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It is generally recognized that Aboriginal women ex-
perience poorer birth outcomes than other North
American women, including higher rates of stillbirth,1

low-birth-weight infants1-3 and prematurity.2,3 Although sig-
nificant efforts have been made to reduce Aboriginal infant
mortality rates, these rates remain higher than for other
infants in both Canada4 and the United States.5 Little is
known about the reasons for differences in birth outcomes,
although social, economic, medical and prenatal care fac-
tors have been suggested. Recent publications, based on
retrospective analyses of large databases, have confirmed
disparities in birth outcomes between Aboriginal and all
other groups,3,6,7 but there is a paucity of prospective data.
In addition, although the term “Aboriginal” refers to a het-
erogeneous population comprising First Nations people,
Métis and Inuit, there are few comparisons between spe-
cific Aboriginal groups or of Aboriginal groups with the
general population.

We report here the results of a prospective study in a
general obstetric population, comparing birth outcomes
and known pregnancy risk factors of Aboriginal women
with those of non-Aboriginal Canadian women. In addition
to well-recognized socioeconomic and reproductive risk
factors, we investigated the prevalence of maternal cervico-
vaginal infections, which have been increasingly linked to
prematurity.8,9

Methods

This study was approved by the ethics committee, Faculty of
Medicine, University of Alberta.

The study was conducted at 3 private obstetric offices, one
hospital-based office and the University of Alberta Hospital
(UAH) in Edmonton. The first examination occurred at the initial
visit (during the first trimester), the second took place in the ob-
stetrician’s office between 26 and 30 weeks’ gestation, and the
third in the hospital at time of labour and delivery. The UAH is
the sole hospital used for all deliveries associated with the 4 offices
in the study, and deliveries for women seen in other practices are
not performed at UAH. All infants were born in the UAH labour
and delivery suites. Microbiology was performed on site; Gram
staining and bacterial culture were performed at the UAH labora-
tories, whereas serologic testing and chlamydial and mycoplasma
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Abstract

Background: Aboriginal women have been identified as having
poorer pregnancy outcomes than other Canadian women, but
information on risk factors and outcomes has been acquired
mostly from retrospective databases. We compared prenatal
risk factors and birth outcomes of First Nations and Métis
women with those of other participants in a prospective study.

Methods: During the 12-month period from July 1994 to June
1995, we invited expectant mothers in all obstetric practices
affiliated with a single teaching hospital in Edmonton to par-
ticipate. Women were recruited at their first prenatal visit
and followed through delivery. Sociodemographic and clini-
cal data were obtained by means of a patient questionnaire,
and microbiological data were collected at 3 points during
gestation: in the first and second trimesters and during
labour. Our primary outcomes of interest were low birth
weight (birth weight less than 2500 g), prematurity (birth at
less than 37 weeks’ gestation) and macrosomia (birth weight
greater than 4000 g).

Results: Of the 2047 women consecutively enrolled, 1811 com-
pleted the study through delivery. Aboriginal women ac-
counted for 70 (3.9%) of the subjects who completed the
study (45 First Nations women and 25 Métis women). Known
risk factors for adverse pregnancy outcome were more com-
mon among Aboriginal than among non-Aboriginal women,
including previous premature infant (21% v. 11%), smoking
during the current pregnancy (41% v. 13%), presence of bac-
terial vaginosis in midgestation (33% v. 13%) and poor nutri-
tion as measured by meal consumption. Although Aboriginal
women were less likely than non-Aboriginal women to have
babies of low birth weight (odds ratio [OR] 1.46, 95% confi-
dence interval [CI] 0.52–4.15) or who were born prematurely
(OR 1.45, 95% CI 0.57–3.72) and more likely to have babies
with macrosomia (OR 2.04, 95% CI 1.03–4.03), these differ-
ences were lower and statistically nonsignificant after adjust-
ment for smoking, cervicovaginal infection and income (ad-
justed OR for low birth weight 0.85, 95% CI 0.19–3.78; for
prematurity 0.90, 95% CI 0.21–3.89; and for macrosomia
2.12, 95% CI 0.84-5.36).

Interpretation: After adjustment for potential confounding factors,
we found no statistically significant relation between Aborigi-
nal status and birth outcome.
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culture were performed at the Provincial Laboratory of Public
Health for Northern Alberta, also on the UAH campus. 

Details of questionnaire development, pilot-testing and stan-
dardization have been reported previously.10 All pregnant women
seen for a first visit before 20 weeks’ gestation at each of the 4 ob-
stetric offices associated with UAH were eligible for the study.
We invited all eligible women over a 12-month period (from July
1994 through June 1995) to participate. 

A sealed box was left in each obstetrician’s office in which pa-
tients could deposit their completed questionnaires. The study
nurse then contacted and interviewed each patient and reviewed
the clinic charts to determine obstetric risk factors, as described
previously.10 Among the variables identified in previous studies as
being associated with birth outcomes and assessed in this study
were maternal age, ethnicity, parity, marital status, welfare status,
cigarette smoking, alcohol and other drug consumption, prior
preterm delivery, and urinary and genital tract infections during
the current pregnancy. Nutritional habits were determined from
each woman’s self-reporting of whether she customarily ate
breakfast, lunch, supper and snacks, since meal consumption can
be viewed as an indicator of adequate nutrition during preg-
nancy.11 Clinical variables such as underlying medical conditions,
current medications, reproductive history and obstetric data were
recorded. Ethnicity was determined by the following question:
“To which ethnic or racial group(s) do you belong?” The number
“1” was entered for each positive response, which allowed multi-
ple answers. Ethnicity data were recorded as missing for individu-
als having inconsistent entries (e.g., Caucasian and First Nation).
In our study the term “Aboriginal” covers First Nation, Métis and
Inuit people, but there was only 1 Inuit woman in the sample; her
data were not included in this analysis. Test-retest reliability of
the questionnaire was ascertained by mailing repeat question-
naires to 50 of the enrolled patients to compare responses with
those provided during their first visit. 

Each patient enrolled in the study underwent 3 speculum ex-
aminations (in the first and second trimesters and during deliv-
ery), and microbiological investigations were performed on the
specimens collected. Specimens for culture of Neisseira gonor-
rhoeae, Chlamydia trachomatis, group B Streptococcus, Mycoplasma ho-
minis and Ureaplasma urealyticum and specimens for Gram stain-
ing for bacterial vaginosis, Trichomonas-like organisms and yeast
were collected in the obstetrician’s office at the initial visit and be-
tween 26 and 30 weeks’ gestation and in the hospital during
labour. Culture techniques for the isolation of bacteria, Chlamydia
and mycoplasmas have been reported in detail previously.10 Bacte-
rial vaginosis was diagnosed by Gram staining of vaginal swab
specimens, graded according to the criteria described by Nugent
and associates.12

All data were entered into a database, and accuracy of the data,
as well as accuracy of data entry, was verified with sample checks.
The distribution of all variables was checked for outliers; inconsis-
tent data and data outside valid ranges were omitted. Descriptive
statistics were calculated for each variable. For categorical data, 2
× 2 tables with the Fisher’s exact test were used, and for data with
more than 2 categories the χ2 statistic was used. The 2-sample
t test was used to compare continuous variables. Potential con-
founders in the relation between ethnicity and birth outcomes
were assessed as follows. Variables kept in the final logistic regres-
sion model were those that were first associated at least at the
15% level of statistical significance with both ethnicity and birth
outcomes, that were not biologically perceived to be intermediary
variables and that were not effect modifiers (according to the

Breslow–Day test for homogeneity of the odds ratio [OR]). All
p values were 2-sided, and a 0.05 level was used to assess statistical
significance. The 95% confidence intervals [CIs] of the propor-
tions were computed using the approximation to the normal dis-
tribution. The Wald statistic was used to compute the 95% confi-
dence limits of the OR.

Results

A total of 2047 (92%) of the 2237 women approached
for the study agreed to participate and returned question-
naires. Of these, 1811 (81% of the total) completed the
study through delivery. This group included 25 Métis and
45 First Nations women (3.9%). That proportion is similar
to 1996 census data for Edmonton, which indicated that
4.3% of the female population was Aboriginal. The re-
mainder of the study participants reflected the racial and
ethnic composition of Edmonton.13

Table 1 compares sociodemographic variables and mi-
crobiologic characteristics of Aboriginal and non-Aboriginal
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Table 1: Prevalence of selected variables among Aboriginal
and non-Aboriginal pregnant women in Edmonton*

Ethnicity; % of subjects
(and 95% CI)

Variable
Aboriginal†

n = 70
Non-Aboriginal

n = 1905 p value

Married 26 (16–37) 83 (82–85) < 0.001
Annual income
< $12 000 32 (19–45) 9   (7–10) < 0.001
First pregnancy at
age < 20 yr‡ 64 (51–76) 18 (16–21) < 0.001
Previous premature birth 21 (10–32) 11   (9–13) 0.03
Hypertension 3   (0–7) 2   (1–3) 0.65
Diabetes mellitus 7   (1–13) 2   (2–3) 0.02
Smoking 41 (30–53) 13 (11–14) < 0.001
Alcohol use 22 (12–32) 17 (16–19) 0.33
Meals§
   Breakfast 66 (55–77) 84 (83–86) < 0.001
   Lunch 86 (78–94) 95 (94–96) 0.002
   Supper 91 (85–98) 99 (98–99) 0.001
   Snacks 91 (85–98) 81 (79–83) 0.03
Iron supplement¶ 24 (14–34) 12 (10–13) 0.004
Any organism at any time
during gestation** 91 (84–99) 73 (71–75) 0.001
Bacterial vaginosis
   First trimester 24 (14–34) 16 (14–17) 0.09
   Second trimester 33 (20–45) 13 (11–15) < 0.001
   Labour, delivery 18   (7–29) 12 (10–13) 0.24

Note: CI = confidence interval.
*Sample sizes for some variables differ from n values given because of missing data.
†First Nations and Métis.
‡Among women who had a previous pregnancy.
§Eaten daily during current pregnancy.
¶During current pregnancy.
**Chlamydia trachomatis, group B Streptococcus, Mycoplasma hominis or Ureaplasma
urealyticum.



women enrolled in the study. This table accounts for a total
of 1975 women, and for 1811 of these we had data on at
least 1 of the 3 birth outcomes of interest. Aboriginal
women were less likely to be married and more likely to re-
port incomes below the 1996 official poverty line of $12 000
per year (both p < 0.001). However, Aboriginal women were
not a uniform group with respect to their risk factors (data
not shown). Specifically, Métis women were more often
married (46% v. 16%, p = 0.01) and less often living below
the poverty line (15% v. 43%, p = 0.06) than the First Na-
tions participants. Métis women were also older than First
Nations women at the time of entry into the study (mean
age 27.6 v. 24.7 years; p = 0.05).

Some risk factors for pregnancy outcome were common
to both Aboriginal groups. For example, cigarette smoking
and alcohol use during the current pregnancy were similar
for Métis and First Nations women (36% v. 44% for ciga-
rette smoking, 20% v. 23% for alcohol use), although
these risk factors were more prevalent within the Aborigi-
nal group as a whole than among non-Aboriginal women
(41% v. 13% for cigarette smoking [p < 0.001], 22% v.

17% for alcohol use [p = 0.33]). Diabetes was more com-
mon among Aboriginal women (7% v. 2%, p = 0.02). The
differences in prevalence of heart, kidney and thyroid dis-
ease between Aboriginal and other participants were not
statistically significant.

Aboriginal women were more likely to have had one or
more pregnancies before the study (81% v. 69%, p = 0.02).
They were also significantly more likely to have had their
first pregnancy before the age of 20 years (64% v. 18%, p <
0.001) (Table 1). Among women who had had a previous
pregnancy, 21% of the Aboriginal women (32% of Métis
women and 16% of First Nations women) had delivered at
least one previous premature infant, whereas only 11% of
non-Aboriginal women had done so (p = 0.03) (Table 1).

Mean baseline body weights were not markedly differ-
ent between Métis and First Nations subjects (61.9 v. 62.0
kg). However, First Nations women gained 1.3 kg more
during their pregnancy than Métis mothers, although the
difference did not reach statistical significance. The mean
birth weight of First Nations infants was also higher than
the birth weight of other infants (3633 v. 3386 g, p = 0.01).
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Table 2: Prevalence of birth outcomes by ethnicity and other selected variables

Low birth weight
(< 2500 g)

Premature birth
(< 37 wk gestation)

Macrosomia
(birth weight > 4000 g)

Variable n*
% of subjects
(and 95% CI) n*

% of subjects
(and 95% CI) n *

% of subjects
(and 95% CI)

Ethnicity

Aboriginal†    53 8 (0–15)     53 9 (2–17)     53 21 (10–32)
Métis    19 16 (0–32)     19 16 (0–32)     19 5   (0–15)
First Nations     34 9 (0–18)     34 18 (5–30)     34 29 (14–45)
Other 1608 5 (4–6) 1612 7 (5–8)   160 11 (10–13)
Married
Yes 1410 5 (4–6) 1414 7 (5–8) 1410 12 (10–14)
No   281 8 (5–11)   281 8 (5–11)    281 10   (6–13)
Annual family Income, $
< 12 000   124 10 (4–15)   125 9 (4–14)   124 7   (3–12)

≥ 12 000 1399 5 (4–6) 1402 7 (6–8) 1399 13 (11–14)
Age at first pregnancy
< 20 yr   230 6 (3–9)   229 7 (4–11)   230 13   (9–18)

≥ 20 yr   952 5 (3–6)   954 6 (5–8)   952 13 (11–15)
Diabetes mellitus
Yes     35 9 (0–18)     35 9 (0–18)     35 14   (3–26)
No 1649 5 (4–6) 1653 7 (6–8) 1649 12 (10–13)

Smoking‡
Yes   234 11 (7–15)   234 11 (7–15)   234 7   (4–11)
No 1473 5 (4–6) 1477 6 (5–8) 1473 12 (10–14)
Cervicovaginal
infection§
Yes 1122 6 (4–7) 1123 7 (6–9) 1122 10   (9–12)
No   447 3 (1–4)   449 5 (3–7)   447 14 (11–17)

*Number  of subjects in category for which outcome data were available (data were missing for some subjects for some variables).
†First Nations and Métis.
‡At least 1 cigarette daily.
§Positive result on culture of vaginal sample at any of the 3 sampling times (first or second trimester, labour). See Methods section for
details of microbiology testing.



At each sampling point during gestation and labour,
Aboriginal women were more likely to have positive test
results for any of C. trachomatis, group B Streptococcus,
M. hominis, U. urealyticum and bacterial vaginosis. Bacterial
vaginosis was significantly more likely to be present in the
second trimester among Aboriginal than among non-
Aboriginal study participants (33% v. 13%, p < 0.001), or
when combined, in at least 1 of the first 2 trimesters among
Aboriginal than among non-Aboriginal study participants
(41% v. 23%, p = 0.004).

First Nations infants were more likely than study infants
in all other ethnic groups to have macrosomia (birth weight
greater than 4000 g) (p = 0.004), and this association re-
mained statistically significant (p = 0.03) after adjustment in
multivariate analyses for all the above variables (OR 4.5,
95% CI 1.6–12.5).

Among selected variables presented in Table 2, family
income under $12 000 was associated with low birth
weight and inversely associated with macrosomia. Neither
marital status nor age at first pregnancy appeared to be
associated with birth outcomes. Low birth weight was sig-
nificantly higher among women who smoked at least 1
cigarette daily than among nonsmokers (11% v. 5%, p <
0.001). Macrosomia was less common among smokers
(7% v. 12%, p = 0.03). Low birth weight was more com-
mon among women with any cervicovaginal infection
than among women who had no such infections (6% v.
3%, p = 0.02).

Table 3 shows the relations between ethnicity and other
selected variables and birth outcomes. Adjustments were
made for smoking, positive cervicovaginal culture result
and low income. Age, marital status, diabetes, history of a
previous premature birth and alcohol intake were associ-
ated with some birth outcomes but not ethnicity or vice
versa and therefore were not included in the final multi-
variable analysis models. After adjustment, Aboriginal eth-
nicity was not associated with low birth weight, prematurity
or macrosomia. Smoking was positively associated with low
birth weight and prematurity but this relation disappeared
after adjustment. Positive cervicovaginal culture result and

income under $12 000 were both associated with low birth
weight, an association that remained statistically significant
after adjustment.

Interpretation

We found a higher prevalence of smoking, poor nutri-
tion, low income, a previous premature infant and bacter-
ial vaginosis among Aboriginal women than among non-
Aboriginal women. Although Aboriginal women and
specific subgroups of Aboriginal women (First Nations
and Métis women) were more likely to have babies that
weighed less than 2500 g (low birth weight) or more than
4000 g (macrosomia) or were born at less than 37 weeks’
gestation (premature), these differences were statistically
nonsignificant.

Disparities in birth outcomes have been recognized for
Aboriginal groups in North America and Australia.1–7,14–16

Differences between Aboriginal and non-Aboriginal birth
outcomes in Australia have received considerable investiga-
tive attention, and factors such as maternal malnutrition,
smoking and hypertension15,16 have been implicated in poor
outcomes. In contrast to the present study, information on
Aboriginal births in North America has been obtained
largely from analyses of secondary databases. For example,
Baldwin and associates6 found a significantly higher rate of
low birth weight among American Indians and Alaska Na-
tives in an analysis of a large national database for the
period 1989 to 1991. Many factors, including inadequate
prenatal care,6,17 socioeconomic disparities2,17,18 and short in-
terpregnancy intervals,19 have been implicated in the inci-
dence of low birth weight in studies involving North Amer-
ican native people. Johnson and colleagues7 assessed the
role of poverty by comparing band-registered First Nations
people in Alberta with a non-First Nations group with low
socioeconomic status. Both groups had poorer birth out-
comes than other women in the province, and both had
higher rates of behavioural risk factors such as smoking and
alcohol use. The behavioural risk profiles of our Aboriginal
cohorts were similar to those reported in other Canadian
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Table 3: Relation between ethnicity and other selected variables and birth outcomes

OR (and 95% CI)

Low birth weight (< 2500 g) Premature birth (< 37 wk gestation) Macrosomia (birth weight > 4000 g)

Variable Crude Adjusted* Crude Adjusted* Crude Adjusted*

Aboriginal ethnicity† 1.46 (0.52–4.15) 0.85 (0.19–3.78) 1.45 (0.57–3.72) 0.90 (0.21–3.89) 2.04 (1.03–4.03) 2.12 (0.84–5.36)

Smoking‡ 2.58 (1.61–4.15) 1.71 (0.91–3.21) 1.78 (1.12–2.83) 1.09 (0.57–2.08) 0.57 (0.34–0.95) 0.61 (0.34–1.09)

Cervicovaginal infection§ 2.05 (1.12–3.76) 2.07 (1.03–4.14) 1.54 (0.94–2.53) 1.58 (0.91–2.74) 0.71 (0.51–0.98) 0.80 (0.56–1.15)
Annual family income
< $12 000 2.00 (1.06–3.81) 2.06 (1.02–4.15) 1.31 (0.68–2.52) 1.12 0.52–2.42) 0.55 (0.27–1.10) 0.56 (0.27–1.19)

Note: OR = odds ratio.
*Adjusted for smoking, positive culture result and family income. Age, marital status, alcohol intake during pregnancy and diabetes status were not consistently associated with birth outcomes and
were therefore not included in the final multivariable analysis models.
†First Nations and Métis.
‡At least 1 cigarette daily.
§Positive result on culture of vaginal sample at any of the 3 sampling times (first or second trimester or during labour). See Methods section for details of microbiology testing.



centres.20,21 Although not studied previously in Aboriginal
women, genital tract infections have been increasingly rec-
ognized as important risk factors in premature birth.8,9,22,23

The prevalence of positive cultures for bacterial vaginosis
in the first and second trimesters was higher among Abo-
riginal than non-Aboriginal women, which is consistent
with studies reporting that the stage of bacterial vaginosis
infection in pregnancy is important to pregnancy out-
come.24,25 Our findings that First Nations infants had higher
mean birth weights than children of other women and that
more Aboriginal infants presented with macrosomia than
non-Aboriginal infants are consistent with other Canadian
reports.26–29

Our study had a few limitations, notably the relatively
small numbers of Aboriginal participants and the even
smaller number of Métis and First Nations women with
certain specific outcomes. These small sample sizes limited
the use of multivariable analyses, as the number of individ-
uals decreased with the number of variables in the models
because of missing data. Therefore, some of the nonsignifi-
cant associations might be due to a lack of statistical power.

Overall, the present study demonstrates that, despite
sharing known risk factors for adverse pregnancy out-
comes, Aboriginal women are not a homogeneous mater-
nity group, and birth outcomes were different between
First Nations and Métis women in the study. However,
Aboriginal ethnicity itself was not independently associated
with low birth weight, prematurity or macrosomia. These
findings should be considered in programs addressing
pregnancy outcomes in Canadian Aboriginal populations.
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