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Abstract
Objective—To review Indigenous infant mortality, stillbirth, birth weight, and preterm birth
outcomes in Australia, Canada, New Zealand and the United States.
Methods—Systematic searches of published literature and a review and assessment of existing
perinatal surveillance systems were undertaken. Where possible, within country comparisons of
Indigenous to non-Indigenous birth outcomes are included.
Results—Indigenous/non-Indigenous infant mortality rate ratios range from 1.6 to 4.0. Stillbirth
rates, where data are available, are also uniformly higher for Indigenous people. In all four
countries, the disparities in Indigenous/non-Indigenous infant mortality rate ratios are most
marked in the post-neonatal period. With few exceptions, the rates of leading causes of infant
mortality are higher among Indigenous infants than non-Indigenous infants within all four
countries. In most cases, rates of small for gestational age and preterm birth were also elevated for
Indigenous compared to non-Indigenous infants.
Conclusions—There are significant disparities in Indigenous/non-Indigenous birth outcomes in
Australia, Canada, New Zealand and the United States. These Indigenous/non-Indigenous birth
outcome disparities fit the criteria for health inequities, as they are not only unnecessary and
avoidable, but also unfair and unjust.
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INTRODUCTION
The population of Indigenous peoples worldwide is estimated to be 370 million persons, or
approximately 6% of the world population [1,2]. Culturally, linguistically, and
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geographically Indigenous peoples are remarkably diverse [3]. The United Nations
recognizes right of Indigenous peoples to determine their own identity or membership [4].
Practically, Indigenous peoples can be defined by their historical continuity with preinvasion and pre-colonial societies that developed on their territories; self-differentiation
from and non-dominance of other sectors of the societies now prevailing on those territories;
and a determination to preserve, develop and transmit to future generations their ancestral
territories, their ethnic identity, and culture [5].
The Indigenous populations of Australia, Canada, New Zealand, and the United States all
share the experience of being minority populations in economically prosperous countries. In
these four countries, economic, social, and health care resources have been, and continue to
be, unequally distributed between the Indigenous and non-Indigenous populations [6–10]. In
each country, Indigenous children and their families are more likely to be living below the
poverty line and in overcrowded accommodation and are over-represented in other measures
of low socioeconomic position [11]. Furthermore, there are striking health status disparities
with Indigenous populations experiencing a disproportionate burden of potentially
preventable mortality and morbidity from acute and chronic conditions [6–11].
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The health of a nation’s infants is understood to be an important upstream indicator of the
health of the population more generally, as well as a reflection of underlying social
determinants of health [12]. In many Indigenous societies, infants are regarded as sacred.
Their nurturance and protection is a central community function and integrally linked to the
rest of the life - death -life cycle [13, 14]. Despite recent international collaborations to
document and address Indigenous child and adult health disparities [6,11,15], there is a gap
with respect to an international review of Indigenous birth outcomes. We provide an
overview of the major birth outcomes (infant mortality, stillbirth, birth weight, and pre-term
birth) for Indigenous populations in Australia, Canada, New Zealand, and the United States.

METHODS
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This is an extension of a larger review of Indigenous children’s health and health assessment
in the four countries [11]. In the production of this larger report, one or more leading
authorities on Indigenous children’s health was engaged from each of the four countries to
write a country specific chapter which included an overview of Indigenous children’s health
outcomes as well as best practice examples in children’s health assessment and response
[16–19]. The lead country author(s) conducted a review of the published literature on
children’s health (including birth outcomes) and/or drew on previously conducted reviews
[10, 20]. For example, in Canada, in collaboration with a medical information specialist, a
set of keywords for population and subject headings was derived, as well as a list of
databases to search. Population key words included: Native, Indian, Aboriginal, Inuit, Métis,
First Nations, infants, and children. These terms were combined with the subject headings:
health status, health status disparities and health surveys. Searched databases included
MEDLINE, Bibliography of Native North Americans; and Health Sciences: a full-text
collection. Abstracts were independently reviewed by two Aboriginal health researchers
using set criteria targeting Aboriginal infant and child health more generally [17]. Articles
specific to birth outcomes were then identified for the current review. Within country
perinatal surveillance data sources were also included in each country’s review. These
included the Australian Institute of Health and Welfare (AIHW) and the Australian Bureau
of Statistics (ABS) in Australia; the Canadian Perinatal Surveillance System (CPSS),
Statistics Canada and provincial and territorial ministries of health in Canada; the Perinatal
and Maternal Mortality Review Committee (PMMRC) in Aotearoa/New Zealand and the
Centers for Disease Control and Prevention and the National Center for Health Statistics in
the United States. The focus of this review was to examine within countries measures of
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infant mortality; neonatal death; postneonatal death; stillbirth and fetal death; perinatal
death; low birth weight (<2500 grams); high birth weight (>4000 g); small for gestational
age (<10th percentile); large for gestational age (>90th percentile); and preterm birth (<37
weeks). There is some variance among the four countries in the working definitions of
perinatal and infant mortality indicators (Table 1).
Where possible within country comparisons between Indigenous and non-Indigenous or
general populations are provided. Cited within country Indigenous rate ratio comparisons
may vary with respect to the comparison group. In some cases, the comparison group also
contains the Indigenous population (i.e. a ‘total population’ rather than a non-Indigenous
comparator).
We have intentionally avoided direct international rate comparisons for the outcomes
described. In addition to the usual challenges inherent in international comparison of birth
outcomes, such as variation in the definition and reporting of stillbirth versus live birth,
international comparisons are also limited by differences in both the methods used to collect
and classify ethnicity data and in the quality and reliability of ethnicity data in each country.

RESULTS
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Australia
In June 2006, the estimated Indigenous or Aboriginal and Torres Strait Islander population
in Australia was 517,200 or 2.5% of the total Australian population. The Indigenous
population was younger than the non-Indigenous population with median ages of 21.0 years
and 37.0 years respectively. In 2003, 39% percent of the Indigenous population was under
the age of 15 years, compared to 20% of the total Australian population. The relatively
youthful Indigenous population is linked to a total fertility rate for Indigenous mothers of 2.1
babies compared with 1.8 babies for non-Indigenous mothers [21]. Recorded Indigenous
births are likely to underestimate actual births as the Aboriginal and Torres Strait Islander
status of the parent is not always recorded or is not correctly recorded [16, 22].
Infant and Perinatal Mortality—The rates of Indigenous infant deaths in Queensland,
Western Australia, South Australia and the Northern Territory declined from 15.2 per 1000
live births in 1998 to 11.6 per 1000 live births in 2006. At the same time points, nonIndigenous infant mortality rates were, respectively, 5.1 and 4.2 per 1000 live births. The
disparity between Indigenous and non-Indigenous populations decreased over these years
from a rate ratio of 3.0 to 2.7, which represents a 10% decrease (Table 2) [23].
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In 2006, Indigenous babies were over two and a half times more likely to die in the neonatal
period (7.1 deaths per 1,000 live births) compared to non-Indigenous babies (2.8 deaths per
1,000 live births) and nearly twice as likely to die in the perinatal period (20.7 deaths per
1,000 live births and fetal deaths) compared with non-Indigenous babies (10.1 deaths per
1,000 live births and fetal deaths) [21].
In Western Australia, in the birth years 1984 to 2001, the post-neonatal death rate was
higher than the neonatal death rate for Indigenous infants. The disparity between Indigenous
and non- Indigenous post-neonatal mortality rates was more marked than the disparities in
neonatal infant death, and increased over this period [24].
Cause of Death—Between 2002–2006, the major causes of death for Indigenous infants
were conditions originating in the perinatal period (44%), sudden infant death syndrome
(SIDS, 22%), congenital malformations (12%), respiratory diseases (8%), external causes
(mainly accidents) (4%), and infectious and parasitic diseases (such as septicaemia,
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meningococcal infection and congenital syphilis, 4%) (Table 3). Death rates due to
respiratory diseases and infectious and parasitic diseases were particularly high among
Indigenous infants, and were, respectively, five and eleven times higher than those observed
in non-Indigenous infants [21].
The rate of SIDS (per 1000 live births) among the total Australian infant population has
decreased significantly over the past two decades from 1.79 in the period 1980–90 to 1.15 in
the period 1997–2002. National data describing the rates of Indigenous SIDS are not
available. A Western Australia study including all deaths between 1980 and 2002 found that
the rate of SIDS among non-Indigenous infants decreased from 1.3 to 0.6 per 1,000 live
births over this period. However, a similar decrease was not observed among Indigenous
infants whose SIDS death rates were 4.9 in 1980 and 4.7 per 1,000 live births in 2002. This
slower decrease among Indigenous infants relative to non-Indigenous infants resulted in an
increase relative risk of SIDS death (RR= 7.9) [25].
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Birth Weight—During 2003–2005, there were 3601 low birth weight babies born to
Indigenous mothers, which represented 13% of all Aboriginal and Torres Strait Islander
births. This was more than double the proportion of low birth weight babies born to nonIndigenous mothers (6.1 per cent) [21]. Data from 1991–2004 show an increase in the rate of
low birth weight babies born to Indigenous, from 11.2 to 12.1 per 100 live births.
Preterm Birth—In the period 2001–2004, 14 per cent of all babies born to Indigenous
women were born preterm, compared with 8% of babies born to non-Indigenous women
[22].
Canada
In Canada, Indigenous peoples represent themselves politically and are recognized by
federal and provincial governments as belonging to one of several major groups: First
Nations or Indian (includes Status Indians on-reserve, Status Indians off-reserve, and nonStatus Indians), Inuit, and Métis. Collectively, these groups are recognized as ‘Aboriginal’
by the Canadian constitution [26].
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According to the 2006 census, just under 1.2 million persons or 4% of the total population in
Canada reported Aboriginal identity. Approximately 60% identified as North American
Indian, 33% identified as Métis, 4% identified as Inuit, and the remaining 3% identified with
more than one Aboriginal group and/or self-reported as Status Indians but didn’t identify as
Aboriginal [27]. These numbers underestimate the actual Aboriginal population in Canada
as there was significant non-participation in the census by a number of First Nations (Status
Indians on-reserve) communities and individuals and possibly other Aboriginal groups [27].
In 2006, 29.7% of the Aboriginal population in Canada was under the age of 15 years,
compared to 17.7% of the Canadian population. The large and growing populations of First
Nations/Indians, Inuit, and Métis infants, children, and youth is linked to a birth rate that is
1.5 times higher than the non-Aboriginal birth rate [27]. Specifically, the fertility rate
between 1996 and 2001 was 2.9 children for First Nations/Indian women, 2.2 for Métis
women, and 3.4 for Inuit women, compared to a rate of 1.5 among all Canadian women
[28].
Birth outcomes are described below according to specific Aboriginal subgroup. Data which
is not disaggregated into these subgroups is less useful from a public health perspective as
these major categories currently define health service infrastructure and provider jurisdiction
[29]. As a result of deficiencies in Canada’s perinatal surveillance system, high quality birth
outcomes data are only available for provincial subgroups of First Nations or Indians, and
Inuit living in Inuit inhabited areas [20].
Open Womens Health J. Author manuscript; available in PMC 2013 February 04.
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Infant and Perinatal Mortality—Between 1981 and 2000, in British Columbia, infant
mortality rates among infants born to parents who were First Nations (Status Indians living
on reserve, off-reserve Status Indians or those who self-identified as ‘Aboriginal’) were 2.3
times higher in rural areas and 2.1 times higher in urban areas than those of the ‘non-First
Nations’ population [30].
In Manitoba, between 1991 and 2000, infant mortality rate (IMR) among First Nations
(Status Indians on reserve) and self-identified off-reserve Status Indians was 10.2 per 1,000
live births compared to a ‘non-First Nations’ rate of 5.4 [31]. IMRs for First Nations (Status
Indians on reserve) and Status Indians living off-reserve produced by the First Nations and
Inuit Health Branch and/or the four Western provinces have not been included in this review
due to variations in IMR calculation methods and in the quality of the Aboriginal data
[20,29,32].
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The disparities in First Nations (Status Indians on reserve) and off-reserve Status Indian
IMRs are most marked for post-neonatal infant mortality. In British Columbia, the First
Nations (Status Indians on reserve) and off-reserve Status Indian neonatal IMR was 1.3
(urban) and 1.5 (rural) times the ‘non-First Nations’ neonatal IMR while the post-neonatal
IMR was 3.6 times the ‘non-First Nations’ postneonatal IMR in both urban and rural areas
[30]. In Manitoba, no significant difference was found in the First Nations (Status Indians on
reserve) and off-reserve Status Indian neonatal IMR compared to the ‘non-First Nations’
rate, however the First Nations (Status Indians on reserve) and off-reserve Status Indian
postneonatal IMR was 3.6 times the ‘non-First Nations’ postneonatal IMR [31].
The first birth cohort linkage study examining Inuit infant mortality in Quebec for the years
1995–1997 used self-reported Inuit mother tongue as a proxy for Inuit ethnicity [33]. This is
a fairly reliable proxy as 86% of the Inuit population in Quebec reports an Inuit language
mother tongue. This study reported an IMR of 23.1 per 1,000 live births for Inuit mother
tongue infants, which was over four times the IMR for French mother tongue infants.
Wilkins et al. examined IMRs for residents of census subdivisions in which 33% or more of
the population was Inuit [34]. The IMR (per 1,000 births) for ‘Inuit inhabited areas’
decreased from 25.6 in 1989–1993 to 21.9 in 1994–1998 and to 18.5 deaths in 1999–2003.
IMRs in Inuit inhabited areas were consistently four times total Canadian IMRs, as
Canadian IMRs also fell during this period, with a net result of no change in the Inuit
inhabited area/Canadian IMR disparity.
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Work using a larger birth cohort (1991–2000) in Quebec found a similar disparity with
IMRs (per 1000 live births) of 18.7 among Inuit mother-tongue infants compared to 4.4
among and the infants of non-First Nations and non-Inuit mother tongue [35]. This study
also reported that the disparity in infant mortality is greater in the postneonatal period (7.8
per 1000) than the neonatal period (2.5 per 1000).
There is very little published information regarding Aboriginal stillbirth and perinatal
mortality rates. Simonet et al. have calculated a stillbirth rate for Inuit mother tongue women
in Quebec of 2.6 per 1,000 total births (live and stillbirths) [35]. For Inuit-inhabited areas,
the rate was 7.4 per 1,000 births, which was 1.7 times the stillbirth rate for the rest of
Canada [36].
Cause of Death—Cause of death data are sparse as consistent Aboriginal identifiers on
vital registration forms are lacking. For Inuit-inhabited areas, excess mortality is observed
for all major causes of infant death compared to the rest of Canada, including congenital
anomalies (risk ratio (RR)=1.6), immaturity-related conditions (RR=3.0), asphyxia
(RR=2.4), SIDS (RR=7.2), infection (RR=8.3), and external causes (RR=7.3) [36].
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Additional studies indicate that Aboriginal infants suffer from and/or die in disproportionate
numbers from congenital anomalies [31, 37], respiratory tract infection [30, 31, 33] and
SIDS [30, 31, 33].
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Birth Weight—Parental reporting of birth weight on the Aboriginal Children’s Survey
[38], First Nations Regional Longitudinal Health Survey [39] and National Longitudinal
Survey of Children and Youth, [40] indicates that rates of low birth weight for First Nations
(Status Indian living on reserve) and off-reserve Status Indians are similar to those of the
Canadian population, while rates of low birth weight for non-Status Indians living offreserve are higher than those of the Canadian population (Fig. 1). The rate of low birth
weight was slightly higher for both the Inuit and Métis infants compared to the Canadian
population [38,40]. Rates of high birth weight also varied, with substantially higher rates
observed for First Nations living on-reserve and First Nations with status or treaty living off
reserve compared to the total Canadian population(excluding First Nations reserves)
[38,39,40]. Rates of high birth weight were slightly higher for non-Status Indians and Métis
and slightly lower for Inuit again compared to total Canadian rates [38,40]. Studies based on
birth registration for First Nations/Status Indians living on and off reserve in British
Columbia and Manitoba demonstrate higher rates of large for gestational age (LGA) and
lower rates of small for gestational age (SGA) for these populations compared to the non
First Nations/Status Indian population [30,31]. First Nations and Inuit mother tongue
populations in Quebec also have higher rates of LGA and lower rates of SGA compared to
the other mother tongue groups [35].
Preterm Birth—There is no consistent national, provincial or territorial tracking of
preterm birth rates among Aboriginal groups. In British Columbia, preterm birth rates
among First Nations (Status Indians on reserve) and Status Indians living off-reserve were
40% to 70% higher than those of ‘non-First Nations [30]. In Manitoba, preterm birth rates
among First Nations (Status Indians on reserve) and Status Indians living off-reserve are
only slightly higher than those of ‘non-First Nations [31]. However, preterm birth rates are
higher among Status Indians living off-reserve compared to on-reserve. For Inuit inhabited
areas, the average preterm birth rate from 1990 to 2000 was 10.7%, compared to a rate of
7.4% for the rest of Canada [36]. Among a sample of Inuit women living in the Baffin
Region between 1998 and 2000, 18.2% of births were preterm (before 37 weeks) and 2.4%
of births were extremely preterm (before 32 weeks) [41]. These rates are similarly higher
than reported rates of preterm birth in other regions of Canada for the same time period.
Simonet et al., have calculated a preterm birth rate for Inuit mother tongue women in
Quebec of 10.8% which is approximately 1.5 times the preterm birth rate of non-First
Nations, non-Inuit mother tongue women [35].

PMC Canada Author Manuscript

New Zealand
According to the 2006 Census Māori - the Indigenous population in Aotearoa/New Zealand
- accounted for about 15% of the total population in the 2006 census [42]. Thirty five
percent of the Māori population is under 15 years of age, compared with 21.5% for the total
population (which includes Māori) [43]. The drivers of Māori population growth include the
younger age structure of the Māori population with more people in the child bearing years,
and a higher fertility rate (2.7 in 2004 compared with 1.9 for non-Māori females)[44]. In
2007, just under 30% of babies born in New Zealand (NZ) were registered as being of Māori
ethnicity [45].
Perinatal and Infant Mortality—The Perinatal and Maternal Mortality Review
Committee (PMMRC) reported that, in 2007, the total perinatal related mortality rate was
higher among Māori (11.4 per 1000 total babies born) compared to NZ European (9.8).
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Stillbirth rates were also higher among Māori (6.8 per 10,000 births) than NZ European
(5.0). Similarly, the Māori neonatal mortality rate was higher (3.2 per 1000 live births) than
the NZ European rate (2.2). None of these ethnic differences were statistically significant,
but numbers are small as only one year of data is available [45].
Using a different method to ascertain perinatal and infant mortality rates and a different
method of classifying ethnicity, Hauora: Māori Standards of Health IV reported infant
mortality over the period 2000–2004. Māori infant mortality (8.1 per 1000 live births) was
significantly higher than that of non-Māori infants (5.0 per 1000 live births; odds ratio 1.6;
p<0.05) [46]. Māori/non-Māori disparities in infant mortality are most marked in the
postneonatal period [47].
Cause of Death—In 2007, the PMMRC reported that the Maori perinatal mortality rate
caused by ‘no obstetric antecedent’ was significantly higher than that of NZ European.
Māori perinatal mortality rates due to antepartum haemorrhage, ‘specific perinatal
conditions’, fetal growth restriction, maternal conditions, antepartum haemorrhage, and
spontaneous preterm birth were higher than those of NZ Europeans but the differences were
not statistically significant. Only one year of PMMRC data is available, so small numbers
may preclude the detection of ‘true’ ethnic disparities in these outcomes [45] (Table 4).

PMC Canada Author Manuscript

Hauora—Hauora: Māori Standards of Health IV reported that for both Māori and nonMāori infants, perinatal conditions were the most common cause of death for infants under
one year. Preterm birth was the main cause of death due to perinatal conditions and was
significantly higher among Māori than non-Māori (odds ratio=1.8, p<0.05). Death from
unknown causes was ranked second as a cause of death for Māori infants (2.4 per 1000 live
births) and the third for non-Māori infants (0.4 per 1000 live births) with Māori infants
nearly six times as likely to die of unknown causes than non-Māori (odds ratio=5.9, p<0.05).
SIDS accounted for most deaths in the unknown cause’s category. The Māori SIDS rate was
2.0 per 1000 live births, significantly higher than the non-Māori rate of 0.4 per 1000 live
births (odds ratio=5.7, p<0.05) [46].
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Congenital anomalies was the third most common cause of death of Māori infants (1.2 per
1000 live births) and this rate was not significantly different from that of non-Māori infants.
Accidental death was ranked fourth as a cause of death for both Māori and non-Māori
infants. Māori infants were over four times as likely to die from an accident as non-Māori
infants (odds ratio=4.1, p<0.05). Accidental suffocation in bed was the commonest accident
resulting in death and was significantly higher among Māori (0.5 per 1000 live births) than
non-Māori infants (0.1 per 1000 live births; odds ratio=4.3, p<0.05) [46]. Respiratory
conditions ranked fifth as a cause of death for Māori infants (0.3 per 1000 live births) and
the seventh for non-Māori infants (0.1 per 1000 live births) and the differences between the
Māori and non- Māori rates were significantly different (odds ratio=4.1, p<0.05) [46].
Birth Weight and Preterm Birth—During 2002–2006, rates of SGA were 50% higher
for Māori compared to European New Zealanders [47]. During 1996–2006, Māori
experienced the highest preterm birth rates of any ethnic group in New Zealand.
United States
According to the most recent US Census in 2000, 4.3 million people or 1.5% of the total US
population reported that they were American Indian or Alaska Native. Native Hawaiians
makes up approximately 0.1% of the US population (401,000 people) [48]. In the United
States there are approximately 1,129,000 American Indian/Alaska Native/NativeHawaiian
children under 15 years of age. According to the 2000 U.S. Census, 3.7% of the American
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Indian/Alaska Native/Native Hawaiian population was under the age of 15 years, compared
to 2.3% of the total American population.
Infant and Perinatal Mortality—Infant mortality rates are higher among the Native
Hawaiian (9.0 per 1,000 live births) and American Indian/Alaska Native (AIAN)
populations (8.3 per 1,000 live births) compared to a rate of 5.7 among White Americans
[49]. The Native Hawaiian neonatal mortality rate (6.2 per 1,000 live births) is higher than
both the AIAN neonatal mortality rate (4.4 per 1,000 live births) and the White neonatal
mortality rate (3.8 per 1,000 live births) [49]. The postneonatal mortality rate for AIAN
populations was 4.4 per 1,000 live births) and over twice that of Whites (1.9 per 1,000) [49].
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Cause of Death—The leading cause of infant death in the United States in 2000 was
congenital malformations, deformations and chromosomal abnormalities (congenital
malformations), accounting for 21% of all infant deaths. Infant mortality rate for congenital
malformations among American Indian mothers was 1.5 per 1000, but was not statistically
significant from white mothers. Disorders related to short gestation and low birth weight, not
elsewhere classified was the second leading cause of infant death and accounted for 16% of
all infant deaths, followed by SIDS accounting for 9% infant deaths. For American Indian
mothers, SIDS was 2.3 times that for white mothers. As most SIDS deaths occur during the
postneonatal period, the high SIDS rates for infants of American Indian mothers account for
much of their elevated risk of postneonatal mortality. For American Indian mothers, more
than one-fourth (26%) of their elevated infant mortality rate, when compared with white
mothers, can be accounted for by their higher SIDS rates (1.2 per 1000), and 14% by higher
rates for low birth weight (1.1 per 1000) [49]. If American Indian infant mortality for SIDS
and low birth weight could be reduced to white levels, the difference in the infant mortality
rate between American Indian and white mothers would be reduced by 40% [49].
Comparable national Native Hawaiian cause of infant mortality data is not currently
available because all reporting continues to follow the outdated U.S. Office of Management
and Budget guidelines. In spite of the federal mandate to disaggregate Native Hawaiian and
Other Pacific Islander data from the larger Asian race category, national data are still not
publicly available on Native Hawaiians.
Birth Weight and Preterm Birth—Low birth weight or very low birth weight (birth
weight less than 1500 g) is approximately 43% higher among AI/AN compared to their
White American counterparts, and rates of prematurity among AI/AN are 16.6 per 1000 live
births (compared to 11.3 per 1000 live births for White Americans) [49].

DISCUSSION
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Understanding the Findings – A Global Perspective
In Australia, Canada, the United States and New Zealand, Indigenous peoples represent a
sizeable, youthful, and growing population group. Given their younger population age
structure and higher fertility rates, Indigenous populations embody a significant potential for
future contribution to both Indigenous and non-Indigenous society in all four countries.
Significant and potentially preventable disparities in Indigenous/non-Indigenous birth
outcomes are evident in all four countries. Stillbirth rates, where data are available, are
uniformly higher for Indigenous people. In all four countries, infant mortality rates are
higher among Indigenous children with Indigenous/non-Indigenous infant mortality rate
ratios ranging from 1.6 to 4.0. In all four countries, the disparities in Indigenous/nonIndigenous IMR ratios are most marked in the post-neonatal period. Generally, stillbirth is
associated with maternal health and access to maternity care; neonatal death is associated
Open Womens Health J. Author manuscript; available in PMC 2013 February 04.
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with access to obstetric and neonatal care; and postneonatal death is more likely to reflect
social and environmental factors. These findings would suggest that health service, program,
and policy responses are required across the spectrum of these domains, with special
emphasis on the amelioration of Indigenous/non-Indigenous disparities in the social and
environmental determinants of infant health.
With very few exceptions, mortality rates for the leading causes of death in all four countries
are higher among Indigenous infants than non-Indigenous infants. Of particular concern are
the consistent and significant Indigenous/non-Indigenous disparities in infant death from
SIDS and respiratory tract infection, as there are existing public health strategies that can
reduce both of these causes of death.
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Indigenous infants in Australia, Canada, and the United States are more likely than nonIndigenous infants to be born with a low birth weight, except for First Nations/Indians in
Canada. This is likely linked to the higher rates of preterm birth for Indigenous compared to
non-Indigenous populations identified in all four countries. Where data was available, rates
of SGA were also elevated for Indigenous compared to non-Indigenous infants except for
First Nations/Indians in Canada. Interestingly, rates of HBW and LGA are increased for
almost all groups of Indigenous peoples in Canada compared to the general and/or nonIndigenous populations. The increased incidence of HBW is marked for First Nations/Status
Indians living on and off-reserve. While the underlying causes of this are not clear, links
have been made between the relatively high and increasing rates of maternal diabetes in the
First Nations/Indian population in Canada, compared to the non-Indigenous population [50].
While HBW/LGA are not routinely identified as major birth outcomes of interest, HBW and
LGA are linked to adverse clinical outcomes [51]. It will be important to monitor it closely
among Indigenous populations in Canada and perhaps also Australia, New Zealand and the
United States, where there are emerging epidemics of chronic disease, including diabetes
among Indigenous peoples [15].
The consistency of Indigenous/non-Indigenous birth outcome disparities across all four
countries, across almost all major birth outcomes provides compelling evidence of
Indigenous/non-Indigenous health inequity. Health inequity has been defined as “differences
in health that are not only unnecessary and avoidable, but in addition unfair and unjust [52].”
The persistence of these birth outcome disparities in affluent countries where the majority
populations take for granted the daily expression of their rights to life, health, and livelihood
is particularly problematic from a human rights and population health perspective.
Furthering this sense of urgency and alarm is the fact that the challenges in the accurate
identification of Indigenous individuals on vital registration records translates into a
systematic underestimate of Indigenous/non-Indigenous birth outcome disparities as adverse
Indigenous events are more likely to be misclassified as non-Indigenous than vice versa.
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Measurement Limitations and Recommendations
Improvement of the quality and coverage of Indigenous birth outcomes data and health
information systems is a priority in all four countries. A major challenge in Australia,
Canada, and the United States is the accurate, consistent, and inclusive identification of
Indigenous peoples on vital registration and hospitalization records. In all three countries,
there is an under-registration of Indigenous births and deaths. In some cases, entire groups
of Indigenous peoples are excluded from Indigenous data sets. For example, in Canada, high
quality infant mortality rates are currently only available for two provincial subgroups of the
First Nations/Indians and for Inuit living in Inuit inhabited areas [20]. There are no infant
mortality rates for non-Status Indians and Métis [20], despite the fact that combined these
two populations represent almost half of the Aboriginal identity population in Canada [27].
The major barrier to high quality Indigenous infant mortality rates in Canada is the absence
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of a consistent identifier on provincial and territorial infant birth and death registrations that
is inclusive of all major Aboriginal groups. This exclusion of Indigenous persons or
communities from basic public health surveillance based on their chosen place of residence,
ethnic identity, or the use of government defined Indigenous categories over Indigenous
determinations of identity and membership clearly violates the United Nations Declaration
on the Rights of Indigenous Peoples.
When identifiers are present on vital statistics and hospitalization records, there is an
additional challenge in ensuring that Indigenous ethnicity is correctly recorded.
Misclassification of Indigenous persons as non-Indigenous is a common problem that
contributes to underestimates of Indigenous/non-Indigenous health disparities. Crossreferencing of multiple databases and the use of an “ever Maori” flag has addressed this
issue with some success in New Zealand.
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In New Zealand, the Perinatal and Maternal Mortality Review Committee (PMMRC)’s
maternal and perinatal dataset will eventually provide more rigorous and complete data but
is limited at present by only having one full year (2007) of complete maternal and perinatal
data. Several years of data will be required to clarify whether or not there are true
Indigenous/non-Indigenous disparities in a number of birth outcomes. Direct comparison of
the 2007 rates reported by the PMMRC cannot be made with previous data as the process
used by PMMRC for ascertaining perinatal deaths in 2007 differs from the process used by
the New Zealand Health Information Service in earlier years. In all four countries, changes
in ethnic identification methods over time will impact our longitudinal understanding of
birth outcomes.
Improvement is also required in the scope of available birth outcomes data. For example,
while prematurity and stillbirths contribute greatly to the burden of disparities, they have
attracted remarkably little attention among Indigenous populations. Some of this void can be
attributed to gaps in data quality and coverage. The lack of a universally accepted definition
of stillbirth makes it difficult to understand the magnitude or size of the problem.
Additionally, more information and analysis is required regarding the causes of adverse birth
outcomes, including their relative contributions. This will require the collection of additional
information regarding social determinants of health and access to services on vital
registration forms and/or the linkage of vital registration systems to other databases.
Moving Forward Under Indigenous Leadership
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Indigenous peoples have clearly articulated their desire to be actively involved in the
development, governance, and management of their health measurement systems [39, 53–
56]. This mandate is linked to article 23 of the International Declaration on the Rights of
Indigenous Peoples which recognizes the right of Indigenous peoples “to be actively
involved in developing and determining health, housing and other economic and social
programs affecting them and, as far as possible, to administer such programs through their
own institutions [4]”. Hence, any improvement to Indigenous birth outcomes surveillance
and response must be premised on solid partnerships with relevant Indigenous stakeholder
groups. Ideally, such partnerships would involve Indigenous individuals and community
authorities as leaders or co-leaders in the governance and day to day management of health
information systems. An additional benefit of building in this type of Indigenous
participation and leadership is that it facilitates the immediate uptake and application of birth
outcome data into maternal, child, and family health programs and services, which are
increasingly being administered by Indigenous authorities.
It is becoming more evident that strategic responses to Indigenous birth outcome inequities
need to be specifically tailored to Indigenous community contexts. For example, in both
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Australia and New Zealand, significant decreases in the incidence of SIDS in the nonIndigenous populations were temporally linked to health promotion campaigns targeting
SIDS risk factors [18, 56]. Unfortunately in both countries, similar decreases in the
incidence of SIDS were not seen in Indigenous communities [16,18]. As a result, in New
Zealand in 1994, a Māori specific SIDS prevention team was established. This Māoriled
team developed tailored, Māori specific SIDS prevention strategies in close consultation
with Māori communities. Subsequently, Māori SIDS rates have steadily fallen since 1995
[18]. Tailored response strategies are best implemented in partnership with and/or under the
leadership of Indigenous community authorities as this will facilitate programs that build on
local health knowledge and knowledge systems. Improvement of Indigenous birth outcome
assessment and response under the leadership of and/or in partnership with Indigenous
stakeholders is a priority in all four countries.
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SYNOPSIS
Indigenous birth outcomes in Australia, Canada, New Zealand and the United States are
significantly worse than those of the majority non-Indigenous populations in all four
countries, across every major birth outcome.
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Fig. 1.

Prevalence of Low (<2500 g) and High (>4000g) Birth Weight among Aboriginal groups
and general population in Canada (source: ACS 2006, RHS 2002/3, NLSCY 2000/1).
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Definitions of Perinatal and Infant Mortality Indicators in Australia, Canada, Aotearoa/New Zealand, and the
United States
Definition

Infant mortality - death between the age of 0 and 364 days of life or death before 1
year of age

Australia

Canada

New Zealand

United States

X

X

X

X

X

X

Neonatal death
- death between the age of 0 and 27 days of life.
28th

X
X

- death between the age of 0 and 28 days (includes
day). Early neonatal
death is that which occurs within the first seven days of life (including on the
seventh day). Late neonatal death is that which occurs between the eighth day and
the 28th day (including on the 28th day).

Postneonatal death
- death between the age of 28 and 364 days of life.

X

X

- death between 29th day and one year of age.

X
X

Fetal death
- synonymous with still birth.

X

X

PMC Canada Author Manuscript
Manuscript

- death of a fetus at ≥20 weeks, or weight ≥400 g if gestation is unknown,
including stillbirth and pregnancy terminations.

X

- death of a fetus at ≥20 weeks, or weight ≥500 g if gestation is unknown,
including stillbirth and pregnancy terminations.

X

Still birth
- death of a fetus at ≥20 weeks or birth weight ≥400 g, including terminations of
pregnancy at ≥20 weeks of gestation.

X

- death of a fetus with a gestation ≥ 20 weeks, or birth weight ≥500 grams. The
definition varies slightly in the province of Quebec where only the birth weight
criterion applies (birth weight 3500 grams). Includes terminations of pregnancy.

X

- death of a fetus born at ≥20 weeks, weight ≥400 g if gestation is unknown.
Excludes terminations of pregnancy.

X

- not a technical term. Used generally to refer to late fetal death (≥ 28 weeks or
≥ 1000 g).

X

Perinatal mortality rate
- Stillbirths and neonatal deaths per 1000 total babies born alive or born dead at
≥20 weeks, or weight ≥400 g if gestation is unknown.
- Fetal deaths and early neonatal deaths (during the first 7 days of life including
day 7) per 1000 total at ≥20 weeks, or weight ≥500 g if gestation is unknown.

X
X

PMC Canada Author

- Fetal deaths and early neonatal deaths (death during the first 7 days of life
including day 7) per 1000 total births at ≥20 weeks, or weight ≥400 g if gestation
is unknown.
- Fetal deaths and neonatal deaths per 1000 total births at ≥20 weeks, or weight
≥500 g if gestation is unknown.
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X

X
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10.1

3.2

4.7

10.1

3.1

4.7

14.9

2000

8.2

2.7

4.8

13

2001

9.3

3

4.8

14

2002

7.8

3.1

3.8

11.6

2003

7.8

3

4

11.8

2004

8.2

2.9

4.4

12.6

2005

7.4

2.7

4.2

11.6

2006

−17.8*

−0.1*

−0.4*

Mortality rate for Indigenous infants minus the mortality rate for non-Indigenous infants.

Mortality rate for Indigenous infants divided by the mortality rate for non-Indigenous infants.

Per cent change between 1998 and 2006 based on the average annual change over the period.

Average annual change in rates, rate ratios and rate differences determined using linear regression analysis.

Data exclude 90 registered infant deaths where Indigenous status was not stated over the period 1998–2006 in Queensland, Western Australia, South Australia and the Northern Territory combined.

Source: AIHW analysis of National Mortality Database

(e)

(d)

(c)

(b)

(a)

−28.5*

−8.4

−24.9*

−0.5*

0

% change over period(c)

Annual change(b)

Represents results with statistically significant increases or decreases at the p < 0.05 level over the period 1998–2006.

*

10.2

3

Rate ratio (d)

Rate difference(e)

5.1

14.7

15.2

Non-Indigenous

Indigenous

1999

1998

Infant Mortality Rates, Rate Ratios and Rate Differences in Australia, including Queensland, Western Australia, South Australia and the Northern
Territory, 1998–2006(a)
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Causes of Infant Death (Deaths per 1,000 live births) by Aboriginal and Torres Strait Islander Status,
Australia: Queensland, Western Australia, South Australia and the Northern Territory, 2002–06
Cause of Death (ICD-10 codes)

Indigenous

Non-Indigenous

Rate Ratio

Certain conditions originating in the perinatal period (P00-P96)

5.7

2.1

2.7*

Symptoms, signs, and abnormal clinical findings n.e.c. (R00-R99)

2.7

0.5

5.7*

Sudden Infant death Syndrome (SIDS) (R95)

1.1

0.2

5.4*

Congenital malformations, deformations and chromosomal abnormalities (Q00-Q99)

1.5

1

1.5*

Diseases of the respiratory system (J00-J99)

0.9

0.1

8.6*

External causes (injury & poisoning) (V01-Y99)

0.5

0.1

3.8*

Certain infectious and parasitic diseases (A00-B99)

0.3

0.1

4.2*

Diseases of the circulatory system (I00-I99)

0.2

0.1

3.1*

Other conditionsa

0.5

0.3

1.8*

Total

12.3

4.2

2.9*

*

Represents results with statistically significant differences in the Indigenous/non-Indigenous comparisons at the p < 0.05 level.
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a

Other conditions include: neoplasms (C00-D48); diseases of blood and blood-forming organs (D50-D89); endocrine, nutritional and metabolic
diseases (E00-E89); mental and behavioural disorders (F00-F99); diseases of the nervous system (G00-G99); diseases of the eye and adnexa (H00H59); diseases of the ear and mastoid process (H60-H95); diseases of the digestive system (K00-K93); diseases of the musculoskeletal system and
connective tissues M00-M99); diseases of the genitourinary system N00-N99); and diseases of the skin and subcutaneous tissue (L00-L99).

Note: Data are reported for Queensland, Western Australia, South Australia and the Northern Territory only. These four states and territories are
considered to have adequate levels of Indigenous identification in mortality data. They do not represent a quasi-Australian figure.
Source: Australian Institute of Health and Welfare (AIHW) analysis of National Mortality Database.
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10
5

10
22
11
18
36
33
9

Maternal conditions

Specific perinatal condition

Hypoxic peripartum

Fetal growth restriction

Spontaneous preterm

Unexplained antepartum

No obstetric antecedent

1.8

0.5

1.7

1.8

0.9

0.6

1.1

0.5

1.3

0.2

0.5

2.3

Perinatal mortality rate

Māori n = 19,463

Source: Perinatal and Maternal Mortality Review Committee (2009), p56.

4.1

14.9

16.3

8.1

4.5

11.3

4
25

Hypertension

Antepartum haemorrhage

4.1

9

Perinatal infection

19.9

%

44

n

Congenital abnormality

Perinatal Death Classification

1

47

32

15

15

19

7

25

9

10

101

n

0.4

16.7

11.4

5.3

5.3

6.8

2.5

8.9

3.2

3.6

35.9

%

0

1.6

1.1

0.5

0.5

0.7

0.2

0.9

0.3

0.3

3.5

Perinatal mortality rate

New Zealand European n = 28,755

Māori and New Zealand European Perinatal Death Classification - Specific Perinatal mortality rates (Per 1000 births) in New Zealand, 2007
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