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Abstract: Objective: First Nations people in Canada often migrate between living “on-reserve” and “off-reserve.” The
purpose of this study was to determine if there was any difference in birth outcomes among First Nations women living
on-reserve versus off-reserve in Manitoba.

Study Design: This population-based birth cohort study was conducted using Statistics Canada’s linked vital data for
Manitoba, 1991-2000. A total of 26,176 First Nation births were identified (14,165 on-reserve, 12,011 off-reserve), based
on self reporting by the mother or father. A mother was considered to be living on-reserve if her residential postal code (or
municipal code) was among those used for First Nations bands or communities.

Results: The crude rates of preterm (7.5% versus 9.7%) and small-for-gestational-age (7.3% versus 8.1%) births were sig-
nificantly lower among First Nations women living on-reserve compared to off-reserve, while rates of neonatal death (4.1
versus 4.1 per 1,000) and postneonatal death (6.6 versus 5.6 per 1,000) were not significantly different. After adjusting for
maternal characteristics and rural versus urban residence, the lower risks of preterm birth (adjusted odds ratio [aOR] 0.82
[95% confidence interval [CI] 0.75-0.90]) and small-for-gestational-age (aOR 0.89 [0.81-0.98]) on-reserve remained, but
a higher risk of infant death was observed (aOR 1.29, 95% CI 1.00-1.67) mostly due to higher risk of postneonatal death.

Conclusion: Living off-reserve is associated with higher rates of preterm and small-for-gestational-age births, suggesting
the need to improve prenatal care. Living on-reserve is associated with higher rates of infant death, suggesting the need to
improve infant care and socioeconomic conditions.

Keywords: Aboriginal, Native American, pregnancy, birth out comes, preterm birth, infant death.

INTRODUCTION in the province of Manitoba, up 10.3% from 1996 [2]. The

majority (56%) of First Nations people in Manitoba live on

In 2001, 976,305 Canadians (3.3% of the total popula-
tion) self-identified as an Aboriginal person; this count was
22.2% higher than the 1996 Figure of 799,010 [1]. The
growing population of Aboriginal people living in Canada is
linked to a birth rate that is 1.5 times higher than the Cana-
dian rate [1]. In 2001, 62% of Aboriginal people identified as
First Nations (North American Indian), making this the larg-
est Aboriginal group in the country [1]. First Nations people
include status Indians (registered under the Indian Act) and
non-status Indians. In 2001, there were 90,155 status Indians
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Indian reserves (“on-reserve”, mainly in rural and northern
areas), while 24% live in the capital city of Winnipeg (in the
southernmost part of the province), and 20% live elsewhere
in the province, mainly in smaller urban centers [2]. An In-
dian reserve is legally defined in the Indian Act as a tract of
land set aside for the use and benefit of an Indian Band or
First Nation [3]. Fig. (1) is a map of First Nations reserves in
Manitoba.

The urban Aboriginal population of Canada has experi-
enced extensive growth since the 1960s. It is sometimes er-
roneously thought that this growth is mainly due to migra-
tion of First Nations people from reserve communities to
cities in order to find employment or to escape poor social
conditions [4]. However, more recent studies have shown
that reserves have been net gainers of migrants, with more
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Fig. (1). Map of the Province of Manitoba Indicating Location of
First Nations Reserves (Map created by Mr. Charles Burchill,
Manitoba Centre for Health Policy, 2009, and reproduced with
permission).

Registered First Nations people moving from cities to re-
serves as opposed to movement in the opposite direction [5].
Between 1991 and 1996, 27 percent of Registered First Na-
tions people moved to the city of Winnipeg from reserves,
while 47 percent of Registered First Nations people left
Winnipeg and moved to reserves [3]. Between 1996 and
2001, Winnipeg and on-reserve locations had a small net in-
migration of First Nations people at the expense of off-
reserve areas outside Winnipeg; and there was little change
in the population of any area due to migration [2].

The tendency to migrate between cities and reserves is
often described in terms of push-pull factors. Examples of
“push” factors from reserves include lack of employment
opportunities, poor economic and social conditions, and lack
of housing, health facilities, and educational opportunities
on-reserve [3, 4]. Corresponding “pulls” to the city include
better opportunities for education and employment [4], as
well as the “bright lights” in the case of young adults [3].
“Pulls” to reserves are described in terms of their roles as a
home base and “cultural hearth” to which return is relatively
easy, providing a network of friends, family and culturally
appropriate supports and services that many not be available
off reserve [3]. Unfortunately return migration of Registered
Indians from cities to reserves is often described as failure to
integrate into an urban environment resulting from the in-
ability of securing employment, discrimination, and a lack of
access to affordable housing [5].

Personal characteristics also have a role in migration
demographics. Migration in, migration out and net migration
between cities and reserves is highest among young adults
aged 19-25 [5], which can be explained partly in terms of
life-cycle stages. Other consistent findings demonstrate that
rates of migration from reserves to cities are higher among
young women, while rates of migration from the cities to
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reserves are higher among young men [3, 5]. Young men tend
to be economically motivated to move while young women
are typically motivated by evolving family contexts such as
seeking to improve educational opportunities or health care
for their children [5]. First Nations women experiencing do-
mestic violence may also leave their community and travel
to an urban centre to escape abuse and access a shelter [4, 6].

Birth outcomes are persistently worse among Aboriginal
compared to non-Aboriginal populations in developed coun-
tries, with rates of stillbirth, infant mortality, low-birth-
weight infants, high-birth-weight infants and prematurity
being higher among infants born to Aboriginal or Indigenous
women [7-16]. Some of these studies have focused specifi-
cally on birth outcomes for First Nations women compared
to the rest of the population. Infant mortality rates have been
shown to be twice as high among First Nations versus non-
First Nations in both rural and urban areas [9]. Significantly
higher risks of postneonatal death due to sudden infant death
syndrome (SIDS), infection and external causes have been
shown in First Nations populations, with SIDS accounting
for approximately 50 percent of postneonatal deaths [10].
First Nations infants have also been shown to have shorter
gestations with heavier birth weights [9].

A few studies have explored whether urban versus rural
residence affects the disparities in birth outcomes among
Aboriginal and non-Aboriginal populations. A recent Austra-
lian study found that the disparity in infant mortality com-
paring Aboriginal versus non-Aboriginal populations was
larger in remote rural areas [8]. Among North American In-
dians and Alaskan Natives compared to Whites in the United
States, greater disparities in infant mortality have been re-
ported in some urban areas than those observed in rural areas
[12]. In the Canadian province of British Columbia, the dis-
parity in infant mortality comparing First Nations to non-
First Nations declined less substantially and less consistently
in urban versus rural areas [9]. However, to our knowledge,
no studies have compared birth outcomes among First Nations
women living on-reserve and off-reserve. This study proposes
to address this gap using data from the province of Manitoba.

STUDY DESIGN

We conducted a retrospective, population-based birth co-
hort study of all First Nations live births in Manitoba be-
tween 1991-2000, using Statistics Canada’s linked stillbirth,
live birth and infant death database. The validity of the Ca-
nadian linked vital data has been well documented [17]. A
birth was considered a First Nations birth if the mother or
father self-identified as First Nations by checking “Regis-
tered Indian” or writing in a treaty number or band name on
the live birth registration; 89% of births were classified
based on the maternal identifier. We excluded births (0.5%)
with missing birth weight, gestational age, or sex, or missing
maternal place of residence (postal code and municipal
code). Births at gestational age <20 weeks or birth weight
<500 grams were also excluded because the registration of
births at the borderline of viability varied substantially [18].
Using the postal code of the mother’s usual place of
residence as reported on the birth registration, or the place
name-based municipal code if the postal code was not avail-
able (<5%), births were assigned to the corresponding census
subdivision and designated as either an Indian Reserve
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(“on-reserve”) or any other area (“off-reserve”). A total of
26,176 First Nations live births were identified in Manitoba
between 1991 and 2000 (14,165 to mothers living on-reserve
and 12,011 to mothers living off-reserve).

Maternal and pregnancy characteristics studied included
maternal age (<20, 20-34, >35 years of age), marital status
(married or unmarried), parity (primiparous, multiparous),
urban (in any census metropolitan area or census agglomera-
tion, with population >=10,000) versus rural (all other areas)
residence, plurality (singleton, multiple births), infant sex
(male, female), gestational age (in completed weeks), and
birth weight (in grams). Birth outcomes examined included
preterm birth (gestational age <37 completed weeks), small-
for-gestational-age (<10™ percentile, based on the Canadian
standard [18]), low birth weight (<2500 grams), high birth
weight (>4000 grams), large-for-gestational-age birth (>90"
percentile), neonatal death (0-27 days), postneonatal death
(28-364 days) and total infant death (0-364 days). Causes of
infant death were investigated according to the classification
of the International Collaborative Effort on Perinatal and
Infant Mortality [20], which was based on the International
Classification of Diseases (ICD)-9 codes for deaths in 1991-
1999 or ICD-10 codes for deaths in 2000-2001. Four major
causes of death were studied: congenital anomalies, imma-
turity-related conditions, neonatal asphyxia, and sudden in-
fant death syndrome (SIDS). Analysis of the risk of infant
death due to asphyxia was restricted to the neonatal period
because such deaths occurred almost exclusively during that
period. Analyses of the risk of SIDS were restricted to the
postneonatal period as SIDS rarely occurs in the neonatal
period [21].

Crude relative risks (RR) and adjusted odds ratios (aOR)
with 95% confidence intervals (CI) were computed to assess
the associations between place of residence (on-reserve ver-
sus off-reserve) and birth outcomes. The aORs were assessed
using multilevel logistic regression analyses. All data man-
agement and analyses were carried out using SAS for Win-
dows, Version 9.0 (SAS Institute: Cary, North Carolina).

Research ethics board approval was obtained from
Sainte-Justine Hospital of the University of Montreal. The
study was approved by the Assembly of Manitoba Chiefs
Health Information Research Governance Committee.
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RESULTS
Maternal Characteristics

Table 1 compares the characteristics of First Nations
births to mothers living on- and off-reserve in Manitoba. The
majority (71%) of First Nations births, whether the mother
resided on- or off-reserve, were to mothers between the ages
of 20-34 years. Mothers living on-reserve were more likely
to be under 20 years of age, while mothers living off-reserve
were more likely to be 35 years of age and over. Mothers
living off-reserve were more likely to be unmarried than
mothers living on reserve (82% versus 68%). Mothers living
off-reserve were also somewhat more likely to be primipa-
rous than their on-reserve counterparts (30% versus 28%).
Comparing First Nations births to mothers living on- versus
off-reserve, there was no significant difference in infant sex
or the proportion of singleton and multiple births.

Adverse Birth Outcomes

Table 2 presents the crude rates and relative risk (RR) of
adverse birth outcomes for infants born to First Nations
mothers living on- and off-reserve. The preterm birth rate
showed the most notable difference between the two groups,
with 7.5% of infants born to First Nations mothers living on-
reserve being preterm compared to 9.7% of those living off-
reserve (Fig. 2). First Nations births to women living on-
reserve were 23% less likely to be preterm, 10% less likely
to be small-for-gestational-age, and 23% less likely to be low
birth weight than First Nations births to women living off-
reserve. Conversely, First Nations infants born to women
living on-reserve were 5% more likely to be of high birth
weight and 8% more likely to be large-for-gestational age
compared to their off-reserve counterparts. Twenty percent
of First Nations births to mothers living on-reserve weighed
more than 4000 grams at birth compared to 19% of First
Nations births to mothers living off-reserve, while 18% of
infants in the on-reserve group were large-for-gestational-
age compared to 17% of off-reserve infants. The rates of
neonatal death to First Nations infants were identical be-
tween mothers living on-reserve and off-reserve (4.1 deaths
per 1000 infants for both groups). First Nations infants born
to mothers living on-reserve had higher rates of postneonatal
death (6.6% versus 5.6%) and infant death (10.7% versus
9.6%) than did First Nations infants born to mothers living
off-reserve, but these differences were not statistically sig-

Table 1. Maternal and Infant Characteristics for First Nations Births by Place of Residence, On-Reserve and Off-Reserve in
Manitoba, 1991-2000
On-reserve® Off-reserve
Characteristics (N=14,165) (n=12,011) P-value for the difference
(%) (%)
Infant sex, male 51.3 50.9 0.44
Multiple birth 1.8 1.9 0.32
Primiparous 27.7 304 <0.0001
Maternal age (y) 0.03
<20 25.0 23.7
20-34 70.5 714
>35 45 4.9
Unmarried 68.3 81.6 <0.0001
Urban 4.3 775 <0.0001

SA birth was considered a birth from mothers of on-reserve communities if maternal residential postal codes or census subdivision were those of First Nations communities.
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Table2. Crude Rates of Adverse Birth Outcomes for First Nations Births by Maternal Place of Residence On-Reserve versus
Off-Reserve, Manitoba, 1991-2000
First Nations
Outcome RR (95% CI)

On-reserve® Off-reserve
All births, n 14,165 12,011
Preterm birth (%) 75 9.7 0.77 (0.72,0.84)*
Small-for-gestational-age birth (%) 7.3 8.1 0.90 (0.83, 0.98)*
Low birth weight birth (%) 4.6 5.9 0.77 (0.70, 0.86)*
High birth weight birth (%) 20.0 19.1 1.05 (1.00, 1.10)*
Large-for-gestational-age birth (%) 18.8 17.3 1.08 (1.03, 1.14)*
Neonatal death (per 1000) 4.1 4.1 1.01 (0.69, 1.46)
Postneonatal death (per 1000) 6.6 5.6 1.18(0.87,1.61)
Infant death (per 1000) 10.7 9.6 1.11 (0.88, 1.40)
Major causes:
Congenital anomalies 3.2 26 1.26 (0.80, 1.98)
Immaturity-related 0.8 0.9 0.93(0.41, 2.10)
Neonatal asphyxia 0.6 0.3 1.70 (0.51, 5.63)
Sudden Infant Death Syndrome 1.7 1.8 0.93 (0.52, 1.65)

SMaternal place of residence was designated “on- reserve” if maternal residential postal codes or census subdivision were those of First Nations communities.

* P<0.05; RR= risk ratio; Cl=confidence interval.
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Fig. (2). Crude Rates of Adverse Outcomes for First Nations Births, by Maternal Place of Residence On-Reserve versus Off-Reserve,

Manitoba, 1991-2000.

nificant. There were no significant differences in the major
causes of infant death between the two groups.

Adjusted Odds Ratios

With the exception of infant death, crude and adjusted
odds ratios (aOR) showed generally similar patterns in the
likelihood of adverse birth outcomes to First Nations infants
comparing mothers living on- and off-reserve (Table 3). Af-
ter adjusting for maternal age, marital status, parity, infant
sex, multiple pregnancy, and rural versus urban residence,
the lower likelihood of preterm birth (aOR 0.82), small-for-
gestational-age (aOR 0.89) and low birth weight birth (aOR
0.78) for those living on-reserve remained, as did the higher
likelihood of large-for-gestational-age birth (aOR 1.09).
There was no statistically significant difference in the crude
likelihood of neonatal death or postneonatal death between
the two groups, but after adjustment, the likelihood of infant
death was marginally significantly higher (p=0.05) for First

Nations births among women living on-reserve compared to
off-reserve.

DISCUSSION

Our study reveals significant differences in birth out-
comes to First Nations infants born to women living on-
reserve versus off-reserve. The risk of preterm, small-for-
gestational-age and low birth weight birth was lower
whereas the risk of large-for- gestational-age and high birth
weight was higher among First Nations infants born to
women living on-reserve compared to off-reserve. Another
important difference is that the likelihood of infant death
among First Nations infants born to women living on-reserve
is marginally higher than for those living off-reserve, primar-
ily due to higher rates of postneonatal death. The reasons for
these differences in birth outcomes are not entirely under-
stood, although differences in access to health care, avail-
ability of social support, levels of stress, health behaviors,
nutritional status, and living conditions among First Nations
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Table 3.

On-Reserve versus Off-Reserve, Manitoba, 1991-2000
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Crude and Adjusted Odds Ratios of Adverse Birth Outcomes for First Nations Births by Maternal Place of Residence

Outcome

Crude OR
(95% CI)

Adjusted OR®
(95% CI)

Preterm birth
Small-for-gestational-age birth
Low birth weight

High birth weight
Large-for-gestational-age birth
Neonatal death

Postneonatal death

Infant death

0.82 (0.75, 0.89)**
0.86 (0.78, 0.94)**
0.77 (0.69, 0.86)**
1.06 (1.00, 1.13)*
1.14 (1.07, 1.21)**
1.23(0.82, 1.84)
1.22 (0.88, 1.67)
1.22 (0.95, 1.57)

0.82 (0.75, 0.90)**
0.89 (0.81, 0.98)**
0.78 (0.70, 0.88)**
1.03 (0.96, 1.09)
1.09 (1.02, 1.16)**
1.26 (0.83, 1.92)
1.31(0.95, 1.81)
1.29 (1.00, 1.67)*

$The adjusted ORs were controlled for infant sex, maternal age (<20, 20-34, 35+), marital status (married, not married), parity (primiparous or multiparous), multiple pregnancy

(singleton or multiple), and rural versus urban residence.
* P=0.05 **P<0.05

women living on- and off-reserve may offer some explana-
tions. Risk factors for adverse pregnancy outcomes such as
smoking, consuming alcohol, illicit drug use, and poor nutri-
tion are higher among some populations of First Nations
women compared to non-First Nations women [14, 22, 23],
but the extent to which these behaviors differ among First
Nations women living on- and off-reserve is unknown.

Significant modifiable risk factors for preterm birth
among Aboriginal women in Manitoba include inadequate
prenatal care, poor weight gain during pregnancy, and high
levels of perceived stress [24]. A significantly higher propor-
tion of Aboriginal women (15.7%) than non-Aboriginal
women (3.6%) in Manitoba have been shown to receive in-
adequate prenatal care; 80% of the Aboriginal participants in
this study were First Nations women [25]. Perhaps First Na-
tions women living on-reserve receive more prenatal care
than their off-reserve counterparts, due to easier access to
prenatal care (particularly at nursing stations on northern
reserves) and the availability of community health represen-
tatives and traditional healers, contributing to their lower risk
of preterm birth. In Hiebert’s (2001) study of use of prenatal
services by First Nations women in four northern Manitoba
reserves, most women received an optimal level of prenatal
care. On average, the women first came to the nursing station
in the ninth week of pregnancy and saw the health care pro-
vider ten times for routine visits. In addition, being married
was a positive predictor of early initiation of prenatal care
[26].

First Nations women living on-reserve may receive more
social support from their mother and extended family com-
pared to First Nations women living off-reserve. Reserves
have been referred to as “cultural hearths” in that they pro-
vide friends, extended family support and culturally appro-
priate activities and services that may not be available off-
reserve [3]. Smith and colleagues also suggest that the emo-
tional dimension of safety plays a crucial role in access to
prenatal care and the extent to which one feels safe in health
care is affected by past experiences. One’s willingness to
engage in healthcare encounters is also influenced by peer
and social network views about how likely organizations and
providers are to be safe and caring [27]. Thus women may be
more likely to get prenatal care within their home communi-
ties as providers are familiar to them, and their peers or
members of their social networks may have had positive
experiences with these providers. Conversely, First Nations
women living off-reserve may be at higher risk of preterm

birth related to poor utilization of prenatal care, possibly due
to lack of knowledge of where to obtain prenatal care serv-
ices in an urban area, difficulty finding a physician, lack of
culturally appropriate services, and services not provided in
their language. First Nations women living off-reserve are
more likely to be unmarried, which may result in less social
support and higher levels of stress due to isolation, being
transient, and living in poverty. Aboriginal people in urban
areas tend to live in older and often deficient housing and
have greater difficulty finding suitable housing because of
discrimination as well as lower average incomes than other
Canadians [3]. The priority for these women might be on
securing safe, affordable housing instead of obtaining prena-
tal care. Poverty may also be associated with food security
issues and lower weight gain during pregnancy, contributing
to higher rates of preterm birth and low birth weight among
First Nations women living off-reserve. Conversely, First
Nations births to women living on-reserve had higher rates
of large-for-gestational-age and high birth weight births.
Maternal nutritional status and glycemic status have been
associated with macrosomia (birth weight > 4000 grams) in
First Nations women [28]. From 1985 to 2004, the preva-
lence of gestational diabetes mellitus in First Nations women
in Manitoba was three times higher than in non-First Nations
women, and there was a higher prevalence of gestational
diabetes mellitus in First Nations women living in rural areas
compared to those in urban areas [29]. Rates of macrosomia
were elevated in Manitoba mothers with gestational diabetes
mellitus, type 2 diabetes mellitus, and First Nations status
[30]. Therefore strategies to manage glycemic status, prevent
obesity, and promote healthy nutrition and appropriate
weight gain in First Nations women during preghancy may
be helpful in reducing rates of macrosomia.

Differences in rates of neonatal and postneonatal death
were not statistically significant among First Nations births
to mothers living on- and off-reserve, although there was a
trend to higher rates of postneonatal death among infants
born to mothers living on-reserve, contributing to the mar-
ginally significantly higher rate of infant death among First
Nations infants born to mothers living on-reserve. All three
rates were much higher than the overall Canadian rates [31],
so strategies to reduce infant deaths need to be directed to
women living both on- and off-reserve. The most frequent
causes of death in First Nations infants were congenital
anomalies and SIDS, suggesting that strategies to promote
preconception use of folic acid to prevent neural tube defects
[32], and use of back-to-sleep campaigns and reduction of
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maternal smoking and exposure to environmental tobacco
smoke to prevent SIDS may be useful [33]. Efforts to in-
crease initiation and duration of breastfeeding may also be
worthwhile, because exclusive breastfeeding for at least six
months has been associated with up to a 50% reduction in
SIDS [34]. The higher rates of infant death among First Na-
tions births to mothers living on-reserve require additional
consideration. Homes in Manitoba First Nations communi-
ties may have high levels of fungi, bacteria and air particu-
lates that are associated with SIDS [35]. Efforts to improve
living conditions and safety of homes on reserves may be
beneficial.

Programs need to be implemented at the community level
to ensure success. A program to increase breastfeeding rates
at the community level was highly effective in one First Na-
tions reserve [36]. Evaluations of programs have found that
First Nations community involvement in program design,
implementation, and evaluation improved participant satis-
faction, promoted early access and participation in care, and
enhanced women’s health behaviors, resulting in improved
nutrition and decreased tobacco and alcohol consumption
[27].

Strengths and Limitations

This study is the first to examine differences in birth out-
comes among First Nations births to women living on- and
off-reserve, and was conducted in the Canadian province
with the second highest concentration of First Nations people
(8% of the population in 2001) [1], providing a large cohort
of 26,176 First Nations births. However, our study also has
limitations. We did not include stillbirths as a birth outcome
because there were no First Nations identifiers on stillbirth
registrations in Manitoba. Some First Nations mothers or
fathers may not have reported First Nations status on birth
registrations, resulting in misclassification of the birth as
non-First Nations. We were only able to determine on-
reserve or off-reserve residence based on postal code (or
municipality) of the usual place of residence as reported on
the birth registration, so we were not able to assess changes
in the mother’s residence during the pregnancy, or subse-
quent to the birth. Further study would be needed to examine
the effect of migration patterns and multiple moves through-
out the pregnancy on birth outcomes. In addition, the resi-
dence of the mother during pregnancy is not necessarily the
same as the place of childbirth. Many First Nations women
from northern areas of the province in particular are relo-
cated to Winnipeg for childbirth, and then return to the re-
serve, so initial neonatal care is often provided in a tertiary
care hospital. The use of postal code to determine if a person
is living on-reserve may result in misclassification in in-
stances where some people may live close to, but not in, the
First Nations community and would be grouped with “on-
reserve” despite living “off-reserve.” Furthermore, the limi-
tations of using on-reserve versus off-reserve as a geographic
variable constructed to reflect residency status need to be
considered. Future research should explore using more con-
textually rich variables such as remoteness and economic
disparity to fully understand the differences between on- and
off-reserve locations. In addition, there is a potential for on-
reserve differences due to north-south location, small versus
medium versus large communities, transferred versus non-
transferred births, and type of health centre on-reserve. Off-
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reserve populations may differ by rural versus small urban
versus large urban settings.

Our study is largely descriptive; we were unable to assess
potential causes of differences in outcomes between births to
mothers living on- and off-reserve, because of lack of infor-
mation on potential confounders or effect mediators in the
Statistics Canada database. Factors such as maternal educa-
tion, occupation, income, smoking, alcohol use, drug use,
obesity, prenatal complications and prenatal care utilization
may affect birth outcomes, yet we were unable to identify or
control for these factors. Further research is needed to under-
stand these mediating risk factors.

SYNOPSIS

For First Nations in Manitoba, living off-reserve was as-
sociated with higher rates of preterm, low birth weight and
small-for-gestational-age birth, suggesting more attention
needs to be given to provision of high quality prenatal care,
while living on-reserve was associated with marginally
higher rates of infant death, suggesting the need for strate-
gies to improve infant care to reduce postneonatal mortality.
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