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Abstract

Objective—We assessed individual- and community-level disparities and trends in birth 

outcomes and infant mortality among First Nations (North American Indians) and Inuit versus 

other populations in Quebec, Canada.

Methods—A retrospective birth cohort study of all births to Quebec residents, 1991–2000. At the 

individual level, we examined outcomes comparing births to First Nations and Inuit versus other 

mother tongue women. At the community level, we compared outcomes among First Nations and 

Inuit communities versus other communities.

Results—First Nations and Inuit births were much less likely to be small-for-gestational-age but 

much more likely to be large-for-gestational-age compared to other births at the individual or 

community level, especially for First Nations. At both levels, Inuit births were 1.5 times as likely 
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to be preterm. At the individual level, total fetal and infant mortality rates were 2 times as high for 

First Nations, and 3 times as high for Inuit. Infant mortality rates were 2 times as high for First 

Nations, and 4 times as high for Inuit. There were no reductions in these disparities between 

1991–1995 and 1996–2000. Modestly smaller disparities in total fetal and infant mortality were 

observed for First Nations at the community level (risk ratio=1.6), but for Inuit there were similar 

disparities at both levels. These disparities remained substantial after adjusting for maternal 

characteristics.

Conclusion—There were large and persistent disparities in fetal and infant mortality among 

First Nations and Inuit versus other populations in Quebec based on individual- or community-

level assessments, indicating a need to improve socioeconomic conditions as well as perinatal and 

infant care for Aboriginal peoples.
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INTRODUCTION

Indigenous people worldwide experience disparities in maternal and infant health 

determinants and outcomes compared to non-Indigenous populations [1,2]. Substantially 

higher infant mortality rates have been reported among Indigenous compared to non-

Indigenous populations even in developed countries including Australia, Canada, New 

Zealand and the United States [3–17].

Although significant improvements have been made over the past decades in maternal and 

infant health in Canada, mainly due to improved living conditions and better health care, the 

relative disparities largely persist and present a major challenge. In Canada, the Constitution 
Act (1982) recognizes and re-affirms the Aboriginal rights of three groups of Aboriginal 

peoples: Indians (alternative terms: “North American Indians”, “First Nations”), Inuit and 

Métis. The federal Indians Act defines the term “Status Indians” in reference to registered 

Indians. For this article, the term First Nations includes “Status Indians” living on- or off-

reserve as well as “non-Status” Indians.

Population-based data on Aboriginal birth outcomes suffer from a lack of individual-level 

Aboriginal birth identifiers in most provinces in Canada [10,18]. Of the few provinces with 

an Aboriginal birth identifier, the identifier may provide only incomplete coverage of 

Aboriginal births, or may have missed a significant proportion of total Aboriginal births. For 

example, Métis and non-Status Indian groups are almost always excluded. In Quebec, where 

First Nations and Inuit births can only be identified by maternal mother tongue recorded on 

birth registrations [10]. However, about 40% of self-identified First Nations and 14% of self-

identified Inuit in Quebec no longer spoke a native mother tongue, according to the 2001 

census, indicating that significant numbers of Inuit and especially First Nations births would 

have been missed using the mother tongue identifier.

In Canada, the overwhelming majority of residents of First Nation reserves and northern 

Inuit communities are First Nations and Inuit, respectively. This creates a unique opportunity 
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to assess Aboriginal birth outcomes at the community level which may provide useful 

information for developing targeted community-level perinatal and infant health promotion 

programs. Such information may be particularly relevant for First Nations and Inuit in 

Quebec, since about 63% of First Nations live on Indian reserves and 94% of Inuit live in 

Inuit communities in the Nunavik region, respectively, according to the 2001 census. The 

total Aboriginal population (by self identification) in Quebec numbered approximately 

79,000, accounting for about 1.1% of the total population, including approximately 52,000 

First Nations, 17,000 Métis, and 10,000 Inuit. We sought to determine the disparities and 

trends in birth outcomes and infant mortality comparing First Nations, Inuit and other 

populations at the individual and community levels in Quebec. We could not address Métis 

birth outcomes since Métis births could not be identified at the individual or community 

level.

STUDY DESIGN

Subjects

This was a retrospective birth cohort study of all births (n=840,683) in Quebec 1991–2000, 

using the linked stillbirth, live birth and infant death databases at Statistics Canada. The 

linkage of the birth and infant death records was sponsored by the Canadian Perinatal 

Surveillance System (CPSS). We used data for the period 1991–2000 because those were the 

most recent data available when the study was approved by the research ethics board. 

Available maternal and pregnancy characteristics for births in Quebec in the databases 

include infant sex (boy versus girl), parity (primiparous versus multiparous), plurality 

(singleton versus multiple), gestational age (in completed weeks), birth weight (g), maternal 

age (<10, 20–34, ≥35 years), education (<completed high school, completed high school, 

and ≥some college), marital status (single, common-law union, married), mother tongue and 

place of residence.

The validity of the Canadian linked vital data has been well documented [19]. The study was 

approved by the research ethics board of Sainte-Justine Hospital, University of Montreal, the 

First Nations of Quebec and Labrador Health and Social Service Commission, and the 

Nunavik Nutrition and Health Committee. Informed consent was not sought from individual 

participants because the study was based on anonymized linked birth data.

Individual-Level Aboriginal Birth Identifier

We identified First Nations, Inuit and other births by the maternal mother tongue as recorded 

on birth registrations [10]. If the maternal mother tongue was missing and paternal mother 

tongue was not missing, then the maternal mother tongue was taken to be the same as the 

paternal mother tongue. Mother tongue was missing for 16,496 births (2%), leaving 824,187 

births available for the individual-level analyses. Births were grouped into three mutually 

exclusive maternal mother tongue groups: First Nations (5,184), Inuit (2,527), and others 

(816,476). The other mother tongue group served as the reference group, and consisted of 

French, English and other mother tongues because their differences in birth outcomes and 

infant mortality were small, and they all had much lower rates of adverse birth outcomes 

compared to First Nations and Inuit births [10].
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Aboriginal Community Identifier

We used geocoding to determine whether each birth was to a mother residing in a First 

Nations, Inuit, or other community (mutually exclusive areas) in Quebec. We restricted the 

Aboriginal community-level analyses to First Nations communities on reserve and Inuit 

communities in Nunavik only, because births to residents in off-reserve Aboriginal 

communities and among Inuit and First Nations living in southern communities could not be 

identified. Community type was determined by the maternal residential postal code as 

recorded on birth registrations, using geocoding software and files developed by Statistics 

Canada [20]. If postal codes were unavailable (5%), municipality codes were used instead. 

There were a total of 14 Inuit communities in the Nunavik region, all served by postal codes 

unique to Aboriginal communities. There were a total of 40 First Nations communities 

(reserves) in Quebec, 21 served by postal codes unique to First Nations communities, and 19 

served by postal codes shared with non-Aboriginal communities; all were considered First 

Nations communities. When postal codes were unavailable, we used census sub-division 

codes derived from municipality name to identify births to residents of Inuit and First 

Nations communities, if the census subdivision code was unique to a First Nations or Inuit 

community. A birth was considered to belong to a First Nations or Inuit community if the 

maternal place of residence was identified as a First Nations or Inuit community by either 

postal code or census sub-division code. The rest were considered births to mothers of other 

communities (residual areas, “non-Aboriginal” communities). There were 255 births 

(0.03%) without sufficient information on the place of residence for determining community 

type, leaving 840,428 births available for the community-level analyses.

Birth Outcomes

Birth outcomes under study included preterm (<37 completed weeks gestational age), small-

for-gestational-age (<10th percentile in birth weight for gestational age using the Canadian 

standards [21]), low birth weight (<2500 g) and large-for-gestational-age (>90th percentile) 

births, stillbirth (fetal deaths ≥20 weeks and ≥500 g), neonatal death (died at 0–27 days of 

life), postneonatal death (at 28–364 days of life), infant death (at 0–364 days of life), and 

total fetal and infant death (stillbirths + infant deaths). For stillbirth and total fetal and infant 

mortality, rates were calculated per 1000 total births (live births + stillbirths). Infant 

mortality rates were calculated per 1000 live births.

Statistical Analyses

Crude rates and relative risks (RR) with 95% confidence intervals (CI) were calculated for 

birth and infant outcomes comparing First Nations and Inuit versus other births at the 

individual and community levels. Crude and adjusted odds ratios (OR) with 95% CIs were 

calculated to assess whether the differences could be explained by the observed maternal 

characteristics (maternal age, parity, marital status, education). All data analyses were 

carried out using SAS, Version 9.1.
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RESULTS

Individual-Level Disparities in Birth Outcomes

Compared to births to the majority “other mother tongue” group, both First Nations and 

Inuit births were much less likely to be small-for-gestational-age (RR=0.3 for First Nations, 

RR=0.5 for Inuit), and much more likely to be large-for-gestational-age (RR=3.2 for First 

Nations, RR=1.8 for Inuit), especially for First Nations (Table 1). Rates of pre-term birth 

were 1.5 times as high for Inuit, but slightly lower for First Nations. Total fetal and infant 

mortality rates were 2.0 times as high for First Nations, and 3.1 times as high for Inuit. 

Stillbirth rates were 2.0 times as high for First Nations, and 1.8 times as high for Inuit births. 

Infant mortality rates were 2 times as high for First Nations and 4 times as high for Inuit 

infants compared to infants of other mother tongue women. The elevated risk of infant death 

among First Nations births was almost exclusively due to the much higher postneonatal 

mortality (3.8 times as high). In contrast, substantially elevated risks of both neonatal (2.5 

times as high) and postneonatal (7.8 times as high) death were observed for Inuit infants.

Community-Level Disparities in Birth Outcomes

Very similar disparities in birth outcomes and infant mortality were observed comparing 

Inuit versus other births at the community level (Table 1, lower panel) as those observed at 

the individual level. In contrast, the relative risks (RRs) comparing First Nations versus other 

births were “blunted” for most outcomes at the community level: the RRs decreased from 

3.3 to 2.5 for large-for-gestational-age birth, from 2.0 to 1.5 for stillbirth, and from 2.0 to 1.6 

for total fetal and infant death. However, the RRs for infant mortality changed very little 

comparing First Nations versus other infants: the RR was close to 2.0 in both the individual- 

and community-level comparisons.

Trends in Disparities

At both the individual and community levels, there were no improvements in disparities in 

fetal and infant mortality comparing First Nations or Inuit versus other populations from 

1991–1995 to 1996–2000, and for some outcomes the disparities may have even been worse 

in the more recent period (Tables 2 and 3, Fig. 1). The RRs for total fetal and infant 

mortality comparing First Nations versus other births remained at 2.0 in both periods at the 

individual level, and increased slightly from 1.6 to 1.7 at the community level, while the RRs 

comparing Inuit versus other births increased from 2.9 in 1991–1995 to 3.4 in 1996–2000 at 

both levels. The disparities in infant mortality comparing First Nations versus other infants 

increased over time from 1991–1995 to 1996–2000 at both levels: the RRs increased from 

1.8 to 2.2 at the individual level, and from 1.5 to 2.1 at the community level. The disparities 

(RRs) in infant mortality comparing Inuit versus other infants changed little in the two 

periods at either level. The disparities in stillbirth rates comparing Inuit versus other births 

increased over time from 1991–1995 to 1996–2000 at both levels: the RRs increased from 

1.3 (not statistically significant) to 2.2 (statistically significant) at the individual level, and 

from 1.5 (not statistically significant) to 2.5 (statistically significant) at the community level.
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Adjusted Odds Ratios

As compared to the crude ORs, the adjusted ORs showed similar risk patterns, but smaller 

disparities in fetal and infant mortality comparing First Nations or Inuit versus other births at 

both the individual and community levels (Table 4). After the adjustments, the ORs 

comparing First Nations versus other births decreased from 2.0 to 1.5 for infant death, from 

3.8 to 2.0 for postneonatal death, and from 2.0 to 1.6 for total fetal and infant death at the 

individual level, while the ORs decreased from 1.8 to 1.5 for infant death, from 2.8 to 2.0 for 

postneonatal death, and from 1.7 to 1.4 for total fetal and infant death at the community 

level. The decreases from crude to adjusted ORs for adverse birth and infant outcomes 

comparing Inuit versus other births were similar at the individual and community levels. For 

example, after the adjustments, the ORs for preterm birth comparing Inuit versus other births 

decreased from 1.6 to 1.2 at the individual level, and from 1.5 to 1.2 at the community level. 

The lower risks of small-for-gestational-age and low birth weight births but higher risk of 

large-for-gestational-age birth among First Nations were even more striking after the 

adjustments.

DISCUSSION

Major Findings

We observed substantial and persistent disparities in birth outcomes and infant mortality 

among First Nations and Inuit versus other populations in both individual- and community-

level comparisons in Quebec. The findings strongly imply a need for improved 

socioeconomic and living conditions, and more effective and culturally accessible perinatal 

and infant health promotion programs for Aboriginal peoples to reduce adverse birth and 

infant outcomes.

Comparisons with Findings from Previous Studies

Our study confirmed the persistent and substantial disparities in birth outcomes and infant 

mortality among Canadian First Nations and Inuit versus other populations in Canada 

[10,11]. In addition, we observed even wider disparities in infant mortality comparing First 

Nations or Inuit versus other infants in the more recent period. This trend is strikingly 

similar to that observed in a recent study comparing infant mortality rates among Aboriginal 

versus non-Aboriginal populations in Western Australia [6]. These findings underscore the 

need for efforts to improve the health and living standards of Indigenous populations 

worldwide.

To our knowledge, our study is the first to examine disparities in birth outcomes and infant 

mortality among Indigenous and non-Indigenous populations at both the individual and 

community levels. While limited in scope, the community-level approach may provide a 

useful perspective in public health surveillance - in the absence of individual-level 

Aboriginal identifiers in population-based health data for most Canadian provinces and other 

countries or regions. Community-level information provides important data that are relevant 

to community-oriented public health intervention programs. However, community-level 

differences may be regional-specific, and our results may not be applicable to other regions. 

In our study, the accuracy of our geocoding-based determination of community type was 
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very precise for all Inuit communities but not so precise for some First Nations 

communities. However, even such less precise estimates for First Nations on reserve 

communities may provide important information for perinatal health surveillance, and would 

provide conservative estimates of adverse birth outcomes among First Nations communities 

(since non-First Nations within the “First Nations communities” were expected to have 

better birth outcomes). Community-level data on Aboriginal birth outcomes can provide 

important information complementary to individual-level data based on the maternal mother 

tongue identifier in Quebec, since 40% First Nations no longer speak a First Nations mother 

tongue.

Limitations

We could not identify any Métis births at the individual or community level in Quebec, 

resulting in their being mis-classified into the much larger non-Aboriginal group. At the 

individual level, we estimated that some Inuit (about 14%) and many First Nations (about 

40%) women likely did not report an Inuit or a First Nations mother tongue, resulting in 

their being classified into the other “non-Aboriginal” mother tongue group. However, 

because of the much larger size of the latter reference group, such “misclassification” with 

respect to Aboriginal self-identification is unlikely to have significantly impacted the 

observed disparities. At the community level, some First Nations communities shared postal 

codes with adjacent non-Aboriginal communities. In these cases both First Nations and non-

Aboriginal community areas within the postal code were considered as First Nations 

communities although there were substantial numbers of non-Aboriginal persons in some of 

those communities. Additionally and we could not identify off reserve Aboriginal 

communities (as their postal codes were not specific to the Aboriginal communities). The 

community-level analyses excluded a substantive portion of the Aboriginal population in 

Quebec including all off reserve First Nations (accounting for 37% all self-identified First 

Nations), all Métis, and Inuit living outside of Inuit communities (accounted for 6% all self-

identified Inuit in Quebec). These limitations would have blunted the disparities in outcomes 

comparing Aboriginal to non-Aboriginal communities. Our results are specifically relevant 

to on reserve Aboriginal communities only. Moreover, as community-level information is 

regional specific, we could not assume that our findings are applicable to other regions and 

countries. There is a clear need for reliable and valid Aboriginal birth identifiers for more 

accurate ascertainment of perinatal and infant health inequalities between Aboriginal and 

non-Aboriginal populations.

SYNOPSIS

There were large and persistent disparities in fetal and infant mortality among Inuit and First 

Nations versus other populations in Quebec based on individual- or community-level 

assessments, strongly indicating a need to improve socioeconomic conditions and perinatal 

and infant care for Aboriginal peoples.
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Fig. 1. 
Birth Outcomes and Infant Mortality by Individual- and Community-level Aboriginal Birth 

Identifiers in Quebec, 1991–1995 and 1996–2000.
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Table 4

Crude and Adjusted Odds Ratios (OR) of Birth Outcomes and Infant Mortality Comparing First Nations and 

Inuit versus Others at the Individual and Community Levels in Quebec, 1991–2000

First Nations Inuit

cOR (95% CI) § aOR (95% CI) cOR (95% CI) § aOR (95% CI)

Individual-level

 Preterm birth 0.91 (0.82, 1.02) *0.78 (0.70, 0.87) *1.55 (1.37, 1.76) *1.22 (1.05, 1.42)

 Small-for-gestational-age *0.31 (0.27, 0.36) *0.26 (0.22, 0.30) *0.51 (0.44, 0.61) *0.42 (0.35, 0.51)

 Low birth weight *0.51 (0.44, 0.60) *0.41 (0.35, 0.48) 1.02 (0.87, 1.20) *0.77 (0.64, 0.93)

 Large-for-gestational-age *4.08 (3.84, 4.34) *4.53 (4.24, 4.83) *1.91 (1.71, 2.13) *2.13 (1.87, 2.42)

 Stillbirth *1.99 (1.44, 2.75) *1.70 (1.16, 2.48) *1.76 (1.08, 2.89) 0.87 (0.39, 1.94)

 Infant death *2.01 (1.49, 2.69) *1.45 (1.06, 1.98) *4.34 (3.24, 5.80) *2.79 (1.94, 4.00)

 Neonatal death 1.07 (0.66, 1.75) 1.00 (0.61, 1.65) *2.48 (1.56, 3.95) 1.75 (0.96, 3.17)

 Postneonatal death *3.82 (2.64, 5.53) *2.00 (1.33, 3.00) *7.92 (5.47, 11.5) *4.11 (2.11, 6.45)

 Fetal and infant death *2.00 (1.61, 2.49) *1.55 (1.21, 1.97) *3.18 (2.48, 4.09) *2.06 (1.48, 2.86)

Community-level

 Preterm birth 1.00 (0.93, 1.07) *0.92 (0.85, 0.99) *1.53 (1.36, 1.73) *1.19 (1.04, 1.38)

 Small-for-gestational-age *0.49 (0.46, 0.53) *0.42 (0.38, 0.45) *0.48 (0.41, 0.56) *0.40 (0.33, 0.48)

 Low birth weight *0.75 (0.68, 0.81) *0.63 (0.58, 0.70) 1.01 (0.86, 1.17) *0.74 (0.61, 0.89)

 Large-for-gestational-age *2.96 (2.83, 3.09) *3.29 (3.13, 3.45) *2.07 (1.88, 2.29) *2.36 (2.11, 2.65)

 Stillbirth *1.47 (1.15, 1.88) 1.32 (0.97, 1.79) *2.01 (1.32, 3.07) 1.42 (0.78, 2.59)

 Infant death *1.79 (1.46, 2.21) *1.51 (1.20, 1.89) *4.27 (3.25, 5.62) *2.85 (2.03, 4.00)

 Neonatal death 1.26 (0.93, 1.70) 1.19 (0.86, 1.66) *2.53 (1.64, 3.89) 1.85 (1.07, 3.20)

 Postneonatal death *2.83 (2.13, 3.77) *1.95 (1.43, 2.67) *7.66 (5.38, 10.9) *4.18 (2.72, 6.43)

 Fetal and infant death *1.65 (1.40, 1.93) *1.44 (1.20, 1.83) *3.24 (2.57, 4.07) *2.31 (1.72, 3.10)

cOR=crude odds ratio; aOR=adjusted odds ratio; CI= 95% confidence intervals.

§
The ORs were adjusted for maternal age (<20, 20–34, 35+), education (<completed high school, completed high school, and ≥some college), 

marital status (single, common-law union, married), parity (primiparous, multiparous), infant sex and multiple pregnancy (singleton, multiple), 
using other births as the reference group.

*
P<0.05.
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