women smoke during their pregnancies, but rates Vary widely
among regions, with the highest o c c m h g in Burntwood (59.499, which has a high
proportion of Aboriginal residents (Gupton & Hague, 1997).
Al1 eligible cases delivering at either St. Boniface General Hospital or Health
Sciences Center during the data collection tirne hime will be approached to participate in
the study. Once the target number of non-Aboriginal subjects (n=130) is reached, al1
cases of preterm birth will continue to be screened but data wïll only be collected from
eligible Aboriginal subjects until that target is reached (n=90). Systematic sampling will
be used to obtain the controls; of aU eligible controls, every 3rd woman at each hospital
will be approached to participate in the study. Once the target number of non-Aboriginal
subjects (n=260)is reached, every 3rd eligible woman will continue to be screened but
data will only be collected £tom eligible Aboriginal subjects until that target is reached
(n=180). The Labor and Delivery unit logbooks (in which each delivery is recorded
chronologically) will be used to identify eligible cases and controls, and wiii serve as a
sampling fiame for controls. Fink (1995) notes that "systematic sampling should not be
used if repetition is a natural component of the sampling fiame" @. 14). Althougb tbere
are repetitions in tenn births associated with inductions (women tend to deliver in the
evening since inductions are started in the mornings) and elective cesarean births (only
scheduled on weekdays), these are exclusion criteria for the control group and therefore
should not affect the wntrol group. No other inherently recurring order is anticipated for
potential subjects who rneet the inclusion criteria for the control group; controls should
therefore have an qua1 chance of selection. A random start is needed to systematically
sample fiom the sampling frame (Fink, 1995), and a die will be tossed to determine what
narne on the list would be selected first, based on deliveries recotded in the logbook on
the first day of data collection.
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reviewed the protocol titled "Risk Facton for Spontaneous Preterm Birth Among Aboriginal and
Non-Abonginai Women in Manitoba", Ref # RRC/99/0044.
The Committcc made the following recommendation:
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That the researcher's response submitted to the UofM Faculty of Nuning Ethics Cornmittee
be fonvarded to the Committee aiong with finai Uohl approval

The Cornmittee approved the study with the above proviso and may now be implemented.
Please note the following:
i)

That if retrospective patient chart review is required, there wiii be a f5.00 charge by Health
Records for each medical record pulied. If the patient chart is offsite, an additional $2.60
will be applied.

Please be advised that copies of the protocois which have been approved must be retained by the
physician doing the protocol for at least two years after the study is completed. The protocol must
be kept for a longer term if it is anticipated that there will be a long-tenn effect

cc:
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Drs. J. Blanchard & M. Moffatt Co-invcstigators
Dr. L.Grant, Clinicai Director, Women's Health Program
Ms. K Neufeld, Director, Quaîity & Standards and CNO
Dr. 1. Ripstein, President of the Medical Staff
Ms.H. Milan, Head, Phannacy Department
Ms. D. Halhead, Finance Department

invitation to Participate
You are invited to take part in a stuày to identi@ the nsk factors for pretemi birth in
Manitoba women, and to compare risk factors arnong Aboriginal and non-Aboriginal
women. Women who have had a premature baby at S t Boniface General Hospital or
Health Sciences Centre, or whose baby has been transfered to these hospitals after birth,
and a cornparison group of women who delivered their baby at full term, are being
approached to participate in the study. Information gained fiom this study d l provide a
better understanding of what factors may place women at greater risk of having a
premature baby, and the differences in risk factors among various groups of women.
Yow assistance wiU be greatly appreciated.
If you agree to participate in this study, it will involve participating in an interview that
will ask you a series of questions regarding nsk factors for preterm bùth that you many
have experienced during your pregnancy. You will be asked about lifestyle factors, as
well as yow obstetric history and basic demographic data. The interview will take about
30 minutes of your t h e . Your hospital chart will also be reviewed to collect information
such as your prenatal care, lab test results, how your labour went, and your baby's
birthweight. Although there will be no immediate benefits to participants, the study may
produce valuable information about factors related to preterm birth. There are no known
negative consequences to study participants, although a discussion of risk factors may be
upsetting for some women who bave delivered a premature baby.

Al1 information gathered in the course of the study will be kept completely confidentid,
and at no tirne will your identity be reveaited. Because of the personai nature of some of
the questions, your name will not appear on the forms. Only the study investigator and
her faculty advisor, the research assistant, the data entry clerk, and a statistician will have
access to the data. Al1 data will be stored in a locked filing cabinet and destroyed when
the study is completed. The results will be based on group data, not individual responses.
No one will know how you, as an individual, answered the questions. The results of the
study, presented as group data, may be published in a journal article. A summary of the
study fmdings will be made available to those who would like them. This project has
been approved by the Faculty of Nursing Ethical Review Committee at the University of
Manitoba.
Participation in this study is entirely voluntary. You are fiee to refuse to answer any of
the questions you are asked in the interview. You are also fke to withdraw fiom the
study at any t h e , without affecting the care you receive. If you have any questions that
you would like answered about the study, you may cal1 Maureen Heaman, PhD Student,
(Phone 474-6222) or Annette Gupton, Associate Professor, Faculty of Nursing,
University of Manitoba (Phone 474-7 135). Thanlc you for taking the tirne to read this
explanation about the study.
Maureen Heaman, RN, MN

Annette Gupton, RN, PhD

24 1

PhD Student, InterdisciplinaryProgram
University of Manitoba

Associate Professor, Faculty of
Nursing
University of Manitoba

Appendix G (continued)
Consent Form
Risk Factors for Spontaneous Preterm Birth
Among Manitoba Women
,agree to participate in a study of
rïsk factors for preterm birth among Abonginal and non-Aboriginal women in Manitoba.
1,

1 have read the attached information sheet on this study. I understand that 1am being
asked to participate in an interview and agree to have my medical chart reviewed. The
intemiew will take about 30 minutes of my tirne- 1 understand that if 1agree to participate
in this study, any uifomation provided by me will be kept in strict confidence, and that
results of the study will be presented as group data. I understand that my participation in
this study is entireiy voluntary. 1am fiee to refuse to answer any questions 1consider too
personal or objectionable. 1also understand that 1 may withdraw my participation at any
tirne, without affecting my care.

1 am aware that Maureen Heaman, her advisor Dr. Annette Gupton, a research assistant, a
data entry clerk, and a statistician will have access to my questio~~naires,
but no others
will have access to the individual surveys. 1 am also aware my name will not be placed
on the data foms. Health records that contain my identity will be treated as confidentid
in accordance with the Personal Health Monnation Act of Manitoba, and oniy used for
research purposes.

This research has been approved by the Faculty of Nursing Ethical Review Cornmittee. 1
understand that 1 may contact either Maureen Heaman, PhD Student (Ph. 474-6222) or
Dr. Annette Gupton, Associate Professor, Faculty of Nwsing (Ph. 474-7 135), at any t h e
if 1have concerns, questions, or need additional information.

Date

Signature of Study Participant

Date

Signaîure of Research Assistant

Participant Copy

Appendix G (continued)

Consent Form
Risk Factors for Spont.neous Regerm Birth
Among Manitoba Women
1,

,agree to participate in a study of nsk

factors for preterm birth among Aboriginal and non-Aboriginal women in Manitoba.
1 have read the attacheci information sheet on this study. 1understand that 1 am being
asked to participate in an interview and agree to have my medical chart reviewed. The
interview will take about 30 minutes of my tirne. 1understand that if 1agree to participate
in this study, any information provided by me will be kept in strict confidence, and that
results of the study will be presented as group data. 1 understand that my participation in
this study is entirely voluntary. 1am fke to refuse to answer any questions 1 consider too
personal or objectionable. 1also understand that 1 may withdraw rny participation at any
t h e , without affecthg my care.
1 am aware that Maureen Heaman, her advisor Dr. Annette Gupton, a research assistant, a
data entry clerk, and a statistician will have access to my questionnaires, but no others
will have access to the individual surveys. 1am also aware my name will not be placed
on the data fonns. Health records that contain my identity will be treated as confidentid
in accordance with the Personal Heaith Information Act of Manitoba, and oniy used for
research purposes.

This research has been approved by the Faculty of Nursing Ethicai Revïew Cornmittee. 1
understand that 1 may contact either Maureen Heaman, PhD Student (Ph. 474-6222) or
Dr. Annette Gupton, Associate Professor, Faculty of Nursing (Ph. 474-7 135), at any time
if 1have concerns, questions, or need additional information.

-

Date

Signature of Study Participant

Date

Signature of Research Assistant

Researcher Copy

APPENDIX H
Subject Recniitment

Cumulative Totals
Date

NonAbonginai
Controls

Abriginai
Controls

Ott- 12-28, 1999

29

7

Oct- 29-Nov. 17

66

Nov. 18-Dec. 1

NonAboriginal

Aboriginal
Cases

Cumdauv
e Total

12

2

50

18

23

4

111

94

30

28

1O

162

Dec. 2, 1999-Jan- 12,
2000

157

48

55

17

277

Jan. 13- Jan-26,2000

186

57

63

18

324

J ~ L 27
L - Feb. 15,2000

2 12

68

70

23

373

Feb. 16-Mar 14,2000

254

87

84

32

457

Mar, 14-Mar. 22,2000

282

104

93

39

518

Mar. 23 - Apr. 5,2000

-

114

98

39

533

Apr. 6 - Apr. 19,2000

-

126

107

43

558

Apr. 20-May 3,2000

-

140

114

47

583

149

124

52

May 18-May 3 1,2000

-

157

129

55

623

June 1 - 14,2000

-

166

144

55

647

June 15- June 28,2000

-

175

-

60

66 1

176*

-

68

670

-

-

-

82**

684

May 4-May1 7,2000

1
1

Juue 29 - Aug. 9,2000
Aug. IO - Dec. 3 1,
2000

Cases

1

607

*Note: Recmitment ended when the target number of 180 Aboriginal controk had b 6
obtained, but 4 of these subjects were subsequently re-classified into other groups (due to
errors in coding gestation or race), reducing the total number of Abonginal controls to
176.
**Note: Because of the slow accruai of Abonginal cases, the decision was made to stop
subject recruitment as of December 31 , 2 0 0 , even though the target of 90 cases had not
been achieved.

APPENDIX 1
Survey Questionarire

RISK FACTORS FOR PRETERM BIRTH
Subject ID No.:
Group:
Preterm (Case) ....................
.
........................... 1
Tenn (Control) ................................................. O
Ethnic Background:
Aboriginal.. .......................................... 1
Non-Aboriginal. ..................................... O

interviewer Initiaîs:
Date of interview:

/

/

Day Month Year
Place of interview:
Hospital............................................................ 1
Home....................,
.
...................................... 2
m e r (specify
)-............. 3
Place of delivery
St. Boniface Generd Hospital.,.................. 1
Health Sciences Centre-......................... ..2
other (specifjr L
.......
.
-3
Start time of interview:
hours (24 h o u clock)

I'd iike to begin the interview by asking you some questions about your delivery.
What was the date of your deiivery?

What was your expected date of delivery, or your due date?

Did you plan to deliver your baby at this hospital?

Yes-,............................. 1
No. ...............................O
ifno, where did you originaiiy plan to deliver your baby?
Why did your intendeci place of delivery change?

How maay times throughout your life have you been pregnant? This would uiclude any
pregnancies which did not go full term.
times

DK.....................................................98

m...........................................
.
.......99

(udaptedji-orn Ottcnva Carleton Health Department and Regional Pennatal
Program Questionnaire)

How many babies have you had?
babies
DK.....................................................
98
NR.................
.., ........................... 99
(adaptedfiorn Ottawa Carleton Health Department and Regional Perinatal
Program Questionnaire)
Have any of your pregnancies been multiple births (e.g. Twins or triplets)?
Yes.................................................... 1
No..................
.
.
.
......................... O

DK.................... ............................... 8
NR....................................................-9

(adaptedfrom Ottawa Carleton Health Department and Regional Perinatal
Program Questionnaire)
Have you ever had a miscarriage, ectopic pregnancy, abortion, or a stillbirth? If so, how
many times?
Miscarriage:
No, none................................ O
Yes, one................................. 1
Yes, two............................
2
Yes, three or more.................. 3
NA.......................................
-7
DK..........................................8
NR.. ........................................9
Ectopic pregnancy:
No, none................................0
Yes, one............................... L
Yes, two.................................2
Yes, three or more..................3
NA......................................... -7

DK..........................................8

Abortion:

No. none.................................O

Yes, one..................................1
Yes, two.................................. 2
Yes, three or more................ ..3
NA. ......................................... 7
DK-........................................ -8
NR ..........................................9
StiUbirth:
No, none................................ -0
Yes. one.................................. 1
Yes. two.................................. 2
Yes, three or more.................. 3
NA.. .......................... .
.
..........7
D L .....................................
.8
NR......................................... -9
(adaptedfi-omOttawa Carleton Health Department and Regional
Perinatal Program Questionnaire)

Have you ever had a (previous) premature dehvery?
No. none........
O
Yes. one................................ 1
Yes, two................................2
Yes, three or more............... -3
NA ........................................ 7
DK ....................................... 8
NR.. ................
.............-9
(adaptedfi-omOttawa Carleton HeaM Department and Regional
Penhatal Program Questionnaire)

.
.
.

Now I'd like to ask about any chronic health problems you may have had before you
became pregnant. Do you have any of the following chronic health problems?
Diabetes:
Yes...................................... 1
................ O
No.................. .
.
DK..........................
.
..........8

NR.......................................9

High blood pressure:
Yes....................................

No...................................

1
..O

DK. ......................................8

NR ......................................-9
Heart disease
..............1
Yes..................
.
.

No....................................... O

DK...................................... -8

No.......................................O
DEL. ..................................... 8

NIL ......................................9

Sexually transmitted disease (specify: eg. chlamydia, gonorrhea, herpes,
syphilis
1:
Yes......................................1
No .......................................O

DK...........................-...........
8

NR....................................... 9
Surgery on your abdomen:
Yes......................................1
No ....................................... O
DK.......................................8
NR ................................ 9
Other problems during your pregnancy
(specis.

1:

Yes......................................1
No....................................... O
DK......................................8
NR....................................... 9
(adaptedfrom Ottawa Carleton Health Deportment and Regional
Perinatal Program Questionnaire)
1 1.

The next question is about the times you may have had to stay in the hospital while you
were pregnant. Not counting the time you came to the hospital to have your baby, how
many other times during your pregnancy did you go into a hospital and stay at least one
night?
times

DK..............98

NR. ............ .99
12.

The next questions are about the prenataf care you got during your pregnancy. How
many weeks or months pregnant were you when you tiad your fust visit for prenatal care?
Don't count a visit that was only for a pregnancy test.
weeks or
months
DK...................................-98
NR. .................................. -99

13.

About how many visits for prenatal care did you have during your pregnancy? If you
don't know how many, please give me your best guess.
visits
DK.................. .
.
.......98
NR........................... ..99
(Ask term mothers only.) H o w m a .visits for prenatal care did you have between 36
weeks and your delivery date?
-visits
DK.. .......................... .8

14.

NR............................ -9

Did your membranes break (fluid leak) before you went into labour?
Yes.- ..................
1
No.. ...............
DK.. .................................... -8
m...-............,
.
.
.
........*-.-9
How far dong were you in your pregnancy?

--w=ks
(adaptedfiom Ottawa Carleton Health Department and Regional Perinatal
Program Questionnaire)

Now I'd like to ask you several questions about yourseif.
What is your age (in years)?
How tau are you without your shoes on?

-/- Offeet inches
cms.
(adaptedfrom General Social Survey, Statfitics Cana&, 1991)
How much did you weigh before getting pregnant?
or pounds
kgs.
(adaptedfiorn General Social Survey, Staristics Canada, 1991)

What is your current living arrangement?
Now married and living with spouse.....................1
Common-law relationship or live-in partner.........2
Single - never married........................................... 3
Divorced .............................................................. .4
Separated............................................................. 5
Widowed............................................................... 6
NR .....................
.....,,,
................................... 9
(adaptedfiom WinnipegArea Survey, 1984-1998, Universi@of Manitoba
Department of Sociology)
What is your highest level of education? This includes cornplete and incomplete.
(PROVIDE A CARD WITH RESPONSE CATEGORIES ON IT.)
No schooling................................................. .
O1
Elementary school
Incomplete.. ........................d
Complete.. ................................................. .O3
Junior High School
Incomplete............
.,. .................û4
CompIete.................................................
-05
High School
Incomplete............................................... .O6
Complete................................................ .O7
Non-University (Vocational/technical)
08
IncompIete.. ...........................................

Complete..........-,...
.............................
.O9
University
Incomplete.........,.--.-.
.................. 10
Diploma/Certiflcate (e.g. hygienists).........1 1
Bachelor's Degree.................................... 1 2
Professional Degree -,Dr.,
Lawyer).,. .,13
Master's Degree......................................... 14
Doctorate.........-.........................................15
NR .......................*............-.............~.....*....
99
(adaptedfiom WinnipegArea Survey, 1984-1998, Universityof
Manitoba Department of Sociology)
2 1.

In total, how many years of schooling do you have? This includes total of grade school,
hi@ school, vocational, technical, and university.

--ye=s

(udaptedfiom WinnipegArea Survey, 1984-1998, University of Manitoba
Department of Sociology)

22.

Did you have a paid job of any kind during your pregnancy?
Yes.............................. 1 (-->GO TO Q #24)
No..................
N R ....*.........................3
(adaptedfiorn Winneeg Area Survey, 1984-1998, University of Manitoba
Department of Sociology)

23.

During your pregnancy, were you unemployed, that is, out of work and looking for
work?
Yes............................... 1 (->GO TO Q #3 1)
No............................*..-0 (-->GO TO Q #3 1)
NA............................... -7

m............................... -9

(adaptedfiom WinnipegArea Survey, 1984-1998, University of Manitoba
Department of Sociology)
24.

During your pregnancy, were you employed full tirne?
Yes......................,...................... 1
No.........................................-.-.O
NA............................................ -7
NR .............*......
.
.
.
.................9
(adaptedfiom Winnipeg Area Survey, 1984-1998, University of Manitoba
Depariment of Sociology)

25.

During your pregnancy, were you (also) employed part tirne?
...............1
Yes.......................
.
.
No.......................................... -..O
NA......................................... --..7
BR...........................................**9
(ahptedfiom WnnbegArea Survey, 1984-1998, University of Manitoba
Department of Sociology)
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On average, how many hours did your work for pay each week during your pregnancy?

(This total includes ail of you- jobs: M-time and part-time)
hours

NA .............,....-N-97
A.,.,-.97
D L.,..,.................98
NR...-.,...,.*....
.. 99
N
A
.
.
,
N
.
A
,
.
.
,
.
.
,
,
.
.
.
,
,
.
.
.
.
,
.
.
.
.
9
.
7
.
.
.
9
7

..S..

(adaptedfiom Winn@egArea Survey, 1984-1998, Universityof Manitoba
Department of Sociology)
On what date did you last work prior to your delivery?

Day
Month Year
NA,. .,.......-......--.
.-97
DIS. .................--...
98
NR......................,99

For what type of business, industry or service did you work for the locgest time during
your pregnancy? (Give fidl description, e-g., p a p a box manufacturing, retaii shoe store,
municipal board of education)
(ahptedfi-om General Social Survey, Statistics Canada, 1991)

What khd of work were you doing? (Give fidl description, e.g. accounts clerk, dairy
fanner, primas. school teacher)
(adaptedfiorn General Social Survey, Statistics Canada. 1991)

Which of the foliowing best describes the hours you usuaily worked?
-........-.......-.........1
Regular &y tirne schedule.........-.
Regular afternoon or e v d g schedule..................2
Regular night shift........ .-...........- ...... - ...-.....-.-..-.....3
Rotating shift (one that changes periodically)........4
Other.. ...
...*...
......
........,
.
...-............................5
NA..,..................................
........-7
NR.............................................
.
.............-.-.- .......-9
(adaptedfrorn General Social Survey, Statistics Canada, 1991

.
.
.

1 am now going to ask you questions about the amount of t h e you spent on physical activity at
work or while doing your daily chores, but not leisure t h e activity.
During your pregnancy, how many hours per &y did you usually spend standing or
waiking but not carrying or lifting things? Would that be...
None.. ...................................................O
Less than 15 minutes............................ 1
15 minutes to less than 2 hours............2
Two to less than 4 hours........................ 3
Four to less than 6 hours....................... 4
Six hours of more..................................5

NA .....,.,........,....,...-.....-.......
.
.
.
.
.....*-7

DK. .............................
--..-----.-..
-....-..-.-8m.
NR ........-..........
**9
*

.....-S...........-.......--.

(adaptedfiom General Social Survey, Statistia Canada. 1991)
32.

During your pregnancy, how many hours per day did you usuaily spend lifting or
carrying Iight loads, climbing stairs or hills? Would that be...
None. ...............-..-.. .-...-........... ...........O
Less than 15 minutes,.....-.....-...-..S.-....-..
1
15 minutes to less than 2 hours.........,,..2
Two to less than 4 hours-..................---S..
3
Four to less than 6 hours................-..-...
4
.....-.3
Six hours of more..........+-.-. .---.
NA....................
........-...-...
7

DK.,........,....-....
..---.
.
...-.-.-S.
--...-...
....*..-8
NIL .................. .--.*----..*.*
....-.--.....*.....
9
**

(adaptedfiorn General Social Survey, Statistia Canada, 1991)
33,

During your pregnancy, how many hours per day did you usuaily spend doing heavy
work or carrying very heavy loads? Would that be...
None..........................--.
--.-...-....
- ......-...O
Less than 15 minutes............-..............1
15 minutes to less than 2 hours............2
two to less than 4 hours...............
.
.....3
Four to less than 6 hours....................... 4
Six hours of more..................................5
NA.. -..............
.
.
.
.
.
.
N
A
.
.
.
.
.
.
.
.
.
.
.
.
N
A
.
.
.
N
A
.
.
.
N
.
.
A
.
.
.
.
N
.
A
.
.
.
.
.
N
.
A
.
.
.
.
N
.
.
.
.
.
.
N
A
.
.
.
.
N
.
.
.
A
.
.
N
.
.
A
.
.
A
.
.
N
A
.
.
.
.
..
N
.
.A
.
.
.-.
.
.N
A
.
..
-.
..
.N
.
.
A
..-.
.
...
...
N
A
..
.
..
.
N
.
.
.
.
.
.
...
.
.
..A
.
.
..-.......-........-...............-7
DK...............-.
......DDKK
.
D
.
.
D
.
K
..
D
..
..
..
K
..
.--..
.K
...
-,.
...
,.c
..
,
..
..
.
.-.c
..
.-.
,..
.-c
..
...
,..
c
-..-..-..
.-. .
....8
m.,...+..............~....---.~..---...------.-.-~.....--~
9
(adaptedfrorn General Social Survey, Statistics Canada. 1991)

People also do a variety of other types of work even though it may not involve a paid job.
For each of the following, please tell me if it applied to you during your pregnancy(RESPONDENT ANSWERS ALL QUESTIONS. RECORD "SHARED" ONLY IF
VOLUNTEERED).
Yes
No
Shared NA
NR
Mainly responsible for housework
1
2
3
4
5
M d y responsible for raising child(ren)
1
2
3
4
5
Taking care of some other dependent person
(elderly, disabled, grandparent)
1
2
3
4
5
Going to school or studying in
some program
1
2
3
4
5
Doing some volunteer work
1
2
3
4
5
(adaptedfrom WinnQeg Area Survey, 1984-1998, University of Manitoba Dopartment of
Sociology)
34.

35.

What is the total income of all the members of your household for this p s t year before
tax and deductions? (PROVIDE A CARD WITH RESPONSE CATEGORIES ON IT)

No income............. ..................... O 1
Under $10,O W....
......-.....................O2

38 .
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What hguage do you speak most often at home? (Accept multiple response oniy if
languages are spoken equaliy)
English.........................,.
....... O 1
French................................................... 02
Italian................................................. 03
German............................................A
..
Ukraman..............................................05
Dutch.............................. ...................... O 6
Chinese................................................ -07
Hungarian.......................... 08
Portuguese............................................ 09
Poiish............................................. 10
Cree....................................................... 11
..
Ojibway................................................
12
Sadteaux........................................... 13
IsIand Lake .................................. 14
Other(specifjr
).......15
DK........................................................ -98

lm.
......................................................

**99
(adaptedfiorn General Social Survey. Stafitics Canada 1991)

.

1 would now like to ask you some questions about yow use of cigarettes. alcohol and dmgs
duruig your pregnancy.

Did you smoke cigarettes during the month before you became pregnant?
Yes........................ 1
NO....................................... O (->GO TO Q #41)
NR ................
.....
................ 9
(adaptedfiom Ottawa Carleton Health Department und Regional Perïnatal
Program Questionnaire)
How many cigarettes did you smoke each &y in the month before you became pregnant
(on average)?
No.of cigarettes per day
NA............................................ 7
DK......................................
8
NR ............................................ 9
(adaptedfiom Ottawa Carleton Health Department and Regional Peniiatal
Program Questionnaire)

Did you smoke cigarettes after you knew you were pregnant?
Yes..................,,..
................. 1
No........................................... 0 (--->GO
4 TO3Q# )

NR .......................................

9
(ad;aptedfiom Ottawa Carleron Health Department and Regional PeTinatal
Ptogram Questionnaire)

How many cigarettes did you smoke each &y. on average....
During the fust three months of your pregnancy?

During the second three months of your pregnancy?
During the thkd three months of your pregnancy?
43.

How ofhm did you dnnk alcohol during your pregnancy (eg. beer, wine, hard liquor,
liqueurs)? (Do not read list, mark one only)
Never ......................-.-.
.....O 1 (->GO TO Q#45)
Less than once a month.............02
1-3 times a month..................... -03
Once a week...............................04
2-3 times a month....................... O5
4-6 times a week.......................--O6
Every &y ......-.........-.. ............ ..O7
NA............................................. -97
DIC.............................................
98
m............................................. -99
(adaptedfiorn National Population Health Survey, Statistics Canada. 1994)

44.

When we use the word &in.it means: one beer, one smaii glass of wine, or 1 112 ounces
of liquor. On the days that you drank, how many drinks did you usually have?
Before realizing you were pregnant?
During the fkst three months of your pregnancy?
During the second three months of your pregnancy?
During the third three months of your pregnancy?
(adaptedfiorn National Population Healrh Survey, Statistics Canada, 1994)

45.

Did you take any recreational drugs such as marijuana, LSD or c o c h e during your
pregnancy?
Yes................................. 1
No .................................. O (-> GO TO Q#48)

NR.....................

(adaptedhnt National Population Health Survey, Statistics Canada, 1994)
46.

Which of the following drugs did you take?
Marijuana/Hashish/Cannabis:
Yes................... .
.
......1
No. ............No..,.,..,.,.,.,.......O.
NA ............................. .7
NR.. ........................... -9
LSD:
Yes............................. 1

No..............................O

NA.. ................
....

..-7

NR.............................. 9

Cocaine:
Yes............................. 1
No.. ............................O
NA.. .................. .
.
......7
NR..........*...................
9
Heroin:
Yes............................. 1

No ..................

--.-O

NA........................ ----.7

NR.....................-.-.-.- 9
:

47.

otlm

,

Yes............................. 1
No....................
NA ............................. -7
NR............................. .9
(adaptedfrom National Population Health Survey, Statistics Canada, 1994)

At what stage in y o w pregnancy did you take these dmgs? (READ LIST. MARK ALL
THAT APPLY)
Before realizing you were pregnant?
Yes...........................
1
No..................
NA ..................

NR*............................ 9

During the fvst three months?
Yes.............................1
No.. ............... .
.
.
......0
NA.......................
NA,.,...,7NA,.,...,77

NIL.....................

During the second three months?
Yes............................. 1
No ............................ .O
NA .......................N
7
..,.N
A
,.7
..,N
.A
,.7
..,N
.A
,7
..,.N
A
,.7
..,N
.A
,.7
..,7
.A
,....
NR............................. -9
During the third three months?
Yes............................. 1
No............................. .O
NA...................
.
.
,
..7

Tm..............................9

Throughout your pregnancy?
Yes............................. 1
No............................. O
NA..............................7

NR....................

(adaptedji-orn National Population Kealth Survey, Statistia Canada, 1994)
I'd now like to ask you some questions about the amount of stress you experienced during your
pregnancy. It is important to thi& back to how you felt during your pregnancy and not let how
you are feeling now influence your answer.
48.

Durixig your pregnancy, would you descrii your Iife as ...
Very stressfiil.................................. 1
Somewhat stressftl......................... -.2
Not very stressful...........................-3
Not at al1 stressM......................-......4

DK................................................... -8
NR .................... .
.
............................ 9

.
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(adaptedfiorn General Social Survey, Sîuristics Canada I991)

For each of the next four questions. you will be asked how often you felt or thought a certain
way. choosing fiom the foliowing answers: never. aimost never. sometimes. fairly ofken. very
Often- Worn Cohen S perceived stress scale)
49.

In the last month of your pregnancy. how often did you feel that your were unable to control
the important things in your Me?
Never............................................ .O
Almost never...................................... 1
Sometimes........................................2
Fairly oAen. ..................................... -3
Very often....................................... - 4
DK ................................................ -8
NR-............................................... -9

50.
In the last month of your pregnancy. how oflm did you feel confident about your ability
to handle your personal problems?
Never............................................ .O

Almost never.. ................................... - 1
Sometimes........................................ 2
Fairly ofien....................................... 3
Very often... ..................................... 4
DK................................................ -8
NR................................................ -9

5 1.
way?

In the last month of your pregnancy. how often did you feel that things were going your
Never............................................ .O
Almost never..................................... 1
Sometimes........................................ 2
Fairly ofien.. ..................................... 3
Very often........................................ 4
DK- ................................................8
NR ................................................ -9

52 .
In the 1 s t month of your pregnancy. how ofien did you feel difficulties were p i h g up so
high that you could not overcome them?
Never............................................ .O
Almost never.................................... - 1
Sometimes........................................2
Fairly ofien...................................... -3
Very ofien........................................ 4
DK ................................................. 8

NR ................................................. 9
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Assessment of Stress, Socid Support and Self-Esteem

Psychosochl Assessment Tool

Assessment of Stress

Ask woman to what extent thefollowing factors were stressors/hassiesfor fier dunrtg her
ptegnancy. Circle the number corresponding to the appropriate response.

To what extent were (READ CHOICE) a stressor/
hassle for you during your pregnancy?

No
Some
Stress Stress

Moderate
Stress

Severe
Stress

53. Financial worries (e-g., food,shelter, health
care, transportation)
54.

Other money womes (e.g., bills, etc.)

1

2

3

4

55.

Problems related to family @artner,chil&en,etc.) 1

2

3

4

56.

Having to move, either recently or in the future

1

2

3

4

57.

Recent Loss of a loved one

1

2

3

4

58.

Your pregnancy

1

2

59.

Abuse, sexual, emotional, or physical.

60.

Problems with alcohol ancilor drugs.

6 1.

Work problems (e-g., king laid off, etc)

62.

Problerns related to fneads

63.

Feeling generally "overloadeù"

3

4

Psychosochl Assessment Tool
Assessment of Support

This next set of questions asks how satisfied you were wùb the amount of support you received
kom your partner and/or other people during your pregnancy.
64.
First of ail, do you have a partna?
O. No (ask o d y about support fiom others)
1, Yes
1 will read you a List of statements describing types of support. On a =ale of 1 to 6,with 1 being
very dissatisfied and 6 k i n g very satisfieà, 1want you to teLi me how satisfied you are with the
iupport you received fiom (your p tnedother people) during yourplregnancy.
Partner
Other People
very
vesr very
very
Satisfied
Dissatisfied
Satisfied Dissatisfied
65. Shared similar
1
2
3
4
5
6 1
2
3
4
5
6
experiences with me.
66. Helped keep up my
morale
67.
Helped me out when 1
was in a pinch
68. Showed interest in my
daily activities and
probiems
69. Went out of his/her way to
do special or thoughtfiil
things for me
70. Ailowed me to talk about
things that are very
persona1 and private

72.

73.

74.

appreciated for the
things I do for him/fier
Tolerated my ups and
downs and unusual
behaviour
Took me seriously when
1 had concerns

II

mm

-

Said things that made my
situation clearer and
easier to understand
75. Let me know that he/she
would be around if 1
needed
assistance
grespondent has
partner: Now 1will read these statements again and 1want you to teil me how
satisfied you are with the support your receive fkom people other than your partner.

Psychosocial Assessment Tool

Assessment of Self Esteem
We ail have some kind of ~icture"of ourselves we carry with us. I'm going to read you a list of
statements that people have used to descni themselves. 1would like you to teU me how much
you agree or disagree that t&is statement d e s c f l i yourself during your pregnancy.

Strongiy
Ag-

76,
77.

78.
79.

80.
8 1.
82.
8 3.

1:::
84.

Felt that you were a person of
worth, at kast on an equal basis
with others.
Felt that you had a nwnber of
good qualities.
Al1 in ali, felt that you were a

failure.
Felt you were able to do thiags as
well as most other people.
Felt you did not have much to be
proud of
Took a positive attitude toward
yourself.
On the whole, fdt satisfkd with
yourself.
Wished you couid have had more
respect for yourself.
Felt useless at times.
At times thought you were no good
you haci contrd over p u r

Fez;:

life.

Agree

Disagree

Strongly
Disagree

APPENDIX J
Researeh Projet: Risk Factors for Preterm Birth
Heaith Record Data CoUection Form
--

-

-

-

-

-

-

Subject ID NO.:
Group:

Pretenn (Case) ................................................ 1
Term (Control) ................................................. O

Ethnic Background:

Aboriginal. ........................................... 1
Non-Aboriginal......................................
O

Interviewer Initids:
Date of chart review:

1

Day

/

Month Year

Date of delivery

Gestational age at delivery (expresseci in completed weeks fiom the first &y of the 1st
menstnial period if that figure agreed within 2 weeks with one based on the first
ultrasound examination before 20 weeks; if there is more than a 2-week discrepancy or if
the wornan was uncertain of the LMP data, gestational age is based on the first ultrasound
examination - Hickey et al, 1995)
weeks gestation
Type of labor

Spontaneous Iabor not preceded by rupture of membranes..-............................. 1
Spontaneous rupture of membranes at least 1 hour before the onset of uterhe
contractions........................................................................................................
-2
DK.. ..................................................................................................................... 8

Type of delivery
Spontaneous vaginal delivery.............. ... 1
Forceps delivery.................................... -2
Vacuum extraction...........................
....-3
Cesarean section....................... .
.
.
.....4
Gravida (status d e r delivery):

Para (statu after deiivery):

Birthweight of newbom (grams):
Mother's pregravid weight:

or

pou&

kiiograms

or

Mother's height:
inches

cm.

First trimester weight gain (last weight observation during 10-13 weeks gestation minus
the recded prepregnancy weight):
or
Pounds
kilograms
Vrom Hickey et al.. 1995)

Second trimester weight gain (last weight observation during weeks 24-27 minus the
fust weight observation during weeks 14-1 8):
or
Pounds
kilograms

Third trimester weight gain (last weight observation before delivery minus the first
weight observation during weeks 28-32):
or
Pounds
kilograms

110.

111.

Gestational age (in weeks) at f i s t prenatal visit:

112.

Dates of each prenatal visit:
Visit 1
-/-Day
Visit 2
--/.--Day
Visit 3
-/-Day
Visit 4
-/-/Day
Visit 5
--J'---Day
Visit 6
-/-/Day
Visit 7
--/---Day
Visit 8
Day

/

Month Year
/

Year

Month
/

Month Year

Year

Month
/

Year

Month

Year

Month
/

Year

Month
/

Month

Year

Visit 9

--/--/.-

Day

Month

Year

Visit 10

/

DaY

Month

Year

DaY

Month

Year

Month

Year

Visit 1 1
Visit 12

---/--/--

D ~ Y
Visit 13

1

D ~ Y
Visit 14

Month

Year

/.-!'--

Day

Month

Year

113.

Total number of prenatal visits (include first visit):

1 14.

Hematocrit at 28-32 weeks gestation:
/
Date taken:
/
Day Month Year

115.

Hemogtobin at 28-32 weeks gestation:
Date taken: _--/--/.Day Month Year

116.

Which of the following urogenital infections did the mother have during her pregnancy?
Gonorrhea
No. ............. ,..O
Yes.. ..............1
If yes, number of times-.
Syphilis
No. ................O
Yes.. .............. 1
If yes, number of times.-Chiarnyciia
No. ................O
Yes.. ..............1
if yes, number of times
Bacterial vaginosis
No. .............. .O
Yes.. ..............1
If yes, number of timesUrinary tract infection (UTI)

No............... ..O

Yes ................1
if yes, number of times.-Pyelonephritis
No. ................O

Yes,. .............. 1
If yes, number oftimesBeta Strep

No.................O

Yes.. .............. 1
Kyes, number of times--

Herpes

No..............t--O

Yes ................ 1
Ifyes, number oftimes

mer(

s

p

e

c

No.. ............ --.O
Yes-............... 1
Ifyes, number of times-

i

f

y

q

Abuse Assessrnent Screen

(Circle Yes or No for each question)
1.

Have you mer been emotionally or physically abused by your partner or someone
important to you? Yes No

2.

Within the !art year, have YOU been hit, slapped, kicked or otherwise physically
hurt bysomeone? Yes No
If yes, by whom (circle al1 that apply)
Husband
Ex-husbmd
Boyfnend
Stranger Other Multiple
Total number of times

3.

Since you 've been pregnant, have you been hit, slapped, kicked or otherwise
physically hW by someone?
If yes, by whotn (circle al1 that apply)
Boyfkiend
Stranger Other Multiple
Husband
Ex-husband
Total number of times

Mark the area of injury on the body map*.
Score each incident according to the followïng scale: [If any ofthe descriptions for the
higher number apply, use the higher number]
Score
1 = Threats of abuse including use of a weapon
Score
2 = Slapping, pushing; no injuries &or lasting pain
Score
3 = Punching, kicking, bruises, cuts &or continuhg pain
Score
4 = Beaîing up, severe contusions, burns, broken bones
Score
5 = Head injury, interna1 injus: pemianent injury
Score
6 = Use of weapon; wound from weapon
4.

Within the Zastyear, has anyone forced you to have sexual activities? Yes No
If yes, by whom (circle ail thai apply)
Husband
Ex-husband
Boyfinend
Stranger Other Multiple
Total number of times

5.

Are you afraid of your p m e r or anyone you Iisted above? Yes

No

From: Soeken, McFarlane, Parker,& Lominack, 1998, p. 197.
*For body map, see ParkR,McFarlme, Soeken, Torres, & Campbell, 1993, p. 176.

APPENDIX L
Prenatal Psychosocial P r o f i
(Curry et ai., 1994; 1998)
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Psychosotial Assessrnent Tool

shidy ID3

Assessment of Stress

Ask aumen tu w h t atent the fo~im*ingfictorsare current
st r~ssors/hassles.C k i e the number corresponding to the
appropriate respo nsz.

No
To what extent are (READ CHOKE)a m e n t stressor/
hassle for you?

Some Moderate Severe
Sttess

1

Stress
2

3

Stress
4

1

2

3

4

2

3
3

4

Stress

B 18A Financiai worries (e-g.,food, shelte. health care,
transpomtion)
8188. Other money worries (eg., büls. etc)

B18C.

Problems related to f d y (partner. chiidren, etc)

B18D. Having to move, either recentiy or in the future.
BISE.

Recent loss of a loved one

B18F.

Current pregrtancy

B18G

Curent abuse. sexuai, emotionai, or physid

Bl8K

Problems with alcohol and/or drugs

Bl8L

Work problems Qg., being laid off, etc)

BI&

Problems relate&

I1

l
1

2

4
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Psychosocial Assessmen t Too l

Smdy [D#

Assessrnent of support
This next set of c ~ ~ s : i o na ss h how satisfied you are with the amount of support you receive front
your parmer aï.L/or 0th- people.

B19. Firsi oi ail, do you have a partner?

@
O

O.

No (ask only about suppqtfrom others)

1.
Yes
1wiLl read you a 3:of statenents desaibing types of support On a scale of 1 to 6,with 1 k i n g veqciissatisfied and 5 being very satisfied, f want you to tell me how satisfied you are with the support
vou receive from @our partnerfother people). O ther People
Partner
-

very

Dissatisfied
B19A.

very
very
Satisfied Dissatisfied

Shares simiIar experiences
with m e

B19B.
B19C

Helps kee? up my morale
HelpsmeoutwhenPmin
a pinch

B19D. Showsintzrestinmydaiiy
activities and pmbIems
B19E. Goes out of hù/her way
ta do s p d or thoughthrl
things for n e
B19F- Allows me to talk about
things that are very
personal and private
BIG.
B19H.

B19L

Lets m e h o w 1 a m -

appredated for the things
I do for hirnlher
Tolerates my ups and
downs and unusual
behaviors
Takes m e seriousIy when 1
have concerns

. .- -- .
- .

Bi9J.

-- ..---

very

Satisfied

- - -.

Says things that make m y

situation dearer and easier
to understand

B19K. Lets me h o w that he/she
wtll be around if I need

assistance
I f resvondent has partner: Now 1wiU read these statemtr again, and 1want you to teU me how
;a tisked you aré with the support you receive from people o
h than your parfner.
A 10

psychosocial Assessrnent Too 1

Smdy ID*

Assessrnent of Ssif Esteem
M'e ail have Som? :&d

of "picture" of ourseives we cany with us- I'm going to read p u a list of
1 wouId iike you to tell me how mu& vou

statenests that ~ 3 3 1 have
2
used to desaibe tfiernselves.
agreo or disagreo 5 a t this statement desaibes yourseifL

.

Strongly
Agree
Agree

shongly
Disagree

Diugree

2

3

4

2

3

4

I

B20.A
8208-

Feel that you're a person of worth, at
least on a quai Sasis with Others.

1

Feel that you have a number of good
~ualities.

B20C. All in aü,feel that you are a Mure

I

2

3

4

B20D. Feei you aze able to do things as well as
most othe- people

I

2

3

4

I

2

3

4

2

13

4

2

3

4

2

3

820E. Feei you do not have much to be pmud
AC

1

VA.

B20F.

Take a positive attitude toward yourself-

B20G. On the whole, feei satisfied with
y0urselfelf

B20K

1

Wish you could have more respect for
yourm-

8201

Feel useless at times.

1

4
S

B20J.

At tirnes think you are no good at aU.

B20K

Feel Wte you have control over your life

1

1

2

3

4

1

2

3

4

-

B20L. Did this intenriew bring up any concems or questions that you wouid lüce to discuss with your
prenatd <rare provider?

B20hf. W o d d you liLe me to approach your prenatal care provider with this concern or queslion fer
you?

APPENDLX M
Response Cards for Prenatal Psychosocial Profle

No
Stress

2

1

V ~ V
Dissatisfied

Strongly
Agree

Sorne

Moderate

Stress

Stress

3

-

4

5

Severe
Stress

6

Very

~atisfied

-

Agree

Disagree Strongly
Disagree

APPENDlX N
Prenatal Psychosocial Scores for Différent Groups of Participants

(From Curry et al., 1998, p. 216)

-

Puvler Supfmrî
M (SO) a

Rural NaCve Amerk%m8(n = 83)
Rural Hïspar.it? (n 100)
Caucasiana ( n * 1 . 3 )
African A m f a n a (n 406)
Hispanie (n = 80)
Native Amerana (n = 60)
African Am!cr'canC( n = 791)
CaucasianC(n 234)
Caucasiana (n 349)
Afn'canmeficano (n = 11 8)

--

-

18.26 (4.4)-71
1 6-17 (4.0) -72
19.44 (4.8)-69
19.60 (5.1) -69
18.52 (45) .67
19.W (5.2)-73
l8S9 (S. 1 ) -78
i 8.89 (4.5)-74
2t .13 (5.3) -74
18.22 (5.6) -78

APPENDIX O
Population Attributable Risk Percent
Population attributable nsk percent (PARYo), or etiologic hction, was calculateci using
the following formula (Schlesselman, 1982):

where Pe = proportion of exposed controls, used as an estimate of exposed individuals in
the target population, and RR = the adjusted odds ratio from Table 41 (multiple logistic

regression mode1 excluding medical risk factors), used as an approximation of the
relative risk (RR).
Smoking mior to Dre
All subjects

PAR = ,470 (1-69-1)1 1 + L.470 (1.69- i)] X 100 = 24.5%

Non-Aboriginalsubjects

PAR=.317(1.61-1)/1+[.317(1.61-l)]X100=16.2%

Aboriginal subjects

PAR= -716 (1.59-1) 1 1 + [-716 (1.59-l)] X 100 =29.7%

inadeauate menatal care:

Al1 subjects

PAR = .O80 (3.36-1) / 1 + [.O80 (3.36-l)] X 100 = 15.9%

Non-Aboriginal subjects

PAR = .O32 (3.05-1) / 1 + [.O32 (3.05-l)] X 100 = 6.2%

Aboriginal subjects

PAR = -160 (3.21-1) 1 1 + [.160 (3.21-l)] X 100 = 26.1%

Wei-&t gain <20 munds durine megnancv:
Ail subjects

PAR = .Il9 (3.41-1) / 1 + [.119 (3.41-l)] X 100 = 22.3%

Non-Abonginal subjects

PAR = .120 (2.22-1) / 1 + [.120 (2.22-l)] X 100 = 12.8%

Aboriginal subjects

PAR= .120 (5.31-1) / 1 + [.120 (5.31-l)] X 100 = 34.1%

APPENDIX P
Maps
(Note: The dots representing subjects' place of residence are randomly distributed

witbin each region to protect codidentiality of respondents.)

Place of Residence: Non-Aboriginal Subjects

Recommendations fiom the SOGC Policy Statement:
A Guidefor Hea W Professionals Workingwith Aboriginal Peoples

Al.

Health professionals should have a basic understanding of the appropriate names
with which to refer to the various groups of Aboriginal peoples in Canada.

A2.

Health profasionals should have a basic understanding of the current
sociodemographics of Aboriginal peoples in Canada.

A3.

Health professionals should familiarize themselves wîth traditional geographic
territorites and language groups of Abongioai peoples.

A4.

Health professionals should have a basic understanding of the disruptive impact
of colonization on the health and well-being of Aboriginal peoples.

AS.

Health professionals should recognize that the current sociodemographic
challenges facing many Aboriginal individuals and communities have a
significant impact on health status.

Health professionals should recognize the need to provide health seMces for
Aboriginal peoples as close to home as possible.
Health professionals should have a basic understanding of governinent
obligations and policies regarding the health of Aboriginal peoples in Canada.

Health professionals should recognize the need to support Aboriginal individuals
and communities in the process of self-determination.

Health professionals should appreciate holistic definitions of heaith as defined by
Aboriginal peoples.
Heaith professionals should recognize that the degree of iil health in Aboriginal
populations is unacceptable, and work with Abonginal individuals and
communities towards improved health outcornes.
Health professionals should recognize and respond to key areas of morbidity and
mortdity without stereotyping.
Relationships between Abonginal peoples and their car providers should be based
on a foundation of mutual respect.
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Health professionals should recognize that the current health care system presmts
many gaps and barriers for Aboriginal individuals and communities seeking
health a r e .
Health professionals should work proactively with Abmiginal individuals and
communities to address these gaps and barriers.
Health professionals shouid work with Abonginal individuals and commmities to
provide culhually appropriate health care.
Aboriginal peoples should receive treatment in their own languages, whenever
possible.
Health care programs and institutions providing service to significant numbers of
Abonginal peoples shouid have cultural interpeters and Aboriginal health
advocates on staff.
Abonginal peoples should have access to informeci consent regarding their
medical treatment.
Health services for Abonginal peoples should recognize the importance of family
and co~~munity
roles and responsibilities when attempting to service Aboriginal
individuals.
Health professionais should respect traditional medicines and work with
Aboriginal healers to seek ways to integrate traditional and western medicine.
Health professionals should take advantage of workshops and other educational
resources to become more sensitive to Aboriginal peoples.

Health professionals should get to b o w Aboriginal communities and the people
in them.
Aboriginal cornmunities and health professionals working with Aboriginal
peoples should support the creation of fommunity-directed health programs and
services for Aboriginal peoples.

Aboriginal communities and health professionals working with Abonginal
peoples should support the development of community-directed, participatory
health research for Aboriginal peoples.
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D3.

Aboriginal communities and heaith professionais working with Aboriginal
peoples should encourage the education of Aboriginal health professionals
committed to fùture work in Aboriginal communities.

D4.

Abonginal communities and health professionais working with Aboriginal
peoples should recognize the need for preventative health programming in
Aboriginal co~llfnunities.

