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HOW TO READ THIS REPORT
Within this report we have included Peel data, where possible. For the sake of
comparison, we have also included data for the non-Peel Greater Toronto Area
(including Toronto, York, Durham and Halton) and all of Ontario (including Peel).
Data for representative years are presented within the tables and figures in this report.
Data for all years available can be found at: peelregion.ca/health/reports.
Unless otherwise specified, live births with a birth weight less than 500 grams were
removed from the analysis, in conformity with the current guidelines of the Association
of Public Health Epidemiologists in Ontario (APHEO). The rationale is that changes in
registration practices related to these births have had an important impact on the ability
to compare indicators over time and across jurisdictions.1,2
To ensure confidentiality, data were suppressed where the count was less than five. This
is noted within the report as ‘NR = Not releasable due to small numbers (<5)’.
Within this report, where the percentage of records with missing or unknown data is
less than 5% of the total number of records, these records have been removed from the
denominator.
Where international comparisons are made throughout this report, the countries selected
for inclusion were the countries with the highest and lowest rates within the area of
interest, as well as countries with the highest levels of immigration to Peel (e.g., India).
An electronic version of this report, as well as a summary of the key findings, can be
found at peelregion.ca/health/reports.
The information contained within this report reflects our current knowledge
surrounding perinatal health. New evidence may necessitate a change in our current
understanding and may change some of the statements made in this report.
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executive summary
Healthy mothers are more likely to have healthy
infants, who grow up to be healthy children,
adolescents, teens and adults. This report
focuses on health throughout the earliest life
stages—from maternal health prior to pregnancy
through the first year of an infant’s life.

In general, first-time mothers have higher
risk for many negative pregnancy outcomes—
particularly those who are older.
Increasing rates of preterm and
multiple births
Over the past two decades, the preterm birth
rate has risen as a result of the higher number
of older mothers and multiple births, as well as
the increased use of early ultrasound to estimate
gestational age.

Increasing number of births with
declining birth and fertility rates
Although there was a substantial increase in
the annual number of live births in Peel over
the past 20 years, as a result of rapid growth in
the population, the crude birth rate and general
fertility rate declined.

At the same time, the multiple birth rate
increased due to the higher fertility rate among
older mothers (who are naturally more likely to
conceive multiples) and the associated increase
in the use of assisted human reproduction.
Multiples have higher risk for preterm birth, low
birth weight and stillbirth and may experience
short- and long-term health consequences.

The changing demographic profile
of mothers
The fertility rate among women less than 30
years of age declined between 1986 and 2006,
while the rate increased among women aged
30 years and older. This reflects the decision
by many women to delay pregnancy until
later in life. With the increased risk of preterm
birth, multiple births, fetal growth restriction,
congenital anomalies and stillbirth seen among
older mothers, the changing demographic
profile of mothers has had a noticeable impact
on maternal and infant health measures.

Pre-pregnancy obesity has many
negative health effects
Obese mothers have a higher risk of diabetes,
hypertension and other chronic health
conditions. They also tend to have longer labour
and higher risk of Caesarean section as well
as experience more breastfeeding difficulties.
Infants of obese mothers are more likely to be
large-for-gestational-age or have neural tube
defects (NTDs) or other congenital anomalies.

Along with this changing profile of mothers
has come an increase in the number of firsttime mothers who are older (35 years or more).
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Few Peel mothers smoked
during pregnancy

Impact of immigrant status
on birth weight

Approximately five per cent of mothers in
Peel smoked during their pregnancy. Younger
mothers were more likely to smoke during
pregnancy compared to older mothers.

The majority of Peel births occurred to
immigrant mothers, with 30% of Peel births
being among mothers who were born in South
Asia. Immigrant mothers were shown to give
birth to infants which have a significantly
lower birth weight compared to infants of
non-immigrant mothers (i.e., their birth weight
distribution has been shifted towards lower
birth weights). This resulted in more infants
of immigrant mothers falling below the 10th
percentile of birth weight for gestational age
based on the Canadian standard and therefore
being labelled as small-for-gestational-age
(SGA). The potential misclassification of infants
of immigrant mothers as SGA may lead to
additional parental stress and unneccessary
health-care follow-up. The smaller size of South
Asian infants does not result in higher perinatal
mortality rates.

Assisted reproduction has higher risks
Aside from the elevated risk of multiple births,
mothers who required the use of assisted human
reproduction (AHR) had higher risk of adverse
birth outcomes. This may be related to the AHR
procedures themselves or due to the effect of
the underlying causes of the infertility. AHR use
increases with maternal age.
Stillbirth rates are not higher in Peel
The Peel stillbirth rate was higher than the
provincial rate and has been increasing over the
past several years. Our findings show that the
increased rate results from greater registration of
stillbirths at the lowest birth weights (less than
500 grams). This may be the result of a higher
incidence of stillbirths at these low birth weights
in Peel and/or more complete registration by
physicians of these stillbirths when they occur.
Given the shifted birth weight distribution
among infants of immigrant mothers, in Peel
a greater number of births beyond 20 weeks of
gestation would be expected to fall below 500
grams.

Higher small-for-gestational-age
rates in Peel
Most infants born in Peel were born with a birth
weight within the normal range (2,500 to 4,499
grams). The average birth weight of infants was
significantly lower in Peel compared to the GTA
and Ontario, leading to a higher low-birthweight rate (LBW).
Infants are born with LBW for two reasons:
they are born preterm or they experienced
restricted fetal growth (measured as SGA). The
preterm birth rate was similar in Peel to the
rest of the GTA and Ontario, whereas the SGA
rate was higher in Peel. The SGA rate differed
by maternal region of birth, with South-Asianborn mothers having infants with a significantly
higher SGA rate than Canadian-born mothers.

Many Peel mothers receive medical
intervention during labour and delivery
Many Peel mothers experience medical
intervention during labour and delivery. For
example, 22% of mothers had labour induced,
38% required augmentation of labour and
16% received assistance during delivery using
forceps and/or vacuum. The majority of women
who had a vaginal delivery received some form
of pain relief. Twenty-eight per cent of Peel
mothers had a Caesarean section – with half of
these procedures being unplanned (emergency).
The vast majority of women who have a
Caesarean section will have another during their
next pregnancy.

The observed shift in birth weight distribution
also resulted in lower large-for-gestational-age
rates in Peel.
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Exclusive breastfeeding
rates low in Peel

Areas of Peel with more health concerns
Throughout this report measures of maternal
and infant health were mapped spatially by a
customized level of geography, called data zones.
When compared to the overall Peel population,
some data zones had higher rates of adverse
outcomes (e.g., preterm birth and SGA). This
may be the result of the demographic or risk
profile of the mothers who reside in these areas.
Further examination of the public health needs
of mothers in these areas is required.

Although the vast majority of Peel mothers
expressed the intent to breastfeed their newborns
and initiated breastfeeding, only 37% of infants
were being fed breast milk exclusively at the time
of discharge from hospital. Medical interventions
during labour and delivery (e.g., Caesarean
section, episiotomy and induction of labour) lead
to lower rates of exclusive breastfeeding at the
time of discharge. Peel Public Health is currently
working with the three area hospitals to support
exclusive breastfeeding practices and reduce the
rate of supplementary feeding within hospital.

Room for improvement
Although maternal and infant health in Peel
was generally positive, there are still areas for
improvement. These include reductions in
the teen pregnancy rate, increased prenatal
education class attendance among first-time
mothers, increased exclusive breastfeeding rates
and an increased proportion of Peel mothers
who take folic acid supplements two to three
months prior to pregnancy.

Declines in congenital anomalies
Since 1990, there has been a decline in the rate of
congenital anomalies, including NTDs, Trisomy
21 (Down Syndrome) and congenital heart
defects. The decline may be attributed to changes
in maternal behaviour (e.g., recommendations
for folic acid supplementation prior to
pregnancy, reductions in alcohol consumption)
and mandatory folic acid fortification of white
flour, cornmeal and enriched pasta. In addition,
the decline may result from the increased use of
prenatal screening and diagnosis of congenital
anomalies and subsequent termination of
affected pregnancies. This decline may be
affected by increasing maternal obesity and
diabetes – both being risk factors for congenital
anomalies.

Peel Public Health will continue to monitor
maternal and infant health in Peel, as well as
advocate for improved data access and quality, to
allow for a fuller understanding of health status
throughout these life stages.

Maternal and infant mortality rare
Maternal and infant deaths were rare in Peel.
Most infant deaths occurred within the first
month of life (i.e., the neonatal period) and
were the result of conditions which were
present at birth (e.g., prematurity, restricted
growth or birth trauma). The rate of Sudden
Infant Death Syndrome (SIDS) declined
substantially over time as a result of reductions
in exposure to second-hand smoke and
increases in breastfeeding rates as well as the
recommendations not to overheat sleeping
infants and to place infants to sleep on their back.

3

about the region of peel
The region of Peel, located directly west
of Toronto and York, includes the cities of
Mississauga and Brampton and the town of
Caledon. At the time of the 2006 Census,
1,159,405 people lived in Peel, making it one
of the largest municipalities in Canada and
second largest in Ontario. Peel has experienced
rapid population growth, with the population
increasing by 58%, or 426,607 people, from 1991
to 2006. By 2031, Peel’s population is projected
to exceed 2 million.

Some data included in this report are mapped
spatially by a customized level of geography
called ‘data zones.’ These data zones were
developed for Peel Public Health using Census
data for the purposes of mapping health status
data and are an aggregation of neighbouring
census tracts. Data zones do not cross municipal
boundaries. Map 1 is a reference map of the data
zones with major roadways highlighted.

!
Facts about Peel’s Population
t .JTTJTTBVHBIBTUIFMBSHFTUQPQVMBUJPO
PGUIFUISFFNVOJDJQBMJUJFT

t PGQFPQMFJOQSJWBUFIPVTFIPMET
MJWFCFMPXUIFBGUFSUBYMPXJODPNFDVU
PGGJO TBNFBT0OUBSJP

t PGGBNJMJFTBSFIFBEFECZBMPOF
QBSFOU

t PGSFTJEFOUTBSFJNNJHSBOUT

t PGSFTJEFOUTPWFSUIFBHFPG
ZFBSTSFQPSUTPNFQPTUTFDPOEBSZ
FEVDBUJPO

t PGSFTJEFOUTBSSJWFEJO$BOBEBJO
UIFQBTUGJWFZFBST SFDFOUJNNJHSBOUT
t PGSFTJEFOUTSFQPSU'&BTU*OEJBOBT
UIFJSFUIOJDPSJHJO UIFNPTUDPNNPOMZ
SFQPSUFEFUIOJDPSJHJO

t PGSFTJEFOUTUPZFBSTPGBHF
XIPIBWFQPTUTFDPOEBSZRVBMJGJDBUJPOT
SFDFJWFEUIFNPVUTJEFPG$BOBEB

t PGSFTJEFOUTBSFBWJTJCMFNJOPSJUZ

t 5IFNFEJBOBGUFSUBYJODPNFBNPOH
SFTJEFOUTZFBSTBOEPMEFSJT 
JO TJNJMBSUPUIFNFEJBO 
JO0OUBSJPBTBXIPMF

t PGSFTJEFOUTIBWFOPLOPXMFEHFPG
&OHMJTIPS'SFODI
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Map 1
Peel Data Zones
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of the municipality, followed by a number
(e.g., C1 denotes Caledon data zone 1).
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Source: Developed for Peel Public Health by McMaster University, School of Geography and Earth Sciences, 2009
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introduction
Peel has a relatively high proportion of young
families, making perinatal health issues of
particular interest to residents, public health
practitioners, health-care providers and planners
within Peel. Perinatal health consists of issues
related to four stages: preconception, pregnancy,
childbirth and an infant’s first year of life.

There have been dramatic improvements in
maternal and infant health in recent decades.
Maternal deaths are rare and infant mortality
has declined over the past 20 years. However,
negative consequences of poor perinatal
health continue to occur. Preterm infants,
small-for-gestational-age infants and infants
born with a congenital anomaly are at greater
risk of neurological and developmental
disorders, which have an impact on families
and communities as well as social and healthcare services. In addition, emerging research
indicates a connection between adverse perinatal
outcomes and chronic diseases in adulthood,
including overweight and obesity, type 2 diabetes
mellitus, and cardiovascular disease.

Improving perinatal health has a positive effect
on health status later in life. Women who have
optimal physical and emotional health prior
to and during pregnancy are more likely to be
able to sustain optimal fetal development. A
healthy pregnancy, along with preparation for
pregnancy, will help to ensure healthy children
and families.3



purpose of this report
PURPOSE OF THIS REPORT
This report provides information on health
status across the stages, from preconception
through the first year of life, and will inform
the ‘Nurturing the Next Generation’ strategic
priority outlined in Peel Public Health’s
10-Year Strategic Plan: namely, to lay a solid
foundation for early child development.

The intended audience for this report is
Region of Peel Councillors, public health staff,
community partners, hospital administrators,
health-care providers, students and educators.
The general public may find the summary
report entitled Born in Peel: Key Findings on
Maternal and Infant Health to be more useful.
See peelregion.ca/health/reports for a copy of
this report or for more information regarding
programs and services provided by Peel Public
Health.

This report identifies gaps in the data sources
used to measure perinatal health and outlines
how this may impact our ability to assess
perinatal health status across Ontario.



chapter 1
POPULATION-LEVEL REPRODUCTIVE HEALTH
Reproductive and birth indicators are commonly
used to compare countries or geographical areas
to assess the overall health of the population.
Socioeconomic status, disease prevalence,
infant and child mortality rates and the status
of women in a population all have an important
impact on a population’s reproductive health
indicators.

is difficult to interpret differences in crude birth
rates between jurisdictions or changes which
occur over time within the same population.

5IFcrude birth rateJTUIFUPUBMOVNCFS
PGMJWFCJSUITJOBHJWFOUJNFQFSJPEQFS
 QPQVMBUJPO

Crude Birth Rate
The crude birth rate provides a very basic
measure of the reproductive experience of a
population. It does not account for the age or
sex structure of the population and therefore it
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Figure 1.1
Crude Birth Rate,
Peel, Non-Peel GTA, Ontario, 1986–2006
Number of live births per 1,000 population
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Sources: Ontario Live Birth Database 1986–2006 and Population Estimates 1986–2006, IntelliHEALTH Ontario,
Ministry of Health and Long-Term Care

Table 1.1
Total Number of Live Births and Crude Birth Rate,
Peel, Non-Peel GTA, Ontario, 1986, 1996, 2006

Peel

Non-Peel GTA

Ontario

Year

# Live
births

Crude birth rate
per 1,000
population

# Live
births

Crude birth rate
per 1,000
population

# Live
births

Crude birth rate
per 1,000
population

1986

10,059

16.3

46,198

14.0

133,503

14.1

1996

13,565

15.4

51,898

13.3

139,680

12.6

2006

15,976

13.2

51,622

11.3

135,216

10.7

Sources: Ontario Live Birth Database 1986–2006 and Population Estimates 1986–2006, IntelliHEALTH Ontario, Ministry of Health and Long-Term Care

Between 1986 and 2006 the number
of live births in Peel increased by 59%

The total number of live births in Peel increased
by 59% between 1986 and 2006. This is in sharp
contrast to the 12% increase in the remainder of
the GTA and the 1% increase in all of Ontario.
Despite this large increase in Peel, the crude
birth rate declined because the population (i.e.,
denominator) increased more than the number
of births (i.e., numerator).
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Table 1.2
Total Female Population by Age Group,
Peel, Non-Peel GTA, Ontario, 2006

Age Group

Peel
Per cent

Non-Peel GTA
Per cent

Ontario
Per cent

0 to 4 years

6.2

5.3

5.3

5 to 9 years

6.7

5.6

5.6

10 to 14 years

7.2

6.1

6.4

15 to 19 years

6.9

6.2

6.5

20 to 24 years

6.7

6.4

6.4

25 to 29 years

7.0

6.8

6.2

30 to 34 years

7.5

7.3

6.6

35 to 39 years

8.4

8.0

7.3

40 to 44 years

9.0

8.7

8.4

45 to 49 years

8.0

8.1

8.1

50 to 54 years

6.8

7.0

7.2

55 to 59 years

5.8

6.1

6.4

60 to 64 years

4.1

4.4

4.8

65 to 69 years

3.0

3.7

3.9

70 to 74 years

2.4

3.3

3.4

75 to 79 years

1.9

2.9

3.0

80 to 84 years

1.4

2.3

2.5

85 years and over
Total

1.1

1.9

2.1

100.0

100.0

100.0

Note: The typical deﬁnition of the ‘childbearing years’ is 15 to 49 years of age (highlighted)
Source: 2006 Census, Statistics Canada

The crude birth rate in Peel was higher than the
rest of the GTA and Ontario due to the higher
percentage of females who are of childbearing
age in Peel, as highlighted in Table 1.2.
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Map 1.1
Crude Birth Rate by Data Zone,
Peel, 2008

N
W

E
S

C2
C1

B4

B5

B2
B1
B3

M4

Crude Live Birth Rate
Compared to Peel Rate
Peel rate:
13.6 live births per 1,000 population
(95% CI 13.4 – 13.8)

M8
M2

M3

Signiﬁcantly Below Peel Rate

M6

Same as Peel Rate

M1

Signiﬁcantly Above Peel Rate

M5

Municipal Boundaries

M7

Data zones are denoted by the ﬁrst letter
of the municipality, followed by a number
(e.g., C1 denotes Caledon data zone 1).

0

2

4

Note: Statistical Signiﬁcance based on 95% Conﬁdence Intervals
Sources: BORN-Niday 2008, BORN Ontario
Population Estimates 2008, IntelliHEALTH Ontario, Ministry of Health and Long-Term Care

11

8

12
Kilometers

DIBQUFStQPQVMBUJPOMFWFMSFQSPEVDUJWFIFBMUI

Table 1.3
Crude Birth Rate by Data Zone,
Peel, 2008
Number
of live births

Population

Rate per 1,000
population

Lower 95% CI

Upper 95% CI

Caledon

781

61,717

12.7

11.8

13.6

C1

473

37,977

12.5

11.3

13.6

C2

308

23,740

13.0

11.5

14.4

Brampton

7,576

470,178

16.1

15.8

16.5

B1

1,854

98,087

18.9

18.0

19.8

B2

1,142

88,717

12.9

12.1

13.6

B3

1,325

87,538

15.1

14.3

16.0

B4

1,488

81,235

18.3

17.4

19.2

B5

1,767

114,601

15.4

14.7

16.1

Mississauga

8,378

696,802

12.0

11.8

12.3

M1

1,264

111,004

11.4

10.8

12.0

M2

1,047

73,771

14.2

13.3

15.1

M3

724

68,324

10.6

9.8

11.4

M4

1,437

98,791

14.5

13.8

15.3

M5

594

64,297

9.2

8.5

10.0

M6

1,119

76,537

14.6

13.8

15.5

M7

1,196

106,753

11.2

10.6

11.8

M8

997

97,325

10.2

9.6

10.9

Peel

16,735

1,228,697

13.6

13.4

13.8

Sources: BORN-Niday 2008, BORN Ontario
Population Estimates 2008, IntelliHEALTH Ontario, Ministry of Health and Long-Term Care

Peel’s crude birth rate is highest in
areas of rapid population growth and
new housing development

Fertility Rate
The general fertility rate is a more refined
indicator of the reproductive experience of a
population than the crude birth rate because the
general fertility rate denominator accounts for
the female population of childbearing age
(15 to 49 years), rather than the whole
population. Despite this advantage, differences
in fertility rates between jurisdictions, or
changes over time, may be due to underlying
differences in the age structure among females
of childbearing age between the populations of
interest. Even among women of childbearing
age, one population may have a higher
proportion of females within the age group with
the highest fertility rate (30 to 34 years).

Map 1.1 shows the crude birth rate across
Peel, highlighting areas where the crude birth
rate was higher than the overall Peel rate.
Not surprisingly, the crude birth rate was
higher in areas of Brampton that had the most
rapid population growth and new housing
development.
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?
5IFtotal fertility rate (TFR)JTUIF
BWFSBHFOVNCFSPGDIJMESFOXIPXPVME
CFCPSOQFSXPNBOJGBMMXPNFOMJWFE
UPUIFFOEPGUIFJSDIJMECFBSJOHZFBST
BOECPSFDIJMESFOBDDPSEJOHUPUIFBHF
TQFDJGJDGFSUJMJUZSBUFTGPSUIBUBSFBBOE
UJNFQFSJPE

Total Fertility Rates (TFR) From Selected
Countries Around the World
*O UIF5'3XBTBTMPXBT
DIJMESFOQFSXPNBOJO#PTOJBBOE
)FS[FHPWJOBBOEUIF3FQVCMJDPG,PSFB
BOEBTIJHIBTDIJMESFOQFSXPNBO
JO/JHFS "GSJDB

5IFHFOFSBMGFSUJMJUZSBUFJTUIFUPUBM
OVNCFSPGMJWFCJSUITUPXPNFOUP
ZFBSTPGBHFEVSJOHBHJWFOQFSJPE
EJWJEFECZUIFGFNBMFQPQVMBUJPOJOUIBU
BHFHSPVQ

*OEJBo
+BNBJDBo
6OJUFE4UBUFTPG"NFSJDBo
$IJOBo
6OJUFE,JOHEPNo
Canada – 1.6

In areas where infant mortality is high, the
TFR may also be high, as women need to give
birth to more infants to ensure some of their
infants survive into their later years. Without
immigration, population size declines when the
TFR is less than 2.1 infants per woman.

1PSUVHBMo
*UBMZo
1PMBOEo
Source: World Health Organization (WHO), World
Health Statistics 2010, accessed on March 16,
2011 at: http://www.who.int/whosis/whostat/EN_
WHS10_Full.pdf

Table 1.4
Total Fertility Rate and General Fertility Rate,
Peel, Non-Peel GTA, Ontario, 1986, 1996, 2006

Peel

Non-Peel GTA

Ontario

Year

Total
fertility
rate

General
fertility
rate per
1,000
females 15
to 49 years

Total
fertility
rate

General
fertility
rate per
1,000
females 15
to 49 years

Total
fertility
rate

General
fertility
rate per
1,000
females 15
to 49 years

1986

1.7

55.2

1.5

49.6

1.6

52.1

1996

1.8

53.7

1.6

48.2

1.6

47.3

2006

1.7

48.3

1.5

42.2

1.5

41.8

Sources: Ontario Live Birth Database 1986–2006 and Population Estimates 1986–2006, IntelliHEALTH Ontario, Ministry of Health and Long-Term Care
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Fertility rates declined among younger women
and increased among older women

Both the general fertility rate and total fertility
rate were higher in Peel than in the rest of the
GTA and Ontario. The TFR has been stable over
time, whereas the general fertility rate declined
in Peel, the GTA and Ontario over the past two
decades.

5IFage-specific fertility rateJTUIF
OVNCFSPGMJWFCJSUITUPXPNFOJOB
HJWFOBHFHSPVQEJWJEFECZUIFOVNCFS
PGXPNFOJOUIBUBHFHSPVQ

The decline in the general fertility rate despite
the increase in the number of births means
Peel’s population of women aged 15 to 49 years
(i.e., denominator) has increased more than
the number of live births within this age group
(i.e., numerator). This trend may be due to the
decision to delay pregnancy until later in life,
when it may be more difficult to conceive.

Over the past 20 years, fertility rates declined
within the younger age groups and increased
within the older age groups. In 1986, the
highest fertility rate was among 25 to 29 year
olds but by 2006 the highest rate was among 30
to 34 year olds.

Figure 1.2
Age-Speciﬁc Fertility Rate,
Peel, 1986, 1996, 2006
Number of live births per 1,000 females in age group
150
125
100
75
50
25
NR

0
15 - 19 years
1986
1996
2006

13.9
11.8
6.3

20 - 24 years

25 - 29 years

30 - 34 years

35 - 39 years

40 - 44 years

45 - 49 years

68.3
54.5
44.1

134.0
119.0
109.8

92.4
110.7
118.7

27.3
48.4
53.7

3.7
6.7
10.0

NR
0.3
0.4

Age Group (years)
NR = Not releasable due to small numbers (<5)
Sources: Ontario Live Birth Database 1986–2006 and Population Estimates 1986–2006, IntelliHEALTH Ontario,
Ministry of Health and Long-Term Care
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chapter 2
PRECONCEPTION PERIOD AND PREGNANCY
Improving preconception health has a positive
effect on perinatal health by encouraging people
to prepare for pregnancy prior to conception. In
Canada, approximately half of all pregnancies
are planned.4 Unintended pregnancies
include unwanted, unplanned and mis-timed
pregnancies. Women with higher education
and higher income are more likely to report
a planned pregnancy than women with lower
education and income.5 There is an association
between unintended pregnancy and negative
infant and maternal health outcomes.6,7

is an effective means to ensure an adequate
maternal folate level during this crucial period.
In addition, women are advised to follow
Eating Well with Canada’s Food Guide and to
take a folic acid tablet supplement daily at least
two to three months before conception until
breastfeeding cessation.9
Folic acid fortification of white flour, enriched
pasta and cornmeal has been mandatory
in Canada since 1998 with the intention of
raising the daily intake at the population
level. Nationally there was a 46% reduction
in the incidence of NTDs after fortification
was implemented.9 Prenatal diagnosis and
termination of affected pregnancies may also
contribute to the observed decline in infants
born with NTDs.

Folic Acid
Supplementation with folic acid (a synthetic
form of folate) has been shown to decrease
the incidence of neural tube defects (NTDs)
and, perhaps, other congenital anomalies.8
See Chapter 6 (page 42) for more details
about congenital anomalies, including NTDs.
Given that the neural tube closes early in fetal
development, possibly before a woman is aware
she is pregnant, folic acid fortification of food

The rate of NTDs declined with
the use of folic acid supplements and
food fortification
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Figure 2.1
Rate of Neural Tube Defects,
Peel, 1990–2007
Number of neural tube defects per 10,000 births
20
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Year
NR = Not releasable due to small numbers (<5)
Note: the rate represents the total number of anomalies and an infant may have more than one anomaly
Source: Congenital Anomalies 1990–2007, Canadian Congenital Anomalies Surveillance System (CCASS)

Some women are at increased risk of having a
baby with an NTD and may require a higher
dose of folic acid. These include women who
have had a previous NTD-affected pregnancy or
have a close relative who has an NTD, women
who take some anti-epileptic drugs and women
who are obese or have pre-existing diabetes.
Women with pregnancy-related risk factors
are advised to consult with their health-care
provider about the optimal dose for them.

Fifty-eight per cent of Canadian mothers
reported taking a multivitamin containing folic
acid or a folic acid tablet supplement in the
three months before becoming pregnant. Older
mothers, those with higher levels of education
and women living in households above the lowincome cut-off were more likely to report having
taken a folic acid supplement. Ninety per cent of
mothers who took folic acid supplements prior
to pregnancy did so daily.5
Fifty-three per cent of Peel mothers reported
taking folic acid prior to their latest pregnancy.

Table 2.1
Folic Acid Use Prior to Last Pregnancy†,
Peel, Non-Peel GTA, Ontario, 2007/2008

Number - took
folic acid

Per cent

95%
conﬁdence interval

Peel

49,300

52.5%

43.1– 61.7%

Non-Peel GTA

159,800

58.2%

52.4 – 63.9%

Ontario

387,000

53.7%

50.7– 56.7%

† Among females aged 15 to 55 years who had given birth in the past ﬁve years
Source: Canadian Community Health Survey 2007/2008, Statistics Canada, Share File, Ontario Ministry of Health and Long-Term Care
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Early Pregnancy

miscarriage with the available data sources.

After conception, a series of biological events
take place which have an enormous impact on
the expectant mother. The health status of the
mother at the time of conception and early on
in pregnancy can have a significant impact on
the outcome of the pregnancy. Some factors
which affect a woman’s health during pregnancy
are modifiable (e.g., smoking status, alcohol
consumption, medical care), whereas some are
not (e.g., genetic predisposition, ethnic origin,
previous adverse reproductive outcomes).

Pregnancy Rate
The pregnancy rate provides the most accurate
estimate of the number of pregnancies which
occur in a population, given the difficulty in
assessing early fetal losses (i.e., miscarriages).
The teen pregnancy rate is stable

Between 1986 and 2005, the pregnancy rate
increased in women in the older age groups (30
years and older), reflecting the decision to delay
pregnancy until later in life. Among women

The prevalence of miscarriage in Ontario is
unknown at this time, as a number of these
events occur very early in pregnancy and may
not require a health-care intervention, making
it difficult to accurately assess the incidence of

5IFBHFTQFDJGJDQSFHOBODZSBUFJTUIF
OVNCFSPGQSFHOBODJFTJOBQBSUJDVMBS
BHFHSPVQ TVNPGMJWFCJSUIT TUJMMCJSUIT
BOEUIFSBQFVUJDBCPSUJPOT QFS 
XPNFOJOUIBUTBNFBHFHSPVQ5IF
QSFHOBODZSBUFEPFTOPUBDDPVOUGPS
NJTDBSSJBHFT

"NJTDBSSJBHFJTBGFUBMMPTTQSJPSUP
XFFLTPGHFTUBUJPOBOEBCJSUIXFJHIU
MFTTUIBOHSBNT

Figure 2.2
Age-Speciﬁc Pregnancy Rate,
Peel, 1986, 1996, 2005
Number of pregnancies per 1,000 females
200

150

100

50

0
15 - 19
1986
1996
2005

29.9
39.1
26.7

20 - 24

25 - 29

30 - 34

35 - 39

40 - 44

45 - 49

87.3
98.2
86.5

146.7
151.9
150.2

102.2
132.0
148.5

32.6
61.3
70.7

5.2
11.5
16.3

0.3
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Note: Live births less than 500 grams are included.
Sources: Ontario Live Birth and Stillbirth Databases 1986-2005, IntelliHEALTH Ontario, Ministry of Health and Long-Term Care
1986-2000 Abortion data, Health Planning System (HELPS), Ministry of Health Promotion
2001-2005 Abortion data, IntelliHEALTH Ontario, Ministry of Health and Long-Term Care
Population Estimates 1986-2005, IntelliHEALTH Ontario, Ministry of Health and Long-Term Care
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The risk of obstetrical and perinatal health
complications has been shown to be higher
among women using AHR technologies
compared to women who spontaneously
conceive (singleton and multiple births).10 This
may be directly related to the AHR procedures
or due to the effect of the underlying causes of
the infertility.11 Further, well-designed studies
are needed to clarify this association.10

under the age of 30 years, the pregnancy rate
remained relatively stable over time.
Assisted Human Reproduction
Assisted human reproduction (AHR) technology
involves the handling of human gametes (i.e.,
eggs, sperm or both) outside of the human
body.10 Multiple births are one of the most
important public health concerns associated
with AHR and the majority of the increase in
multiple births in Canada is due to the increased
use of AHR.10

According to Better Outcomes Registry and
Network (BORN) data, among the 32,495 births
to Peel mothers in 2007-2008, 345 births were
the result of IVF, 243 births were the result of
ovulation induction, 183 were the result of IUI
and 36 were the result of IVF with ICSI. These
figures must be interpreted with caution due
to the high proportion of missing or unknown
values (7%) and should be considered to be
underestimates of the true number of births
resulting from AHR.

Multiple births are a common outcome
of assisted human reproduction

Intrauterine insemination (IUI)SFGFSTUP
UIFJOTFSUJPOPGTQFSNJOUPUIFVUFSVT
VTJOHBTNBMMDBUIFUFS5IJTDBOCF
QFSGPSNFEXJUIPSXJUIPVUBENJOJTUFSJOH
HPOBEPUSPQJOJOKFDUJPOTUPUIFXPNBO
UPTUJNVMBUFNBUVSBUJPOPGNVMUJQMFFHHT

There are currently no available data sources
which provide information on the number or
rate of infertility treatments, or the number of
women who are unable to conceive.

4UBOEBSE in vitro fertilization (IVF)
JOWPMWFTGFSUJMJ[BUJPOPGFHHTXJUITQFSN
UISPVHITQPOUBOFPVTJOUFSBDUJPO DVMUVSF
PGUIFFNCSZPTGPSUXPUPGJWFEBZTBOE
USBOTGFSPGPOFPSNPSFFNCSZPTJOUP
UIFVUFSVT"EEJUJPOBMFNCSZPTNBZCF
DSZPQSFTFSWFEGPSQPTTJCMFUSBOTGFSUP
UIFVUFSVTBUBGVUVSFEBUF

The rate of births resulting from assisted
reproduction increases with maternal age. Two
reasons for this finding are that older women
are less likely to be able to conceive and, given
that the costs of AHR are not covered by Ontario
health insurance, older women are more likely
to have a high enough income level to afford the
cost associated with AHR.

Intracytoplasmic sperm injection (ICSI)JT
UIFJOKFDUJPOPGBTJOHMFTQFSNEJSFDUMZ
JOUPUIFFHH PPDZUF 

Therapeutic Abortion
In 1998, the Canadian law regulating abortion
(1969) was pronounced to be unenforceable by
the Supreme Court of Canada and, as a result,
abortion was essentially decriminalized in
Canada.

5IFage-specific therapeutic abortion
rateJTUIFOVNCFSPGJOEVDFEBCPSUJPOT
FYQFSJFODFECZXPNFOJOBHJWFOBHF
HSPVQQFS GFNBMFQPQVMBUJPOJO
UIBUTBNFBHFHSPVQ



Born in Peel

Table 2.2
Age-Speciﬁc Abortion Rate,
Peel, 2001, 2006

Age-speciﬁc therapeutic abortion rate per 1,000 females
Year

15 to 19
years

20 to 24
years

25 to 29
years

30 to 34
years

35 to 39
years

40 to 44
years

45 to 49
years

2001

23.3

40.3

33.9

23.2

13.1

5.1

0.2

2006

21.3

43.6

37.3

32.4

20.1

6.9

0.3

Sources: Population Estimates 2001-2006, IntelliHEALTH Ontario, Ministry of Health and Long-Term Care
Abortion Data 2001-2006, IntelliHEALTH Ontario, Ministry of Health and Long-Term Care

The therapeutic abortion rate remained
relatively stable between 2001 and 2006 among
teens, but increased among the older age groups.
The rate was highest among women 20 to 24
years of age and lowest among older women,
where fewer pregnancies likely occur.

of preterm birth and SGA in comparison to
women who smoke throughout pregnancy.12
As smoking during pregnancy is perceived
as socially undesirable, self-reported smoking
status during pregnancy is an underestimate of
the true level of exposure.

Smoking During Pregnancy
Tobacco smoking during pregnancy increases
the risk of miscarriage, placental complications
and stillbirth. Infants born to mothers who
smoke are more likely to be born preterm and/or
small-for-gestational-age (SGA). Both preterm
infants and those born SGA are at increased
risk of mortality and morbidity during infancy.
The association between maternal smoking and
adverse outcomes increases with the amount and
duration of smoking. Women who quit smoking
before or during pregnancy can reduce the risk

#FHJOOJOHJO 1FFM1VCMJD)FBMUI
/VSTFT 1)/T XIPXPSLXJUIQSFHOBOU
XPNFOBOENPUIFSTJNQMFNFOUFEB
OFXQSPUPDPMGPSBTTFTTJOHTNPLJOH
CFIBWJPVS'PSXPNFOXIPBSFTNPLFST 
OVSTFTSFWJFXUIFCFOFGJUTPGRVJUUJOH 
QSPWJEFJOGPSNBUJPOBCPVUDPNNVOJUZ
SFTPVSDFTBOEBSSBOHFSFGFSSBMTUP
TNPLJOHDFTTBUJPOTFSWJDFTBTSFRVJSFE
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Table 2.3
Smoking Status during Pregnancy,
Peel, Non-Peel GTA, Ontario, 2007–2008

Non-Peel GTA

Ontario

Number

Peel
Rate per 100
live births

Rate per 100
live births

Rate per 100
live births

1,561

4.8

5.5

11.1

Before 20 weeks

170

0.9

1.1

1.4

20 weeks or later

305

0.5

0.6

0.9

Smoker*

Before & after 20 weeks

1,086

3.3

3.8

8.9

28,052

86.3

83.7

79.6

Unknown or missing

2,883

8.8

10.9

9.3

Total

32,495

Non-smoker

* Smoker deﬁned as having smoked before 20 weeks gestation and/or after 20 weeks gestation
Source: BORN-Niday 2007–2008, BORN Ontario

5% of Peel mothers smoked during pregnancy

smoking during this latter time period.
In 2005, 13% of Canadian women who had given
birth in the past five years reported smoking
during pregnancy, with Ontario women having
a lower prevalence of smoking (10%) than the
overall national prevalence.13

In 2007 and 2008, approximately 5% of Peel
mothers smoked during their pregnancy. This
is a lower percentage than observed for Ontario
as a whole. This may be due to Peel’s high
proportion of immigrant mothers, who are less
likely to smoke than non-immigrant mothers.
In a 2001-2002 Peel Public Health survey on
smoking during pregnancy, 15% of women
reported smoking during pregnancy (since they
found out they were pregnant or between their
last menstrual cycle and finding out that they
were pregnant). The prevalence of smoking
declined to 6% by the first trimester and stayed
below 5% for the remainder of the pregnancy.
The difference between the survey results
presented above and the BORN data presented
in Table 2.3 may be the result of a difference in
the timing and/or method of data collection
regarding smoking status between the two
data sources. Mothers asked at the end of
their pregnancy whether they smoked prior
to 20 weeks of gestation may be less likely to
report smoking in the period between their
last menstrual period and learning that they
were pregnant, whereas, in the Peel survey,
respondents were specifically asked about
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Map 2.1
Rate of Smoking during Pregnancy by Data Zone,
Peel, 2008
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Data zones are denoted by the ﬁrst letter
of the municipality, followed by a number
(e.g., C1 denotes Caledon data zone 1).
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Note: Statistical Signiﬁcance based on 95% Conﬁdence Intervals
Source: BORN-Niday 2008, BORN Ontario
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Table 2.4
Rate of Smoking during Pregnancy by Data Zone,
Peel, 2008

Number
of Smokers

Total number
of live births

Rate per 100
live births

Lower 95% CI

Upper 95% CI

Caledon

46

654

7.0

5.2

9.3

C1

37

406

9.1

6.3

11.9

C2

9

248

3.6

1.3

6.0

Brampton

366

6,592

5.6

5.0

6.1

B1

75

1,619

4.6

3.6

5.7

B2

88

979

9.0

7.2

10.8

B3

75

1,200

6.3

4.9

7.6

B4

25

1,285

1.9

1.2

2.7

B5

103

1,509

6.8

5.6

8.1

Mississauga

393

7,925

5.0

4.5

5.5

M1

47

1,226

3.8

2.8

4.9

M2

61

999

6.1

4.6

7.6

M3

22

689

3.2

1.9

4.5

M4

39

1,241

3.1

2.2

4.1

M5

36

574

6.3

4.3

8.3

M6

58

1,083

5.4

4.0

6.7

M7

73

1,147

6.4

5.0

7.8

M8

57

966

5.9

4.4

7.4

Peel

805

15,171

5.3

5.0

5.7

Source: BORN-Niday 2008, BORN Ontario

The prevalence of smoking during pregnancy
(before or after 20 weeks) was significantly
higher in two data zones in Peel – C1 and B2.
The higher rate in C1 warrants mention, as
this result is not expected and does not appear
to be congruent with other information.
Within C1, the proportion of teenage mothers
was similar to the rest of Peel and the overall
smoking prevalence according to the Canadian
Community Health Survey was low relative to
the rest of Peel (2003, 2005 and 2007/2008, data
not shown). As shown in Map 6.4 (page 63) and
Map 6.5 (page 71), the rate of preterm birth in
C1 was the same as the overall Peel rate and the
SGA rate was lower than the Peel rate – both
of which would be expected to be higher if the
true smoking prevalence was higher in this data
zone. The higher rate of smoking in C1 persisted
when four years of data were combined (2005

to 2008). For these reasons, the prevalence of
smoking presented in this map should be used
with caution as there may be other unmeasured
factors which relate to smoking prevalence.
Younger mothers are more likely
to smoke during pregnancy

Younger mothers are more likely to smoke
compared to older mothers (Table 2.5). Canadian
data showed that although women under 20
years of age had the highest self-reported rate of
smoking, they accounted for only 3% of mothers
who smoked during pregnancy.13
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Table 2.5
Smoking Status during Pregnancy by Maternal Age Group,
Peel, Non-Peel GTA, Ontario, 2007–2008

Non-Peel GTA

Ontario

Number
of Smokers

Peel
Rate per 100
live births

Rate per 100
live births

Rate per 100
live birth

<20

99

16.0

21.8

35.6

20–24

352

9.5

13.1

24.1

25–29

491

5.0

6.2

11.5

30–34

369

3.3

3.5

6.1

35–39

206

3.6

3.3

5.5

40–45

43

3.6

3.2

6.0

>45

<5

NR

NR

3.5

Total

1,561

4.8

5.5

11.1

Maternal Age
Group

NR = Not releasable due to small numbers (<5)
Source: BORN-Niday 2007–2008, BORN Ontario

Illicit Drug Use During Pregnancy

pregnant, 7% of Canadian mothers reported
using street drugs. Once the pregnancy was
confirmed, 1% of mothers report continued use
of street drugs.5

The use of illicit drugs during pregnancy
can cause problems for the developing fetus
and infant. Hallucinogens, such as Ecstasy,
are associated with an increased incidence of
miscarriage, preterm birth and/or neonatal
withdrawal syndrome. Chronic use of opioids
such as heroin and morphine, which readily
cross the placenta, may lead the infant to have
withdrawal symptoms after birth and result in
prolonged hospital stay for the infant. Opioid
use during pregnancy increases the risk of
miscarriage, abnormal presentation of the fetus,
preterm birth and fetal growth restriction.
Amphetamine use during pregnancy may result
in heart defects.14 Those who inject drugs during
pregnancy have a higher risk of viral hepatitis
and sexually transmitted infections (STIs),
including human immunodeficiency virus
(HIV) infections, which may be transmitted to
the fetus.

Alcohol Consumption During Pregnancy
Fetal Alcohol Spectrum Disorder (FASD) is
a major cause of preventable birth defects
and a leading cause of developmental delay
in Canada.17 The effects of alcohol on the
developing fetus can cause a range of disabilities:
physical impairment, brain and central nervous
system disorders and behavioural problems.18
No safe level of alcohol consumption during

Fetal Alcohol Spectrum Disorder (FASD)
JTBUFSNUIBUEFTDSJCFTUIFSBOHFPG
EJTBCJMJUJFTUIBUNBZBGGFDUBOJOGBOUJG
UIFJOGBOUTCJSUINPUIFSESBOLBMDPIPM
EVSJOHQSFHOBODZ5IFJNQBDUPGBMDPIPM
POUIFVOCPSODIJMEDBOSBOHFJOTFWFSJUZ
BOEJTEFQFOEBOUPOGBDUPSTTVDIBTIPX
NVDI IPXPGUFOBOEXIFOUIFNPUIFS
ESBOLBMDPIPM UIFOVUSJUJPOBMTUBUVT
BOEUIFHFOFUJDNBLFVQPGUIFNPUIFS
BOEPUIFSTPDJBMBOEFOWJSPONFOUBM
GBDUPST 

While the use of illicit drugs during pregnancy
is a major health concern, obtaining accurate
data is difficult. Underreporting may occur
as drug use during pregnancy is seen as being
socially undesirable. In the three months before
becoming pregnant or realizing they were
23
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pregnancy has been established. Women who are
pregnant or may become pregnant should abstain
from alcohol consumption.

mass index (BMI): women with a higher
BMI should gain less weight than women
with a lower BMI. Women who gain within
the recommended range experience better
pregnancy outcomes. Weight gain in pregnancy
is related to fetal growth. Too little weight gain
is associated with reduced fetal growth and
preterm birth, whereas excessive weight gain is
associated with maternal pre-eclampsia, failed
induction, required Caesarean section, large-forgestational-age infants and short- and long-term
obesity for the infant and mother.21

The diagnosis of FASD is challenging because
the effects of prenatal alcohol exposure vary and
clinical signs are difficult to recognize in infants.
FASD is most often detected as children advance
through school. In Canada there are no national
statistics available on FASD, but it is estimated
that 280,000 Canadians are currently affected by
some form of FASD.19
Maternal alcohol consumption is used as an
indicator of alcohol-exposed pregnancies,
although there is underreporting of alcohol
consumption in survey research due to social
desirability bias.13,20 During the three months
before becoming pregnant or realizing they were
pregnant, 62% of Canadian women reported
having consumed alcohol. Once women realized
they were pregnant, alcohol consumption
decreased to 11%.5
Weight Gain during Pregnancy
Recommendations about the appropriate
amount of weight a pregnant woman should
gain have changed over time. Current
recommendations for weight gain in pregnancy
are based on a woman’s pre-pregnancy body

Table 2.6
Health Canada Recommendations for Weight Gain during Pregnancy

Recommended weight gain
Pre-pregnancy BMI
Category

Mean weight gain in the 2nd
and 3rd trimester (kg/week)

Total weight gain during
pregnancy (kg)

BMI < 18.5
Underweight

0.5

12.5 –18

BMI 18.5 – 24.9
Normal weight

0.4

11.5 –16

BMI 25.0 – 29.9
Overweight

0.3

7 – 11.5

BMI ≥ 30†
Obese

0.2

5–9

† A narrower range of weight gain may be advised for women with a pre-pregnancy BMI of 35 or greater.
Individualized advice is recommended for these women.
Source: Modiﬁed from Canadian Gestational Weight Gain Recommendations, Health Canada, available at:
http://www.hc-sc.gc.ca/fn-an/nutrition/prenatal/qa-gest-gros-qr-eng.php
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More than half of Canadian women
with a normal BMI gained too much
weight during pregnancy

program. A small but unknown number of Peel
residents have no health coverage. Community
Health Centres in Peel offer prenatal care to
uninsured women who seek care prior to 34
weeks of pregnancy.

In Canada, the average weight gain during
pregnancy was 15.7 kg, with 35% of women
gaining 18 kg or more (excessive weight gain
for any BMI according to Health Canada’s
recommendations). As pre-pregnancy BMI
increased, the amount of weight gained during
pregnancy decreased. Among women with
a normal BMI, over half gained more than
the recommended amount of weight (16 kg
or more) and 24% gained too little weight
compared to the recommendations (less
than 11.5 kg). Among overweight women,
68% reported a weight gain in excess of the
recommendations (11.5 kg or more).5

Pregnant women should attend a prenatal visit
during the first trimester, followed by a regular
series of prenatal visits. The frequency of visits
increases as the pregnancy progresses.
In Peel, 70% of mothers visited a health-care
provider for prenatal care in their first trimester.
It is difficult to compare this figure to the rest of
the GTA or Ontario due to the large number of
records with unknown or missing information
(28% in Ontario, 45% in non-Peel GTA).
Five per cent of Canadian mothers initiated
prenatal care after the first trimester. Younger
women (15 to 19 years), those with less than
a high school education and those living in a
low-income household were more likely to start
prenatal care after the first trimester. Canadian
women had an average of 13 prenatal care visits
during pregnancy.5

Access to Health Care during Pregnancy
Women planning a pregnancy should access
health care to identify health concerns, such as
diabetes, hypertension, poor nutrition, overweight
or obesity, use of alcohol, tobacco or drugs,
which should be addressed prior to pregnancy
in order to reduce the risk of adverse outcomes.
Socioeconomic status, as well as culture, language,
age and geography, may have an impact on
women’s access to care during pregnancy.

Prenatal Education Classes
Prenatal education classes are intended to
provide pregnant women and their families with
important information related to being pregnant,
giving birth and caring for an infant. Prenatal
classes may also be beneficial to mothers and
infants by promoting breastfeeding, improving
women’s self confidence, providing resources for

Charges for health care during pregnancy and
childbirth are covered by the Ontario Health
Insurance Plan (OHIP) for Ontario residents.
Refugee claimants obtain health insurance
through the Interim Federal Health funding
Table 2.7

Received Prenatal Care in First Trimester,
Peel, 2007-2008

Number

Rate per 100 live births

Yes

22,792

70.1

No

3,707

11.4

Unknown or missing

5,996

18.5

Total

32,495

Source: BORN-Niday 2007-2008, BORN Ontario
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parenting and providing information needed for
decision-making during labour and delivery.

this figure to the rest of the GTA and Ontario,
as there were a large number of women with
missing or unknown responses (39% and 30%
respectively).

1FFM1VCMJD)FBMUIPGGFSTBWBSJFUZPG
XBZTUPBDDFTTQSFOBUBMFEVDBUJPO
&BDIQSFOBUBMQSPHSBNJTEFTJHOFEUP
NFFUUIFMFBSOJOHOFFETPGBEJWFSTF
QPQVMBUJPO5IFTFQSPHSBNTJODMVEF
HSPVQQSFOBUBMDMBTTFTPGGFSFEEVSJOH
UIFEBZ FWFOJOHBOEXFFLFOETBOEBO
POMJOFPQUJPO"MMQSFOBUBMQSPHSBNTBSF
GSFFPGDIBSHF

First-time mothers were more likely to have
attended prenatal classes than repeat mothers
(31% versus 5% in Peel).
One-third of Canadian women reported
attending prenatal classes, with first-time mothers
being more likely to have attended prenatal classes
compared to repeat mothers (66% versus 6%).5
These figures appear to be significantly higher
than seen in Peel – this may be due to real barriers
in access and use of prenatal education in Peel or
it may reflect a response bias with the Maternity
Experiences Survey (MES) towards mothers who
attended prenatal classes and therefore were not
representative of all mothers. It may also be a
data quality issue within BORN due to the high
number of records with missing or unknown
information regarding prenatal class attendance.

-FBSONPSFBU1SFHOBOU*O1FFMDB

16% of Peel mothers attended
prenatal education classes

Among all Peel mothers, less than one-fifth
reported attending prenatal education classes
during their pregnancy. It is difficult to compare
Table 2.8

Prenatal Education Class Attendance,
Peel, Non-Peel GTA, Ontario, 2007–2008

Peel
Number

Rate per 100
live births

Non-Peel GTA

Ontario

Rate per 100
live births

Rate per 100
live births

Yes

5,224

16.1

17.1

17.7

No

22,173

68.2

44.2

52.3

Unknown or missing

5,097

15.6

38.7

30.1

Total

32,495

Source: BORN-Niday 2007–2008, BORN Ontario

Table 2.9
Prenatal Education Classes Attendance by Parity,
Peel, Non-Peel GTA, Ontario, 2007–2008

Peel

First-time mothers
Repeat mothers

Non-Peel GTA

Ontario

Number

Rate per 100
live births

Rate per 100
live births

Rate per 100
live births

4,302

30.8

30.8

31.6

875

4.8

5.5

6.5

Source: BORN-Niday 2007–2008, BORN Ontario



chapter 3
MATERNAL HEALTH CONDITIONS

will differ depending on the type and severity of
the condition.

Maternal health conditions can negatively
impact birth outcomes and infant health. Risk
factors for adverse perinatal outcomes range
from health determinants (such as income and
education) to severe maternal morbidity (such
as pregnancy-induced hypertension). The
impact of these maternal conditions on the fetus
and/or infant may be short- or long-term and

Approximately one in five Peel mothers had a
reported health problem that existed prior to
pregnancy (Table 3.1).
Maternal Body Mass Index
There is a strong link between maternal body
mass index (BMI) and health. Underweight and
obese states are associated with different adverse
perinatal outcomes. Fetal growth is regulated
by the mother’s nutrient supply to the fetus and
hormonal and biochemical growth factors that
are altered by maternal fat stores.

?
5IFSFBSFBOVNCFSPGSJTLGBDUPST
SFMBUFEUPBEWFSTFQFSJOBUBMIFBMUI
PVUDPNFTEJTDVTTFEXJUIJOUIFSFTFBSDI
MJUFSBUVSFXIJDIBSFOPUDBQUVSFEJOBOZ
PGUIFEBUBTPVSDFTBWBJMBCMFUPQVCMJD
IFBMUIVOJUTGPSBOBMZTJT

Infants of women with a low pre-pregnancy
BMI (i.e., underweight) are at greater risk of
preterm birth and being small-for-gestationalage (SGA).22-25 Diabetes mellitus, hypertension
and thrombo-embolism are some of the
chronic conditions associated with obesity
during pregnancy.26 Maternal obesity also
impacts infant health, including a higher risk
for being large-for-gestational-age (LGA) and
having neural tube defects (NTDs) and other
congenital anomalies.27-31 In addition, obese
mothers tend to experience longer labour,
higher risk of postoperative wound infection
and greater risk of requiring a Caesarean
section, the latter being more challenging to
perform on an obese mother.32

&YBNQMFTPGUIFTFVONFBTVSFESJTL
GBDUPSTJODMVEF
 TPDJPFDPOPNJDTUBUVT
 FEVDBUJPOMFWFM
 QTZDIPTPDJBMTUSFTT
 JOUJNBUFQBSUOFSWJPMFODF
 XPSLJOHDPOEJUJPOT
 FOWJSPONFOUBMFYQPTVSFT
 TPDJBMTVQQPSU BOE
 MJWJOHBSSBOHFNFOUT
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Table 3.1
Maternal Health Problems Prior to Pregnancy,
Peel, Non-Peel GTA, Ontario, 2007–2008

Peel

Any health problem*

Non-Peel GTA

Ontario

Number

Rate per 100
live births

Rate per 100
live births

Rate per 100
live births

5,631

17.6

20.5

22.8

*These health problems may include: alcohol/drug/substance use, asthma, chronic hypertension, diabetes, thyroid disease,
heart disease, Hepatitis B, HIV, lupus, psychiatric disorders/mental illness, or other maternal health problems.
Source: BORN-Niday 2007–2008, BORN Ontario

There is also an association between being obese,
gaining excessive weight during pregnancy and
initiating and maintaining breastfeeding. Obese
mothers are less likely to initiate breastfeeding,
are more likely to experience difficulties and are
likely to discontinue breastfeeding sooner than
women with a normal weight.33-36

Women with diabetes have an increased risk of
developing pre-eclampsia during pregnancy.
Maternal diabetes is also associated with a higher
risk of perinatal mortality, congenital anomalies,
LGA infants and exaggerated insulin production
which can lead to neonatal hypoglycaemia after
delivery.11,38

59% of Canadian mothers had a
normal BMI prior to pregnancy

Pre-eclampsiaJTBGPSNPGIZQFSUFOTJPO
BDRVJSFEJOMBUFSQSFHOBODZUIBUJT
BDDPNQBOJFECZIJHIMFWFMTPGQSPUFJO
JOUIFVSJOFJUJTPOFPGUIFMFBEJOH
DBVTFTPGNBUFSOBMBOEJOGBOUNPSCJEJUZ
BOENPSUBMJUZ 

In 2006-2007, 6% of Canadian women were
underweight prior to pregnancy, 59% had a
healthy weight, 21% were overweight and 14%
were obese.5 It is important to note that these data
are based on self-reported height and weight.

Hypertension can be pre-existing or can be
acquired during pregnancy (pregnancy-induced
hypertension [PIH]). In Canada, 6% of women
had hypertension in pregnancy in 2006/2007.11
Pre-eclampsia is significantly associated with
a higher risk of preterm birth and fetal growth
restriction.41

Maternal Chronic Health Conditions
In 2006/2007, 5% of infants in Canada
(excluding Quebec) were born to women with
pregnancies complicated by diabetes.11 Some
women have pre-existing type 1 or type 2
diabetes (approximately 12% of all diabetes in
pregnancy), while others acquire a transient
form of diabetes during pregnancy known as
gestational diabetes (about 88% of diabetes
during pregnancy). The rate of gestational
diabetes rises as maternal obesity becomes
more prevalent.37 The risks of adverse perinatal
outcomes associated with pre-existing diabetes
may be greater than with gestational diabetes
due to the increased severity of the condition
and potential damage to the mother’s health
caused by diabetes before pregnancy.11

Among Ontario mothers, 6% had
hypertension and 5% had diabetes

In Ontario, 6% of infants were born to mothers
with hypertension (pre-existing and gestational)
and 5% were born to mothers with diabetes (preexisting and gestational).11



Born in Peel

Table 3.2
Chronic Maternal Health Conditions Prior to Pregnancy,
Peel, Non-Peel GTA, Ontario, 2007–2008

Peel
Number

Rate per 100
live births

Non-Peel GTA

Ontario

Rate per 100
live births

Rate per 100
live births

Diabetes

591

1.8

1.4

1.4

Chronic hypertension

207

0.6

0.6

0.7

Non-Peel GTA

Ontario
Rate per 100
live births

Source: BORN-Niday 2007–2008, BORN Ontario

Table 3.3
Obstetrical Complications during Pregnancy,
Peel, Non-Peel GTA, Ontario, 2007–2008

Peel
Number

Rate per 100
live births

Rate per 100
live births

Gestational diabetes

2,295

7.2

4.4

4.1

Pregnancy-induced
hypertension

1,000

3.1

2.5

3.1

382

1.2

1.4

1.5

Pre-eclampsia

Source: BORN-Niday 2007–2008, BORN Ontario

Prior to pregnancy, approximately 2% of Peel
mothers had diabetes and less than 1% had
hypertension.

In Peel, 7% of mothers developed gestational
diabetes, 3% developed pregnancy-induced
hypertension and 1% developed pre-eclampsia.

Maternal Health Conditions
During Pregnancy
Over the course of pregnancy, women may
develop health conditions which impact both
their own health and the health of their fetus.
Maternal conditions such as gestational diabetes
and pregnancy-induced hypertension or preeclampsia may lead to preterm birth, placental
complications, SGA or LGA newborns, or
stillbirth.11
Pregnant women may be more susceptible to
certain health conditions (e.g., pneumonia)
or pregnant women and their fetuses may
experience more severe illness or consequences
of certain conditions (e.g., cytomegalovirus and
rubella).
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Maternal Infection

a risk factor captured consistently within the
reportable disease database for Ontario (iPHIS).

A maternal infection may affect the fetus
in three ways: the infectious agent may be
teratogenic and lead to a stillbirth or congenital
anomaly; the agent may be transferred to the
fetus during pregnancy (e.g., hepatitis); or the
infection may be acquired by the infant during
delivery (e.g., herpes or Group B streptococcus).
Pregnant women are more susceptible to some
infections as a result of their pregnancy (e.g.,
pneumonia and influenza). Maternal infection
may also lead to preterm labour and birth.
Women who are pregnant or are intending to
become pregnant are typically screened for the
presence of infectious agents, or for immunity to
certain infections.

Of particular concern for pregnant women
are a group of infectious agents, referred to as
TORCH infections, which have serious health
consequences for the fetus or infant.

TORCH infections include:

T PYPQMBTNPTJT
OUIFSJOGFDUJPOT IFQBUJUJT# WBSJDFMMB
[PTUFSWJSVTPS&QTUFJO#BSSWJSVT

R VCFMMB
C ZUPNFHBMPWJSVT
H FSQFTTJNQMFY

Pregnant women are more
susceptible to some infections

Congenital toxoplasmosis may cause blindness;
however, avoiding exposure to cat feces and
uncooked meat can prevent infection. The
incidence of congenital rubella has declined as
a result of an effective immunization program.
Cytomegalovirus (CMV) is the most common
cause of congenital infection in the USA.42
Between 10% and 20% of infected infants may
experience hearing loss, ocular damage and/
or cognitive and motor function impairment.
Herpes is most often acquired during delivery,
which can be prevented by delivering the baby
through Caesarean section. Antiviral therapy has
reduced the mortality and morbidity related to
congenital herpes.

There have been very few cases of reportable
diseases among infants. For example, there have
been four cases of congenital cytomegalovirus
infection in Peel between January 2005 and
March 2011. It is currently difficult to estimate
the number of infectious diseases among
pregnant women because ‘pregnancy’ is not

!
4JODF+BOVBSZ 0OUBSJPIBT
BEPQUFEBQPMJDZUPPGGFS)*7UFTUJOHUP
BMMQSFHOBOUXPNFO&BSMZJOJUJBUJPOPG
QSPQIZMBDUJDUSFBUNFOUSFEVDFTUIFSJTL
PGNPUIFSUPJOGBOUUSBOTNJTTJPO'SPN
+BOVBSZUP.BSDI  
QSFHOBOUXPNFOJO1FFMXFSFUFTUFEPG
XIPNUFTUFEQPTJUJWFBQPTJUJWJUZ
SBUFPGQFS 5IJTQPTJUJWJUZ
SBUFJTIJHIFSUIBOUIF$FOUSBM&BTU
SFHJPOUPUBM QFS  CVUMPXFS
UIBOJOPUIFSBSFBT FH 5PSPOUP 
QFS  BOE0UUBXB QFS  

Given that not all of the infectious agents
included within the TORCH definition are
reportable to public health in Ontario currently,
the number of such infections among mothers
cannot be assessed accurately.
Influenza infection may be
more severe during pregnancy

Source: Tables of prenatal HIV testing in Ontario
(January 1999 to March 2010), Ontario HIV
Epidemiologic Monitoring Unit, available at: http://
www.phs.utoronto.ca/ohemu/doc/Prenatal_
tbls_2010Q1.pdf

There are other infectious agents which can
have serious consequences for pregnant women.
For example, infection with Listeria bacteria
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may lead to stillbirth. Pregnant women may
have more severe influenza infection and have a
higher risk of developing pneumonia than nonpregnant women.

Risk factors for PMD include prenatal
depression or anxiety, recent stressful life
events, poor social support and a history of
depression.43,44 Children of mothers experiencing
depression are at increased risk of having
cognitive, emotional and social difficulties.

Maternal Mental Health
Mental health concerns during and after
pregnancy are common, occurring in
approximately one in five women. Postpartum
mood disorders (PMD) include postpartum
blues, depression, severe anxiety, obsessivecompulsive disorder and postpartum psychosis.
PMD may impact over 3,000 women and their
families in Peel each year.

It can be difficult for women with PMD and
their families to access appropriate services.
Barriers can include delayed diagnosis and social
stigma, as well as inadequate family support,
transportation and/or childcare.

One in five women may experience
a postpartum mood disorder

Success by 6 Peel Postpartum Mood Disorder Program
4JODF 1FFM1VCMJD)FBMUIIBTDPMMBCPSBUFEXJUI4VDDFTTCZ1FFMUPBEESFTTUIF
DPOUJOVVNPGNFOUBMIFBMUIOFFETGPSQSFHOBOUBOEQPTUQBSUVNGBNJMJFT5IFHPBMPGUIF
1PTUQBSUVN.PPE%JTPSEFS 1.% 1SPHSBNJTUPJNQSPWFQBSFOUBMNFOUBMIFBMUI
4FSWJDFTJODMVEF
t 1FFSTVQQPSUHSPVQTPGGFSFEBUMPDBM0OUBSJP&BSMZ:FBST$FOUSFT
t 1PTUQBSUVN'BNJMZ4VQQPSU-JOF UFMFQIPOFTVQQPSUPGGFSFEJONVMUJQMFMBOHVBHFT 
t $PNNVOJUZXPSLTIPQTUPSBJTFBXBSFOFTTBOEEFDSFBTFUIFTUJHNBPG1.%BOEBO
t 0OMJOFUVUPSJBMBCPVU1.%
*OBEEJUJPO UIF11.%$POOFDUJPOOFXTMFUUFSQSPWJEFTDVSSFOUJOGPSNBUJPOPO1.%BOE
DPNNVOJUZSFTPVSDFT'PSNPSFJOGPSNBUJPO QMFBTFTFF1.%JO1FFMDB
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chapter 4
STILLBIRTH
A stillbirth is one of the most common adverse
outcomes of pregnancy.

Peel’s stillbirth rate appears to be increasing

The stillbirth rate in Peel appears to be
increasing and was higher than the stillbirth rate
for the GTA and Ontario in 2005 (Figure 4.1).

"stillbirthJTBGFUBMMPTTPGXFFLTPS
NPSFHFTUBUJPOPSXJUIBGFUBMXFJHIU
PGHSBNTPSNPSF XIJDIEJEOPU
CSFBUIFPSTIPXPUIFSTJHOTPGMJGFBU
EFMJWFSZ%FBUINBZPDDVSCFGPSFPS
EVSJOHEFMJWFSZ

More stillbirths are registered in Peel
at a birth weight of less than 500 grams

In Canada, there have been changes observed
in the registration of stillbirths at the borderline
of viability (less than 500 grams).1 Therefore
examination of stillbirth rates among births
with a birth weight of 500 grams or more is
important, to ensure that those regions with
more complete registration of stillbirths at the
lowest birth weights will not appear to have
higher rates of stillbirth.

Factors associated with stillbirth include:
previous stillbirth, first pregnancy, advanced
maternal age, maternal obesity, smoking status,
prenatal care access and quality, maternal
health status (e.g., diabetes and hypertension),
congenital anomalies, and multiple gestation.45,46
Pregnant women having low socioeconomic
status have an approximately 2.5 times higher
risk of stillbirth than those with higher
socioeconomic status.47
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Figure 4.1
Stillbirth Rate,
Peel, Non-Peel GTA, Ontario, 1986–2005
Number of stillbirths per 1,000 births
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Sources: Ontario Live Birth and Stillbirth Databases 1986–2005, IntelliHEALTH Ontario, Ministry of Health and Long-Term Care

Table 4.1
Stillbirth Rate,
Peel, Non-Peel GTA, Ontario, 1986, 1996, 2005

Peel
Year

# Stillbirths

Stillbirth rate per
1,000 births

Non-Peel GTA

Ontario

Stillbirth rate per
1,000 births

Stillbirth rate per
1,000 births

1986

59

5.8

6.6

6.3

1996

102

7.5

6.5

6.4

2005

136

8.6

6.3

6.7

Sources: Ontario Live Birth and Stillbirth Databases 1986–2005, IntelliHEALTH Ontario, Ministry of Health and Long-Term Care

Although still slightly higher, Peel rates of
stillbirth among births with a birth weight of
500 grams or more were similar to the rest
of the GTA and Ontario as a whole. When
examining only stillbirths with a birth weight
above 500 grams, the stillbirth rate in Peel has
been stable over time (Table 4.2).

the high proportion of immigrant mothers
(see Chapter 6), more stillbirths at 20 weeks
gestation have a birth weight which falls below
500 grams. The second possible reason is that
Peel physicians may be more likely to register
fetal losses which occur at or beyond 20 weeks
gestation as stillbirths, even when they have a
birth weight of less than 500 grams.

In Peel, more stillbirths were registered at the
lowest birth weights. There are two possible
reasons for this finding. First, given that the
birth weight distribution in Peel has been
shifted towards lower birth weights due to

Multiple births have a higher rate
of stillbirth than singleton births
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Table 4.2
Rate of Stillbirth Among Singletons 500 grams or more,
Peel, Non-Peel GTA, Ontario, 1986, 1996, 2005

Year

Peel

Non-Peel GTA

Ontario

Stillbirth rate per 1,000
births ≥ 500g

Stillbirth rate per 1,000
births ≥ 500g

Stillbirth rate per 1,000
births ≥ 500g

1986

4.9

5.3

5.2

1996

4.8

4.5

4.5

2005

4.6

3.9

4.2

Sources: Ontario Live Birth and Stillbirth Databases 1986–2005, IntelliHEALTH Ontario, Ministry of Health and Long-Term Care

Table 4.3
Stillbirth Rate by Type of Birth,
Peel, Non-Peel GTA, Ontario, 1986, 1996, 2005

Peel

Non-Peel GTA

Ontario

Year

Stillbirth
rate per
1,000
singleton
births

Stillbirth
rate per
1,000
multiple
births

Stillbirth
rate per
1,000
singleton
births

Stillbirth
rate per
1,000
multiple
births

Stillbirth
rate per
1,000
singleton
births

Stillbirth
rate per
1,000
multiple
births

1986

5.5

24.2

6.2

24.6

6.0

21.9

1996

7.2

18.4

6.0

24.1

5.9

23.3

2005

8.0

26.0

6.0

15.6

6.3

19.5

Sources: Ontario Live Birth and Stillbirth Databases 1986–2005, IntelliHEALTH Ontario, Ministry of Health and Long-Term Care

The stillbirth rate was 3.3 times higher among
multiple births compared to singleton births.
Rates in Peel in 2005 were higher than the rest
of the GTA and Ontario, for both singleton and
multiple births. Stillbirth rates among singletons
in Peel have increased over time, whereas, for the
GTA and Ontario, the rates have remained stable.

The stillbirth rates were higher among mothers
who were in the younger and older age groups,
where fewer births occur. It was difficult to tell
what the trends were over time because of the
small number of stillbirths that occurred within
each age group.

Table 4.4
Singleton Stillbirth Rate by Maternal Age Group,
Peel, 1986–2005 Combined

Age-speciﬁc stillbirth rate per 1,000 singleton births
Year
19862005

15 to 19
years

20 to 24
years

25 to 29
years

30 to 34
years

35 to 39
years

40 to 44
years

45 to 49
years

9.7

7.9

6.3

6.5

10.3

14.4

27.8

Sources: Ontario Live Birth and Stillbirth Databases 1986–2005, IntelliHEALTH Ontario, Ministry of Health and Long-Term Care
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chapter 5
LABOUR AND DELIVERY

22% of Peel mothers had induction of labour

At the end of pregnancy, a complex and interrelated series of biological events arises that
initiates labour. In some cases, labour occurs
spontaneously, whereas for some women labour
must be induced by medical means. There are
three stages of labour which result in the birth of
an infant and the delivery of the placenta. Uterine
contractions and the softening and dilation
of the cervix are indications of labour and are
prerequisites for vaginal births. Caesarean
delivery of an infant may be requested or
required for medical reasons.

Labour may be induced for medical reasons,
in order to reduce the risk of complications for
both mother and infant. Medications such as
prostaglandins and oxytocin are used to initiate
labour, with or without the artificial rupture of
the amniotic membranes (amniotomy). Postterm pregnancy is the most common reason for
induction of labour. Induction is also undertaken
at an earlier gestation when warranted for
reasons of maternal or fetal health, such as
gestational diabetes, hypertension, pre-eclampsia
and/or premature rupture of membranes.13

Labour

In Peel, approximately two-thirds of mothers had
a spontaneous labour, whereas 22% had labour
induced. Those who did not go through labour
had a planned Caesarean section (Table 5.2).

In the final weeks of pregnancy the fetus is
relatively large and therefore changes in its
position within the uterus become less frequent.
The position of the fetus at the onset of labour is
referred to as ‘the presentation’.
The majority of infants at birth were vertex (head
down). Less than 5% of infants were breech at
birth and less than 1% were in another position
(e.g., brow first) (Table 5.1).
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Table 5.1
Fetal Presentation,
Peel, Non-Peel GTA, Ontario, 2007-2008

Peel

Non-Peel GTA

Ontario

Type of presentation

Number

Rate per 100
live births

Rate per 100
live births

Rate per 100
live births

Vertex

30,396

95.2

86.3

94.9

Breech

1,375

4.3

4.3

4.5

Other

154

0.5

0.5

0.6

571

--

8.8

--

Unknown or missing
Total

32,495

Source: BORN-Niday 2007-2008, BORN Ontario

Table 5.2
Type of Labour,
Peel, Non-Peel GTA, Ontario, 2007-2008

Peel

Non-Peel GTA

Ontario

Rate per 100
live births

Rate per 100
live births

Type of labour

Number

Rate per 100
live births

Spontaneous

20,558

63.3

62.5

60.8

Induced

7,225

22.2

22.3

24.6

No labour (Caesarean section)

4,711

14.5

15.2

14.6

Total

32,495

Source: BORN-Niday 2007-2008, BORN Ontario

Uterine contractions may slow down over
the course of labour or may progress slowly.
Oxytocin may be given intravenously to enhance
contractions. If membranes have not ruptured,
amniotomy may be performed to stimulate
contractions. Both procedures are called
‘augmentation of labour’ and may be attempted
before resorting to Caesarean section. When
there are concerns for the health of the mother

or the baby, forceps or vacuum extraction may
be used to hasten vaginal delivery.
While the decision to perform an episiotomy is
made by the health-care provider at the time of
delivery, research evidence supports restricted
rather than routine use of this procedure.48

EpisiotomyJTUIFTVSHJDBMFOMBSHFNFOU
PGUIFWBHJOBMPQFOJOH5IJTNBZ
CFEPOFUPBMMPXNPSFTQBDFGPS
NBOJQVMBUJOHJOTUSVNFOUT TVDIBT
GPSDFQTPSWBDVVNDVQ PSUPBMMPXSPPN
GPSUIFIFBEUPQBTTEVSJOHDIJMECJSUI
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Table 5.3
Augmentation and Medical Interventions during Labour and Delivery,
Peel, Non-Peel GTA, Ontario, 2007-2008

Peel
Number

Non-Peel GTA

Ontario

Rate per 100
live births

Rate per 100
live births

Rate per 100
live births
32.3

Augmentation of labour

12,343

38.0

37.9

Use of forceps and/or vacuum

4,927

15.5

14.0

12.6

Episiotomy

3,869

12.3

17.8

14.0

Source: BORN-Niday 2007-2008, BORN Ontario

Table 5.4
Type of Maternal Pain Relief Among Vaginal Births,
Peel, Non-Peel GTA, Ontario, 2007-2008

Peel

Non-Peel GTA

Ontario

Rate per 100
live births

Rate per 100
live births

Number

Rate per 100
live births

Any maternal pain relief

19,351

82.9

86.0

86.2

Epidural

14,369

61.5

59.7

57.3

Local

3,947

16.9

12.1

11.1

Narcotics

1,718

7.4

6.9

14.7

Nitrous Oxide

593

2.5

4.9

9.7

Spinal-epidural combination

431

1.8

13.0

5.8

Non-pharmacological

136

0.6

1.9

15.0

Spinal

86

0.4

0.6

0.5

Pudendal

27

0.1

0.3

0.6

General

20

0.1

0.1

0.1

Note: More than one type of maternal pain relief may have been administered
Source: BORN-Niday 2007-2008, BORN Ontario

Table 5.3 presents births which experienced
various types of medical intervention during
labour and delivery. In 38% of Peel births,
augmentation of labour was performed – this
may have included amniotomy, oxytocin,
prostaglandin or other methods. The use of
episiotomy or vacuum and/or forceps was less
common.

Among women who had a vaginal birth, the
most commonly reported type of maternal pain
relief in Peel was an epidural (62%).
Delivery
In 2006, 73% of births to mothers who live in
Peel occurred in a hospital within Peel, with an
additional 22% occurring in a Toronto hospital.

The majority of women with a vaginal birth
received some form of pain relief
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Table 5.5
Type of Birth,
Peel, Non-Peel GTA, Ontario, 2007-2008

Peel

Non-Peel GTA

Ontario

Rate per 100
live births

Rate per 100
live births

Type of birth

Number

Rate per 100
live births

Vaginal

23,541

72.5

70.8

71.9

Caesarean section

8,921

27.5

29.2

28.1

33

--

--

--

Unknown
Total

32,495

Source: BORN-Niday 2007-2008, BORN Ontario

Caesarean section is a surgical procedure usually
performed when a vaginal delivery would put
the baby’s or mother’s health at risk. There is
concern among health-care providers and others
that increasingly this surgery is being performed
without medical indication, or at the request
of the mother for non-medical reasons.49-51
Caesarean deliveries can be planned in advance
of labour (elective) or unplanned (emergency).
The rate of Caesarean births is increasing in
Canada with a rate of 18% of hospital deliveries
in 1995-1996 and a rate of 26% of hospital
deliveries in 2004-2005.5,13

similar to the rest of the GTA and Ontario as a
whole. This figure is also similar to the national
rate of 26% of hospital deliveries.13
Over half of Caesarean sections
in Peel were unplanned

Over half of Caesarean sections in Peel were
unplanned.
Once a woman has had one Caesarean section,
she is more likely to have subsequent births by
Caesarean delivery; however, a small percentage
of women give birth vaginally at their next
pregnancy - referred to as a vaginal birth after
Caesarean section (VBAC).

28% of Peel mothers had
a Caesarean section

Among Peel mothers who had a previous
Caesarean, 88% had a repeat Caesarean section.

In Peel, almost 28% of mothers experienced
a Caesarean section delivery. This figure was

Table 5.6
Type of Caesarean Section,
Peel, Non-Peel GTA, Ontario, 2007-2008

Peel

Non-Peel GTA

Ontario

Number

Rate per 100
live births

Rate per 100
live births

Rate per 100
live births

Planned (elective)

4,134

48.6

45.9

45.0

Unplanned (emergency)

4,376

51.4

49.1

46.9

412

--

5.0

8.1

Unknown or missing
Total

8,921

Source: BORN-Niday 2007-2008, BORN Ontario
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Table 5.7
Type of Delivery Among Mothers with a Previous Caesarean Birth,
Peel, Non-Peel GTA, Ontario, 2007-2008

Peel

Non-Peel GTA

Ontario

Number

Rate per 100
live births

Rate per 100
live births

Rate per 100
live births

Vaginal birth after
Caesarean (VBAC)

542

12.1

13.2

15.2

Repeat Caesarean

3,955

87.9

86.8

84.8

Source: BORN-Niday 2007-2008, BORN Ontario

Table 5.8
Health Service Provider Type during Childbirth,
Peel, Non-Peel GTA, Ontario, 2007–2008

Peel

Non-Peel GTA

Ontario

Rate per 100
live births

Rate per 100
live births

91.5

86.9

Type of provider

Number

Rate per 100
live births

Obstetrician

28,988

91.0

Family physician

2,302

7.2

5.6

9.2

564

1.8

2.8

3.8

Other

15

0.0

0.1

0.1

Unknown or missing

626

--

--

--

Midwife

Total

32,495

Source: BORN-Niday 2007–2008, BORN Ontario

Length of Stay in Hospital

Obstetricians are the health-service provider
during childbirth for the vast majority of women
in Ontario. The current shortage of maternity
care providers within Ontario and the entire
country is cause for concern. Although midwives
are regulated to practise in Ontario and their
service is publicly funded, only a small minority
of women use midwifery services.

The number of days spent in hospital during
and after childbirth may reflect clinical practice
or availability of hospital beds, as well as the
nature of the pregnancy and birth. Women who
experience a vaginal birth may have shorter
hospital stays than those who have a Caesarean
section. Women who experience postpartum
complications may require longer hospital stays.

The majority of Peel mothers had an obstetrician
deliver their infant (91%).

Older mothers have longer
average hospital stays
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Table 5.9
Average Number of Days in Hospital for Obstetrical Deliveries by Age Group,
Peel, Non-Peel GTA, Ontario, 2009
Average number of days
Non-Peel GTA
Ontario

Maternal age group

Peel

All ages

2.1

2.3

2.4

15 to 19 years

2.1

2.4

2.4

20 to 24 years

2.0

2.1

2.2

25 to 29 years

2.0

2.2

2.3

30 to 34 years

2.0

2.3

2.3

35 to 39 years

2.2

2.4

2.5

40 to 44 years

2.4

2.8

2.7

45 to 49 years

2.6

4.2

3.8

Note: The average number of days was calculated for all females with a hospital discharge record having a Main Service code
of 51 equal to ‘Obstetrical Delivery’
Source: Hospital In-Patient Discharge Database 2009, IntelliHEALTH Ontario, Ministry of Health and Long-Term Care

The average number of days in hospital for
females of all age groups was slightly shorter
in Peel compared to Ontario as a whole. Older
women had longer average hospital stays than
younger women.

MMR increased from 4.5 deaths per 100,000
live births in 1981-1983 to 5.5 deaths per
100,000 live births in 2002-2004.13 A similar
small rise in the MMR has also been noted
in other developed countries.52,53 Some feel
that the interpretations of the definitions
regarding maternal mortality may result in
underreporting of maternal deaths.54

Maternal Mortality
Canada’s maternal mortality ratio (MMR) is
one of the lowest in the world. The national

.BUFSOBMNPSUBMJUZJTUIFEFBUIPGBXPNBOXIJMFQSFHOBOUPSXJUIJOEBZTPG
EFMJWFSZPSUFSNJOBUJPOPGQSFHOBODZ JSSFTQFDUJWFPGUIFEVSBUJPOBOETJUFPGQSFHOBODZ
*UJODMVEFTEFBUITGSPNBOZDBVTFSFMBUFEUPPSBHHSBWBUFECZUIFQSFHOBODZPSJUT
NBOBHFNFOUCVUOPUGSPNBDDJEFOUBMPSJODJEFOUBMDBVTFT
%JSFDUPCTUFUSJDEFBUITBSFNBUFSOBMEFBUITSFTVMUJOHGSPNPCTUFUSJDDPNQMJDBUJPOT
BSJTJOHJOQSFHOBODZ MBCPVSBOEPSUIFQPTUQBSUVNQFSJPEGSPNJOUFSWFOUJPOT PNJTTJPOT
PSJODPSSFDUUSFBUNFOUPSBDIBJOPGFWFOUTSFTVMUJOHGSPNBOZPGUIFBCPWF
*OEJSFDUPCTUFUSJDEFBUITBSFNBUFSOBMEFBUITSFTVMUJOHGSPNBQSFFYJTUJOHEJTFBTFPSB
EJTFBTFUIBUEFWFMPQFEEVSJOHQSFHOBODZCVUXBTOPUEVFUPEJSFDUPCTUFUSJDDBVTFT
*ODJEFOUBMEFBUITBSFEFBUITEVFUPDPOEJUJPOTPDDVSSJOHEVSJOHQSFHOBODZ XIFSFUIF
QSFHOBODZJTVOMJLFMZUPIBWFDPOUSJCVUFETJHOJGJDBOUMZUPUIFEFBUI
5IFNBUFSOBMNPSUBMJUZSBUJP ..3 JTUIFOVNCFSPGEJSFDUBOEJOEJSFDUNBUFSOBMEFBUIT
QFS MJWFCJSUITJOBHJWFOUJNFBOEQMBDF



Born in Peel

?
In Canada, pulmonary embolism and preeclampsia or pregnancy-induced hypertension
are the leading causes of direct maternal death;
whereas the principal cause of indirect maternal
death was cardiovascular disease. Motor vehicle
collisions are responsible for the majority of the
incidental maternal deaths.52

International Maternal
Mortality Rates
"DDPSEJOHUPUIF8PSME)FBMUI
0SHBOJ[BUJPO UIFSFXFSFBOFTUJNBUFE
 NBUFSOBMEFBUITXPSMEXJEF
JO.PTUNBUFSOBMEFBUITPDDVS
JOUIFEFWFMPQJOHXPSMEBOEBSF
DPOTJEFSFEUPCFBWPJEBCMF8PNFOEJF
GSPNBSBOHFPGDPNQMJDBUJPOTEVSJOH
QSFHOBODZBOEDIJMECJSUIBTXFMMBT
EVSJOHUIFQPTUQBSUVNQFSJPE$BVTFT
PGEFBUIJODMVEFTFWFSFCMFFEJOH 
QPTUQBSUVNJOGFDUJPOT IZQFSUFOTJWF
EJTPSEFSTJOQSFHOBODZBOEPCTUSVDUFE
MBCPVS*NQSPWJOHNBUFSOBMIFBMUI
JTPOFPGUIFFJHIU.JMMFOOJVN
%FWFMPQNFOU(PBMTBEPQUFEJOo
XJUIDPVOUSJFTDPNNJUUFEUPSFEVDJOH
UIFNBUFSOBMNPSUBMJUZSBUJPCZUISFF
RVBSUFSTCZ

Canada does not have a national-level
mechanism for reporting maternal deaths.
Inquiries into maternal deaths from the United
Kingdom have found the following risk factors
for maternal death: having a low socioeconomic
status, being non-Caucasian, experiencing
intimate partner violence, getting late or
inconsistent prenatal care, being under 18 years
of age or over 35 years of age, being obese, and/or
having multiples.55
In the past 70 years in Ontario, there has been
a dramatic decline in the number and rate of
maternal deaths. Between 1986 and 2005, there
have been 13 maternal deaths in Peel.

Estimated Maternal Mortality Ratio
(per 100,000 live births) for Selected
Countries Around the World (2005)
4JFSSB-FPOFo 
*OEJBo
+BNBJDBo
$IJOBo
6OJUFE4UBUFTPG"NFSJDBo
1PSUVHBMo
6OJUFE,JOHEPNo
1PMBOEo
Canada – 7
*UBMZo
*SFMBOEo
Source: Maternal Morality in 2005,
World Health Organization, available at:
http://www who.int/reproductivehealth/publications/
monitoring/9789241596213/en/index.html
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chapter 6
GENERAL BIRTH OUTCOMES

Maternal Age

A newborn is typically weighed and measured
at the time of birth – regardless of the birth
setting (hospital or home). Measures of birth
weight and gestational age are used to assess
the overall health of the infant. Infants born
prematurely or at a low birth weight (LBW) may
require additional medical care to optimize their
survival and health.

Many adverse reproductive outcomes are related
to maternal age. Younger and older mothers
have an increased risk of stillbirth, preterm
delivery and fetal growth restriction. Younger
mothers are more likely to report negative health
behaviour (e.g., smoking during pregnancy) and
have lower socioeconomic status. In contrast,
older mothers have a higher prevalence of
chronic health conditions and are more likely to
have multiple births.
The median maternal age
increased from 1986 to 2006
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Table 6.1
Live Births by Maternal Age Group,
Peel, Non-Peel GTA, Ontario, 2006

Peel
Maternal
age group
10 to 14

Numbers

Rate per 100
live births

Non-Peel GTA
Rate per 100
live births

Ontario
Rate per 100
live births

0

0.0

0.0

0.0

15 to 19

269

1.7

2.0

3.3

20 to 24

1,870

11.7

9.7

13.2

25 to 29

4,917

30.8

24.9

28.3

30 to 34

5,602

35.1

37.4

34.2

35 to 39

2,737

17.1

21.4

17.4

40 to 44

547

3.4

4.3

3.4

45 to 49

21

0.1

0.2

0.1

50+

<5

NR

0.0

0.0

NR= Not releasable due to small numbers (<5)
Source: Ontario Live Birth Database 2006, IntelliHEALTH Ontario, Ministry of Health and Long-Term Care

Between 1986 and 2006 the median maternal
age in Peel increased from 28 years to 30 years.
In 2006 the median age in Peel was similar to
the median age for Ontario (30 years) but was
lower than the median age for rest of the GTA
(31 years).

Map 6.1 highlights areas in Brampton which
have a higher proportion of live births among
teens aged 15 to 19 years compared to the overall
Peel rate.
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Map 6.1
Proportion of Teen Mothers Aged 15 to 19 Years by Data Zone,
Peel, 2005–2008 Combined

N
W

E
S

C2
C1

B4

B5

B2
B1
B3

M4

Rate of Teen Mothers
Compared to Peel Rate
M8

Peel rate:
1.9 per 100 live births (95% CI 1.8 – 2.0)

M2

M3

Signiﬁcantly Below Peel Rate

M6

Same as Peel Rate

M1

Signiﬁcantly Above Peel Rate

M5
M7

Municipal Boundaries

Data zones are denoted by the ﬁrst letter
of the municipality, followed by a number
(e.g., C1 denotes Caledon data zone 1).

0

Note: Statistical Signiﬁcance based on 95% Conﬁdence Intervals
Source: BORN-Niday 2005–2008, BORN Ontario
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Table 6.2
Proportion of Mothers Aged 15 to 19 Years by Data Zone,
Peel, 2005–2008 Combined

Number of
live births to
teen mothers

Total number
of live births

Rate per 100
live births

Lower 95%
CI

Upper 95%
CI

Caledon

25

2,857

0.9

0.6

1.3

C1

20

1,595

1.3

0.7

1.8

C2

5

1,262

0.4

0.0

0.7

Brampton

656

28,057

2.3

2.2

2.5

B1

111

6,621

1.7

1.4

2.0

B2

167

4,511

3.7

3.2

4.3

B3

134

5,354

2.5

2.1

2.9

B4

76

5,280

1.4

1.1

1.8

B5

168

6,291

2.7

2.3

3.1

Mississauga

542

33,283

1.6

1.5

1.8

M1

41

5,120

0.8

0.6

1.0

M2

59

4,012

1.5

1.1

1.8

M3

38

2,893

1.3

0.9

1.7

M4

131

5,983

2.2

1.8

2.6

M5

50

2,274

2.2

1.6

2.8

M6

63

4,207

1.5

1.1

1.9

M7

90

4,868

1.8

1.5

2.2

M8

70

3,926

1.8

1.4

2.2

Peel

1,223

64,198

1.9

1.8

2.0

Source: BORN-Niday 2005-2008, BORN Ontario

Map 6.2 shows areas of Caledon and Mississauga
with higher proportions of older mothers
(aged 35 years and older) compared to the
overall Peel rate.
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Map 6.2
Proportion of Mothers Aged 35 Years and Older by Data Zone,
Peel, 2005–2008 Combined

N
W

E
S

C2
C1

B4

B5

B2
B1
B3

M4

Rate of Mothers 35 Years or More
Compared to Peel Rate
M8

Peel rate:
22.1 per 100 live births (95% CI 21.5 – 22.8)

M2

M3

Signiﬁcantly Below Peel Rate

M6

Same as Peel Rate

M1

Signiﬁcantly Above Peel Rate

M5

Municipal Boundaries

M7

Data zones are denoted by the ﬁrst letter
of the municipality, followed by a number
(e.g., C1 denotes Caledon data zone 1).

0

Note: Statistical Signiﬁcance based on 95% Conﬁdence Intervals
Source: BORN-Niday 2005-2008, BORN Ontario
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Table 6.3
Proportion of Mothers Aged 35 Years or Older by Data Zone,
Peel, 2005–2008 Combined

Number of
Total number
live births to of live births
older mothers

Rate per 100
live births

Lower 95%
CI

Upper 95%
CI

Caledon

232

761

30.5

27.3

33.9

C1

128

461

27.8

23.8

31.9

C2

104

300

34.7

29.3

40.1

1,342

7,442

18.0

17.2

18.9

B1

365

1,812

20.1

18.3

22.0

B2

218

1,119

19.5

17.2

21.8

B3

200

1,309

15.3

13.3

17.2

B4

246

1,463

16.8

14.9

18.7

B5

313

1,739

18.0

16.2

19.8

Brampton

Mississauga

2,067

8,261

25.0

24.1

26

M1

358

1,247

28.7

26.2

31.2

M2

263

1,023

25.7

23.0

28.3

M3

184

713

25.8

22.6

29.0

M4

287

1,423

20.2

18.1

22.3

M5

174

587

29.6

25.9

33.3

M6

282

1,107

25.5

22.9

28.0

M7

299

1,177

25.4

22.9

27.9

M8

220

984

22.4

19.8

25.0

Peel

3,641

16,465

22.1

21.5

22.8

Source: BORN-Niday 2005-2008, BORN Ontario

Parity
Nulliparous women have a higher risk of
adverse outcomes such as stillbirth, preterm
birth and fetal growth restriction. A woman’s
first pregnancy helps to mature and develop
her uterus and vascular structure for current
and future pregnancies.11 There is also a risk
associated with higher parity (three or more
previous births), which may be related to shorter
inter-pregnancy intervals, the biological impact
of pregnancy on a woman’s health and her ability
to support a pregnancy, as well as the fact that
women who have had more than three births
also tend to be older.

1BSJUZJTUIFOVNCFSPGQSFWJPVTCJSUIT
BQBSUJDVMBSXPNBOIBTFYQFSJFODFE
MJWFCPSOBOETUJMMCPSO 
8PNFOXIPIBWFOPUQSFWJPVTMZHJWFO
CJSUIBSFUFSNFE'OVMMJQBSPVTXJUIJOUIJT
SFQPSU8JUIJOPUIFSSFQPSUT OVMMJQBSPVT
XPNFONBZBMUFSOBUJWFMZCFUFSNFE
QSJNJQBSPVT QSJNJQTPSGJSTUUJNF
NPUIFST.PUIFSTXIPIBWFHJWFOCJSUI
QSFWJPVTMZNBZCFUFSNFENVMUJQBSPVT
PSSFQFBUNPUIFST

44% of Peel births are
to nulliparous women
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Table 6.4
Live Births by Parity,
Peel, Non-Peel GTA, Ontario, 2006

Peel
Rate per
100 live births

Non-Peel GTA
Rate per
100 live births

Ontario
Rate per
100 live births

0

44.0

47.1

45.1

1

37.9

36.1

36.0

2

13.3

11.7

12.8

3+

4.8

5.0

6.2

Number of previous births
(live and still)

Source: Ontario Live Birth Database 2006, IntelliHEALTH Ontario, Ministry of Health and Long-Term Care

In 2006, the median age of nulliparous mothers
in Peel was 28 years, which had increased by two
years since 1986.

In 2006, 44% of Peel mothers were nulliparous,
while only a small percentage (5%) of mothers
had given birth three times or more.
In addition to the risk associated with parity,
there is an independent risk for adverse
outcomes for older nulliparous women. In the
past, older mothers were likely to be having their
third or fourth child (or more), whereas now,
more women are having their first child at an
‘advanced’ maternal age (35 years or older).

Older mothers are now more
likely to be nulliparous

As seen in Figure 6.1, the proportion of
nulliparous mothers in the older age groups has
increased over time.

Figure 6.1
Live Birth by Parity and Maternal Age Group,
Peel, 1986, 1996, 2006
Age group (years)

First-time mothers

Repeat mothers

6.9
5.4
3.5

15 – 19
29.3

20 – 24
43.1

25 – 29

0.7
0.4
0.2

18.8
19.0

7.5
6.0

38.9
37.3
16.6

35.7

8.3
9.6

35 – 39

3.5

11.4

0.5
1.1
2.0

40 – 44
40

39.0

27.9
25.7
27.4
28.4

30 – 34

50

12.1

30

20

10

1.1
2.3

19.6

23.1

4.5

0

10

20

30

Per cent of births
1986

1996

2006

Source: Ontario Live Birth Database 1986–2006, IntelliHEALTH Ontario, Ministry of Health and Long-Term Care
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Multiple Birth

The multiple birth rate has increased in Peel, in
parallel with the rest of the GTA and Ontario.
The main reason for this increase is the rise in
births among older mothers – who are both
more likely to conceive naturally more than
one fetus and to require reproductive assistance
(which in itself increases a mother’s risk of
conceiving multiple fetuses).56

Most pregnancies are the result of the
conception of one fetus. In some cases, two or
more fetuses are conceived (from individual
ova) and are successfully implanted in a woman’s
uterus. Alternatively, a single fertilized ovum
can subsequently divide into two or more
separate embryos. Multiple fetuses may or may
not share a placenta. These events are called
multiple births, multiple gestations or multi-fetal
pregnancies. Factors associated with having a
higher probability of multiple births include:
having a genetic pre-disposition, being of
Afro-Caribbean descent, being older and using
assisted human reproduction technologies.
Peel’s multiple birth rate
increased between 1986 and 2006

5IFmultiple birth rateJTUIFSBUJPPG
UIFOVNCFSPGNVMUJQMFCJSUITUPUIF
UPUBMOVNCFSPGCJSUIT MJWFCJSUITQMVT
TUJMMCJSUIT 

Figure 6.2
Multiple Birth Rate,
Peel, Non-Peel GTA, Ontario, 1986, 1996, 2005
Number of multiple births per 100 births
4.0

3.0

2.0

1.0

0.0
1986
1996
2005

Peel

Non-Peel GTA

Ontario

2.1
2.4
3.4

1.9
2.8
3.4

2.0
2.6
3.3

Sources: Ontario Live Birth and Stillbirth Databases 1986–2005, IntelliHEALTH Ontario, Ministry of Health and Long-Term Care
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Table 6.5
Multiple Birth Rate by Maternal Age Group,
Peel, Non-Peel GTA, Ontario, 2005

Peel
Multiple birth rate
per 100 births

Non-Peel GTA
Multiple birth rate
per 100 births

Ontario
Multiple birth rate
per 100 births

15 to 19

2.2

1.5

1.3

20 to 24

2.5

1.7

2.0

25 to 29

2.5

2.5

2.8

30 to 34

3.8

3.7

3.8

35 to 39

4.6

4.5

4.5

40 to 44

4.5

4.0

3.6

45 to 49

NR

18.4

12.2

Age group

NR = Not releasable due to small numbers (<5)
Sources: Ontario Live Birth and Stillbirth Databases 2005, IntelliHEALTH Ontario, Ministry of Health and Long-Term Care

As would be expected, the multiple birth rate was
higher among mothers in the older age groups.
Peel appears to have a higher multiple birth rate
among 15- to 19-year-olds and 20- to 24-yearolds compared to the rest of the GTA and
Ontario. This may be due to the small number
of multiple births which occur within these age
groups, leading to unstable annual rates.

In Peel between 1986 and 2006, 3% of live births
were multiples (94% of multiples were twins).
Older mothers have a higher rate of multiple
births

Figure 6.3
Multiple Birth Rate by Maternal Age Group,
Ontario, 1986, 1996, 2005
Number of multiple births per 100 births
5.0

4.0
3.0
2.0
1.0
0.0
15–19 years
1986
1996
2005

0.9
1.2
1.3

20–24 years

25–29 years

30–34 years

35–39 years

40–44 years

1.5
1.9
2.0

2.0
2.4
2.8

2.4
3.1
3.8

2.5
3.3
4.5

2.4
3.2
3.6

Age Group (years)
Sources: Ontario Live Birth and Stillbirth Databases 1986–2005, IntelliHEALTH Ontario, Ministry of Health and Long-Term Care
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Figure 6.3 is limited to Ontario data because the
small number of multiple births in Peel may not
generate stable annual estimates. In Ontario,
older mothers have consistently had the highest
multiple birth rates in each year. The reasons
for the increase in multiple births among the
youngest age groups are unknown.

"DDFTTJOHIFBMUIDBSFDBOCFDIBMMFOHJOH
GPSOFXDPNFSTXIPNBZTQFBLOFJUIFS
PGGJDJBMMBOHVBHFPG$BOBEB1FFM
1VCMJD)FBMUIBUUFNQUTUPFOIBODF
DPNNVOJDBUJPOCZFNQMPZJOHTUBGG
BOESFDSVJUJOHWPMVOUFFSTXIPTQFBL
BWBSJFUZPGMBOHVBHFT5FMFQIPOF
JOUFSBDUJPOTXJUIDVTUPNFSTBOEGBDF
UPGBDFJOUFSBDUJPOT FH IPNFWJTJUT
UISPVHIUIF)FBMUIZ#BCJFT)FBMUIZ
$IJMESFOQSPHSBN DBOCFGBDJMJUBUFE
UISPVHIUIFVTFPGJOUFSQSFUFSTFSWJDFT
1SJOUBOEBVEJPWJTVBMNBUFSJBMTGPS
QBSFOUTPGZPVOHDIJMESFOBSFQSPWJEFE
JOBSBOHFPGMBOHVBHFT

Geographic Region of Birth of Parents
New immigrants tend to be healthier than nonimmigrants in the first decade following their
arrival to Canada.57 After an initial three-month
process, immigrants receive Ontario Health
Insurance Plan (OHIP) coverage. Federal health
grants provide health insurance coverage for
refugee claimants.
Ethnic origin can have an impact on fetal
growth. The effect attributed to ethnicity may
be related to heredity, behaviour (e.g., smoking)
or beliefs and practices (e.g., prenatal care). For
example, infants born to women of Chinese
and South Asian origin were found to have
significantly lower birth weight and therefore
were more likely to be labelled as small-forgetational-age (SGA) when their weight and
gestational age were compared against the
sex-specific Canadian standard growth charts.
However, comparing this to ethnic-specific
growth charts suggested that some were being
misclassified as SGA simply because the
newborn weight charts being used as reference

for infants in these ethnic groups were not
appropriate.58
The Ontario birth registration data do not
collect information on the ethnic origin of
mothers – only their country of birth (and
therefore their immigrant status).
30% of Peel infants are born to
South-Asian-born mothers

In Peel, there has been a 37% increase in the
proportion of live births to South-Asian-born
mothers between 2002 and 2006. It is important

Table 6.6
Live Births by Maternal Geographic Region of Birth,
Peel, 2002–2006

Rate per 100 live births
East Asia
Caribbean
Africa

Year

Canada

South Asia

Other

Unknown

2002

42.0

21.9

9.2

5.5

2.7

18.8

NR

2003

40.3

24.0

9.0

5.4

2.8

18.4

0.2

2004

38.1

26.5

9.1

5.3

2.6

18.4

0.1

2005

36.5

28.3

8.8

5.2

3.0

18.1

0.1

2006

34.5

30.0

9.6

5.2

3.0

17.7

0.1

NR= Not releasable due to small numbers (<5)
Source: Ontario Live Birth Database 2002–2006, IntelliHEALTH Ontario, Ministry of Health and Long-Term Care
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Table 6.7
Live Births by Maternal Geographic Region of Birth and Geographic Region of
Birth of Both Parents,
Peel, Non-Peel GTA, Ontario, 2006
Peel

Non-Peel GTA

Ontario

Geographic
region of
birth of
mother

Geographic
region of
birth of
mother and
father

Geographic
region of
birth of
mother

Geographic
region of
birth of
mother and
father

Geographic
region of
birth of
mother

Geographic
region of
birth of
mother and
father

Canada

34.5

25.7

46.7

37.6

62.8

54.9

South Asia

30.0

29.2

12.4

12.0

9.3

9.0

East Asia

9.6

7.6

14.1

11.4

8.0

6.3

Caribbean

5.2

3.5

4.1

2.6

2.5

1.6

Africa

3.0

2.4

4.1

3.2

2.6

2.0

Other

17.7

31.6

18.6

33.4

14.8

26.2

Unknown

0.1

2.9

0.1

4.0

0.1

4.0

Source: Ontario Live Birth Database 2006, IntelliHEALTH Ontario, Ministry of Health and Long-Term Care

to note that the geographic region of birth for
mothers may not accurately reflect the ethnic
origin of the mother. Mothers born in either
Canada or South Asia may have a number of
different ethnic origins; therefore, the impact
of maternal region of birth in this report will
underestimate the true impact of ethnic origin.

The region of birth of an infant’s mother and
father tend to be the same. This was especially
true among South Asians, where 96% of infants
with a South-Asian-born mother also have a
South-Asian-born father.
In Peel in 2006, the median age of South-Asianborn mothers was lower than the median age of
Canadian-born mothers (29 versus 30 years),
whereas East-Asian-born mothers had a higher
median age compared to Canadian-born mothers
(33 versus 30 years).

Peel has a higher percentage of South-Asian- and
Caribbean-born mothers compared to the GTA
and Ontario and a lower percentage of EastAsian-born mothers compared to the GTA.

Table 6.8
Live Births by Birth Weight Group,
Peel, 1986, 1996, 2006

Rate per 100 births
Year

<500g

500g–999g 1,000g–1,499g 1,500g–2,499g 2,500g–4,499g

≥4,500g

1986

NR

0.3

0.4

4.7

92.7

1.9

1996

0.1

0.4

0.6

5.2

91.8

2.0

2006

0.04

0.3

0.6

6.0

91.6

1.4

NR = Not releasable due to small numbers (< 5).
Source: Ontario Live Birth Database 1986-2006, IntelliHEALTH Ontario, Ministry of Health and Long-Term Care
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Birth Weight

Figure 6.4 shows the birth weight distribution in
Peel in 2006. The majority of infants were born
with a weight within the healthy range (2,500 to
4,499 grams).

Since weight is routinely recorded for all infants
shortly after birth, it is a commonly used measure
of infant health at the population level. However,
birth weight measurement and assessment alone
do not consider an infant’s gestational age or
the intrauterine environment, both of which are
major determinants of infant weight. Female
infants are typically born at a lower birth weight
than male infants.59 Despite this, female infants
have lower rates of infant mortality compared to
male infants.

Given that birth weight is a continuous measure,
one would expect to see a smoother birth weight
distribution for Peel. Figure 6.4 shows that
the birth weight values cluster around certain
values (leading to the observed ‘dips’ at regular
intervals). Further analysis shows that these
‘dips’ correspond to converted values of pounds
and whole ounces and therefore that infant
birth weight within the Vital Statistics live birth
registration data may not be precisely recorded
for some infants.

The vast majority of Peel infants are born
with a birth weight within the normal range

A very similar histogram of birth weight is found
with the Ontario-level data, suggesting that
this issue occurs across the province and is not
restricted to Peel region.

Approximately 1% of newborns weighed less
than 1,500 grams, with a very small percentage
being less than 500 grams (Table 6.8). An
increasing trend in registration of births at the
borderline of viability (less than 500 grams)
has been observed in Canada. This has an
important impact on infant mortality rates and
the ability to compare infant mortality and LBW
rates across jurisdictions and over time.1,2

Infants born in Peel
have lower birth weights

Figure 6.4
Birth Weight Distribution,
Peel, 2006
Number of births
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2,500

3,000

3,500

4,000
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5,000

Birth Weight (grams)
Low Birth Weight (<2,500g)

High Birth Weight (≥4,500g)

Note: Birth weight frequencies below 650 grams and above 5,050 grams are not releasable due to small numbers (<5)
Source: Ontario Live Birth Database 2006, IntelliHEALTH Ontario, Ministry of Health and Long-Term Care
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Table 6.9
Birth Weight,
Peel, Non-Peel GTA, Ontario, 2006
Peel

Non-Peel GTA

Ontario

Mean birth weight (g)

3,296

3,317

3,362

Median birth weight (g)

3,316

3,345

3,385

Source: Ontario Live Birth Database 2006, IntelliHEALTH Ontario, Ministry of Health and Long-Term Care

Figure 6.5
Birth Weight by Maternal Region of Birth (Canada and South Asia only),
Ontario, 2002 – 2006 Combined
Number of live births to
Canadian-born mothers

20,000

Number of live births to
South-Asian-born mothers

3,000

18,000
2,500

16,000
14,000

2,000

12,000
10,000

1,500

8,000
1,000

6,000
4,000

500

2,000
0

0

500

1,000

1,500

2,000

2,500

3,000

3,500

4,000

4,500

5,000

5,500

0
6,000

Birth Weight (grams)
Canada

South Asia

Note: Data have been smoothed
Source: Ontario’s Live Birth Database 2002–2006, IntelliHEALTH Ontario, Ministry of Health and Long-Term Care

The mean birth weight in Peel was significantly
lower than the mean birth weight in the rest of
the GTA and Ontario as a whole.

South-Asian-born mothers gave birth to infants
with lower birth weight compared to Canadianborn mothers – as seen in Figure 6.5 using data
for all of Ontario. While the shape of the curves
looks similar the birth weight distribution for
the infants of South-Asian-born mothers was
shifted to the left (towards lower birth weight) of
that for infants of Canadian-born mothers.

In 2006, male infants in Peel had an average
birth weight of 3,349 grams and female infants
weighed an average of 3,239 grams –
a difference of 110 grams or 3.9 ounces.
As discussed previously, birth weight has been
shown to vary significantly according to ethnic
origin.58,60,61



Born in Peel

Similarly, infants of East-Asian-born mothers
were systematically smaller than infants of
Canadian-born mothers (Figure 6.6).

Infants of mothers born in South Asia, East
Asia, the Caribbean and Africa had significantly
lower median birth weights compared to
term infants of mothers born in Canada. For
example, female term-infants born to South
Asian mothers had a median birth weight which
was 189 grams (6.7 ounces) lower than those
born to Canadian-born mothers.

Among term infants (born at 37 to less than 42
weeks) in Peel, there were significant differences
in median birth weight for both male and female
infants by maternal region of birth.

Figure 6.6
Birth Weight by Maternal Region of Birth (Canada and East Asia only),
Ontario, 2002 – 2006 Combined
Number of live births to
Canadian-born mothers

20,000

Number of live births to
East-Asian-born mothers
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10,000
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0

0
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1,000

1,500

2,000

2,500

3,000

3,500

4,000

4,500

5,000

5,500

0
6,000

Birth Weight (grams)
Canada

East Asia

Note: Data have been smoothed
Source: Ontario’s Live Birth Database 2002–2006, IntelliHEALTH Ontario, Ministry of Health and Long-Term Care

Table 6.10
Median Birth Weight Among Term Infants by Maternal Region of Birth,
Peel, 2002–2006

Females
Maternal
region of
birth

Males

Median
birth weight
95% CI of
(grams)
Difference (g) difference

Median
birth weight
(grams)

95% CI of
Difference (g) difference

Canada

3,415

Reference

3,555

Reference

South Asia

3,226

-189

-207 to -171

3,335

-220

-241 to -199

East Asia

3,260

-155

-175 to -135

3,345

-210

-230 to -190

Caribbean

3,271

-143

-171 to -116

3,373

-182

-206 to -158

Africa

3,316

-99

-135 to -61

3,430

-125

-165 to -85

Other

3,370

-45

-63 to -27

3,514

-41

-59 to -23

Source: Ontario Live Birth Database 2002-2006, IntelliHEALTH Ontario, Ministry of Health and Long-Term Care
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Low Birth Weight

infant’s life, two separate mechanisms may have
led to the observed birth weight. Infants may
have a low birth weight because they were born
preterm (before 37 weeks completed gestation)
and/or they may have experienced restricted
growth during pregnancy (called intrauterine
growth restriction [IUGR] or small-forgestational-age [SGA]). Although the definition
of term/preterm can be applied to all infants, the
definition for SGA cannot be applied to multiple
births because there is no agreed-upon standard
fetal growth curves for multiples. Later sections
of this chapter will provide more detail about
preterm birth and SGA.

Low birth weight is a birth weight below
2,500 grams.

Low birth weight is a commonly used measure
of the general health of infants in a population.
The rate of LBW is consistently higher in multiple
births than singletons, and among mothers under
20 and over 40 years of age. The rate of LBW has
increased in recent years in Peel and a separate
technical report has been developed to explore
reasons for the observed increase (see Low
Birth Weight and Stillbirth Investigation 2010 at
peelregion.ca/health/reports).

The distinction between low birth weight due
to fetal growth restriction and low birth weight
due to short pregnancy duration is important
because the risk factors and health outcomes
associated with each are different and must
be accounted for when planning preventive
interventions.62 Infants born preterm may have
short- and long-term health consequences,
including respiratory distress, hypoglycaemia,
seizures, temperature instability, gastrointestinal
complications, feeding difficulties and
behavioural problems.63,64 The short- and longterm consequences of fetal growth restriction
may include perinatal mortality, impaired
neurological function, lower IQ and a higher
risk of hypertension in adulthood.65

Low birth weight is the result of
preterm birth and/or fetal growth restriction

Although LBW is a measure commonly used to
indicate the general health of an infant at birth
and to predict health outcomes throughout that
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Figure 6.7
Depiction of Low Birth Weight, Preterm Birth and Small-for-Gestational-Age
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Source: Developed by Peel Public Health based on Kramer et al, 2001

Figure 6.7 graphically represents LBW, SGA and
preterm birth. Infants born with a birth weight
and gestational age in quadrant A would be
defined as preterm but not LBW or SGA. Infants
in quadrant B would be both preterm and LBW

(may or may not be SGA). Those in quadrant C
may be SGA, if they have a birth weight below
the shaded sex-specific SGA curve but they
are not preterm or LBW. Quadrant D would
include infants defined as SGA and LBW but not

Figure 6.8
Low-Birth-Weight Rate,
Peel, Non-Peel GTA, Ontario, 1986–2006
Number low birth weight per 100 live births
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Source: Ontario Live Birth Database 1986–2006, IntelliHEALTH Ontario, Ministry of Health and Long-Term Care
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preterm. There is also a very small area (labelled
E) which would include female infants defined
as LBW but who are neither preterm nor SGA
(this occurs among a small proportion of female
infants born at 37 weeks of gestation).
Peel’s low-birth-weight rate has
increased between 1986 and 2006

In 2006, the LBW rate was slightly higher in Peel
compared to the rest of the GTA and Ontario,
although it has increased over time in all three
jurisdictions.
When only full-term singletons are considered,
the LBW rate in Peel was much lower, suggesting
that many LBW infants in Peel were actually
born preterm or were multiples.

Table 6.11
Low-Birth-Weight Rate,
Peel, Non-Peel GTA, Ontario, 1986, 1996, 2006

Non-Peel GTA

Ontario

Year

# LBW
live births

Peel
LBW rate per 100
live births

LBW rate per 100
live births

LBW rate per 100
live births

1986

539

5.4

5.4

5.3

1996

836

6.2

6.3

5.9

2006

1,112

7.0

6.5

6.1

Source: Ontario Live Birth Database 1986-2006, IntelliHEALTH Ontario, Ministry of Health and Long-Term Care

Table 6.12
Low-Birth-Weight Rate Among All Infants, Singletons and Full-Term Singletons,
Peel, 1986, 1996, 2006

Year

LBW rate
per 100 live births

LBW rate per 100
singleton live births

LBW rate per 100 full-term
singleton live births

1986

5.4

4.4

2.0

1996

6.2

5.1

2.3

2006

7.0

5.2

2.3

Source: Ontario Live Birth Database 1986-2006, IntelliHEALTH Ontario, Ministry of Health and Long-Term Care
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Map 6.3
Low-Birth-Weight Rate by Data Zone,
Peel, 2005–2008 Combined
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Data zones are denoted by the ﬁrst letter
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(e.g., C1 denotes Caledon data zone 1).
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Note: Statistical Signiﬁcance based on 95% Conﬁdence Intervals
Source: BORN-Niday 2005-2008, BORN Ontario
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Table 6.13
Low-Birth-Weight Rate by Data Zone,
Peel, 2005-2008 Combined

Number LBW

Total number
of live births

Rate per 100
live births

Lower 95%
CI

Upper 95%
CI

Caledon

169

2,906

5.8

5.0

6.7

C1

92

1,619

5.7

4.6

6.8

C2

77

1,287

6.0

4.7

7.3

2,228

28,285

7.9

7.6

8.2

B1

520

6,693

7.8

7.1

8.4

B2

334

4,536

7.4

6.6

8.1

B3

445

5,393

8.3

7.5

9.0

B4

429

5,327

8.1

7.3

8.8

B5

500

6,336

7.9

7.2

8.6

Brampton

Mississauga

2,306

33,650

6.9

6.6

7.1

M1

335

5,178

6.5

5.8

7.1

M2

237

4,062

5.8

5.1

6.6

M3

217

2,931

7.4

6.5

8.4

M4

477

6,029

7.9

7.2

8.6

M5

154

2,303

6.7

5.7

7.7

M6

328

4,251

7.7

6.9

8.5

M7

318

4,935

6.4

5.8

7.1

M8

240

3,961

6.1

5.3

6.8

Peel

4,703

64,841

7.3

7.1

7.5

Source: BORN-Niday 2005-2008, BORN Ontario

Map 6.3 shows the LBW rate by data zone and
highlights areas in Brampton with a significantly
higher LBW rate compared to the overall Peel
rate. There were also areas of Caledon and
Mississauga with significantly lower rates of
LBW compared to the Peel rate.

(FTUBUJPOBMBHFJTUIFJOUFSWBMCFUXFFO
UIFEBUFPGEFMJWFSZPGUIFGFUVTPS
OFXCPSOBOEUIFGJSTUEBZPGUIF
NPUIFSTMBTUOPSNBMNFOTUSVBMQFSJPE
-.1 .FBTVSFNFOUTPGUIFEFWFMPQJOH
GFUVTNBEFCZQSFOBUBMVMUSBTPVOE
BSFOPXDPNNPOMZVTFEUPFTUJNBUF
HFTUBUJPOBMBHF

Gestational Age at Birth
For humans, the normal gestational period is
between 37 and 42 weeks. Infants born before
37 weeks completed gestation are considered to
be preterm. The most common factor associated
with prematurity is multiple births (i.e., twins,
triplets or higher order multiples). Increased use
of assisted reproductive technology may account
for a portion of the increase in multiple births
and in prematurity.

There are increased maternal and perinatal
risks associated with post-term pregnancy and
birth as well. Maternal complications include
obstructed labour, postpartum hemorrhage and
obstetric trauma. The neonate is at increased
risk of shoulder dystocia, meconium aspiration,
asphyxia, seizures and death.
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Preterm Birth

Gestational age data from Vital Statistics
between 1991 and 1998 need to be interpreted
with caution because of administrative changes
that affected data collection (see Data Sources
chapter for more details).

Infants born at the earliest gestational ages are
less likely to survive than those born later. Very
preterm infants who survive are likely to require
a high-degree of intensive health care and may
experience long-term health consequences.

Most Peel infants are born
after 37 weeks gestation
1SFUFSNCJSUIJTUIFCJSUIPGBOJOGBOU
QSJPSUPDPNQMFUFEXFFLTPS
EBZTPGHFTUBUJPO

The vast majority of Peel infants are born
between 37 and 40 weeks, with very few live
births before 31 weeks. Over 12% of births in
Peel in 2006 were considered post-term (41+
weeks). The pattern of gestational age over
time was the same for the rest of the GTA and
Ontario (data not shown).

Preterm birth is the leading cause of neonatal
and infant mortality and accounts for a
substantial portion of neonatal morbidity.66,67
Preterm birth is the leading cause of
neonatal and infant mortality and
accounts for a substantial portion
of neonatal morbidity

In Canada, the preterm birth rate has risen in
recent years due to increases in multiple birth
rates and obstetrical interventions, as well as
older maternal age and the associated increase in
the use of assisted reproduction.

Figure 6.9
Live Births by Gestational Age,
Peel, 2006
Number of live births
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Source: Ontario Live Birth Database 2006, IntelliHEALTH Ontario, Ministry of Health and Long-Term Care
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Risk factors associated with preterm birth
include:

In addition to the two reasons outlined above,
the increase in the preterm birth rate over
time may be due to an increased use of early
ultrasound methods to estimate gestational age
versus the traditional methods of using the last
menstrual period (LMP).68 A reliance on the
LMP estimate leads to an overall misclassification
of pregnancies as being longer than they
truly are, given that this method is based on
the assumption that conception occurs two
weeks after the last menstrual period, whereas
conception occurs later in the menstrual cycle for
many women.

r TPDJPEFNPHSBQIJDGBDUPST FH ZPVOHFS
and older mothers, single marital status, low
socioeconomic status and/or specific ethnic
group);
r NBUFSOBMCFIBWJPVST FH DJHBSFUUFTNPLJOH
during pregnancy, heavy alcohol consumption
and/or drug use);
r NBUFSOBMDPOEJUJPOTXIJDIQSFEBUFUIF
pregnancy (e.g., hypertension and diabetes,
high and low pre-pregnancy weight, previous
birth outcomes, short interval between
pregnancies, maternal infection and/or
maternal stress);
r QSFHOBODZSFMBUFEGBDUPST FH NVMUJQMF
gestations, pregnancy-related medical
conditions and/or vaginal bleeding);
r GFUBMGBDUPST FH DPOHFOJUBMBOPNBMJFTBOEPS
growth restriction);
r IFBMUIDBSFCFIBWJPVS FH BDDFTTUPBOE
timing of health care).
Preterm birth rates
increased between 1986 and 2006

The rate of preterm birth was similar in Peel to
the rest of the province. The preterm birth rate
increased between 1986 and 2006. This increase
may be due to higher rates of multiple births and/
or increased medical intervention (including
early delivery) during the preterm period.

Table 6.14
Preterm Birth Rate,
Peel, Non-Peel GTA, Ontario, 1986, 1999, 2006

Non-Peel GTA

Ontario

Year

# Preterm
live births

Peel
Preterm birth rate
per 100 live births

Preterm birth rate
per 100 live births

Preterm birth rate
per 100 live births

1986

562

5.6

6.1

5.7

1999

905

6.9

7.3

7.1

2006

1,199

7.5

7.6

7.7

Source: Ontario Live Birth Database 1986-2006, IntelliHEALTH Ontario, Ministry of Health and Long-Term Care
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Map 6.4
Preterm Birth Rate by Data Zone,
Peel, 2005–2008 Combined
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Data zones are denoted by the ﬁrst letter
of the municipality, followed by a number
(e.g., C1 denotes Caledon data zone 1).

0

Note: Statistical Signiﬁcance based on 95% Conﬁdence Intervals
Source: BORN-Niday 2005-2008, BORN Ontario
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Table 6.15
Preterm Birth Rate by Data Zone,
Peel, 2005–2008 Combined

Number of
Total number
preterm births of live births

Rate per 100
live births

Lower 95%
CI

Upper 95%
CI

Caledon

243

2,886

8.4

7.4

9.5

C1

111

1,274

8.7

7.2

10.3

C2

132

1,612

8.2

6.9

9.5

2,698

28,489

9.5

9.1

9.8

B1

627

6,742

9.3

8.6

10.0

B2

429

4,578

9.4

8.5

10.2

B3

519

5,431

9.6

8.8

10.3

B4

505

5,364

9.4

8.6

10.2

B5

618

6,374

9.7

9.0

10.4

Brampton

Mississauga

2,577

33,831

7.6

7.3

7.9

M1

376

5,205

7.2

6.5

7.9

M2

328

4,085

8.0

7.2

8.9

M3

217

2,943

7.4

6.4

8.3

M4

516

6,075

8.5

7.8

9.2

M5

175

2,314

7.6

6.5

8.6

M6

322

4,274

7.5

6.7

8.3

M7

358

4,957

7.2

6.5

7.9

M8

285

3,978

7.2

6.4

8.0

Peel

5,518

65,206

8.5

8.3

8.7

Source: BORN-Niday 2005-2008, BORN Ontario

Multiples have higher rates
of preterm birth

Map 6.4 highlights the areas in Brampton which
have higher preterm birth rates compared to the
overall Peel rate.

Preterm birth rates were approximately 10-times
higher among multiple births compared to
singleton births.

Table 6.16
Preterm Birth Rate by Type of Birth,
Peel, Non-Peel GTA, Ontario, 1986, 1999, 2006

Peel

Year

Non-Peel GTA

Ontario

Rate per
Rate per
Rate per
Rate per
Rate per
Rate per
100 singleton 100 multiple 100 singleton 100 multiple 100 singleton 100 multiple
live births
live births
live births
live births
live births
live births

1986

4.9

40.1

5.5

36.4

5.0

39.3

1999

5.6

52.8

6.0

51.8

5.7

53.0

2006

5.9

57.8

6.0

53.4

6.1

56.1

Source: Ontario Live Birth Database 1986-2006, IntelliHEALTH Ontario, Ministry of Health and Long-Term Care
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Among singletons, the preterm birth rate has
increased slightly over time for Peel, as well as
for the rest of the GTA and Ontario. This slight
rise may be due to increased intervention during

the preterm period, prevalence of older mothers
and/or a reliance on ultrasound for gestational
age estimation.

Figure 6.10
Preterm Birth Rate Among Singletons,
Peel, Non-Peel GTA, Ontario, 1986–2006
Number of preterm births per 100 singleton live births
7.0
6.0

Data quality concerns 1991 to 1998

5.0
4.0
3.0
2.0
1.0
0.0

86 987 988 989 990 991 992 993 994 995 996 997 998 999 000 001 002 003 004 005 006
19
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2

Year
Peel

Non-Peel GTA

Ontario

Source: Ontario Live Birth Database 1986–2006, IntelliHEALTH Ontario, Ministry of Health and Long-Term Care

Figure 6.11
Preterm Birth Rate Among Singletons by Maternal Age Group,
Peel, 1986, 2006
Number of preterm births per 100 singleton live births
9.0

6.0

3.0

NR

0.0
1986
2006

15–19 years

20–24 years

25–29 years

30–34 years

35–39 years

40–44 years

8.2
7.6

5.2
5.9

3.8
5.4

5.4
5.7

6.2
6.6

NR
6.9

Age Group (years)
NR = Not releasable due to small numbers (<5)
Source: Ontario Live Birth Database 1986-2006, IntelliHEALTH Ontario, Ministry of Health and Long-Term Care
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The rates of preterm birth were highest for
mothers in the youngest and oldest age categories
– where the fewest number of births occur.
Among preterm singletons, approximately twothirds were born at 35 to 36 weeks. A higher
proportion of preterm multiples were born
earlier compared to preterm singletons.
The preterm birth rate in 2006 was highest
among singleton infants of Caribbean-born
mothers. Preterm birth rates by maternal region
of birth were similar in Peel to the rest of the
GTA and Ontario as a whole.

Table 6.17
Preterm Births by Gestational Age Category and Type of Birth,
Peel, 1986–2006 Combined

Preterm birth rate per 100 singleton live births
Gestational age group

All live births

Singleton live births

<20

0.0

0.0

Multiple live births
0.0

20 to 22

0.2

0.2

0.2

23 to 25

1.9

1.8

2.2

26 to 28

4.2

3.9

5.9

29 to 31

7.4

6.2

12.6

32 to 34

23.6

22.3

30.0

35 to 36

62.6

65.5

49.2

Source: Ontario Live Birth Database 1986-2006, IntelliHEALTH Ontario, Ministry of Health and Long-Term Care

Table 6.18
Preterm Birth Rate by Maternal Region of Birth,
Peel, Non-Peel GTA, Ontario, 2006

Preterm birth rate per 100 singleton live births
Maternal region of birth

Peel

Non-Peel GTA

Ontario

Canada

6.6

6.1

6.3

South Asia

5.3

5.9

5.8

East Asia

5.5

5.7

5.7

Caribbean

8.1

9.1

8.6

Africa

6.7

5.6

6.0

Other

4.9

5.5

5.1

Source: Ontario Live Birth Database 2006, IntelliHEALTH Ontario, Ministry of Health and Long-Term Care
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Table 6.19
Risk Factors for Preterm Birth (Univariate),
Peel, 2007–2008

Risk Factor
Maternal age
Less than 20 years
20 to 34 years (reference)
35 years and older
Smoking status
Smoker
Non-smoker (rgeference)
Maternal pre-pregnancy BMI category*
Overweight and obese
Not overweight or obese (reference)
Number of previous births
None
1 or 2
3+
Multiple birth
Yes
No (reference)
Had previous preterm birth
Yes
No (reference)
Has any maternal health problem**
Yes
No (reference)
Has chronic hypertension
Yes
No (reference)
Has diabetes
Yes
No (reference)
Any obstetrical complication***
Yes
No (reference)
Had gestational diabetes
Yes
No (reference)
Had hypertension (gestational or transient)
Yes
No (reference)
Had intrauterine growth restriction
Yes
No (reference)
Had placenta previa
Yes
No (reference)
Had placental abruption
Yes
No (reference)
Had pre-eclampsia
Yes
No (reference)

Preterm birth
rate per 100
live births

Prevalence
ratio

Population
attributable
risk (%)

8.0
6.9
9.0

1.08
1.00
1.30

0.2
–
6.0

9.3
7.1

1.31
1.00

1.4
–

6.3
5.3

1.19
1.00

8.7
–

8.2
6.4
9.3

1.34
1.00
1.52

12.6
–
2.7

54.1
6.6

8.18
1.00

10.4
–

8.1
7.1

1.13
1.00

2.8
–

11.7
6.5

1.80
1.00

12.3
–

23.7
7.3

3.24
1.00

1.4
–

14.9
7.3

2.04
1.00

1.9
–

23.6
3.2

7.44
1.00

57.5
–

9.9
7.3

1.37
1.00

2.6
–

18.7
7.1

2.64
1.00

4.9
–

27.4
7.1

3.84
1.00

4.1
–

36.9
7.3

5.08
1.00

2.5
–

46.6
7.3

6.37
1.00

1.9
–

36.6
7.1

5.16
1.00

4.8
–

* One hospital in Peel only
** These health problems may include: alcohol/drug/substance use, asthma, chronic hypertension, diabetes, thyroid disease, heart disease,
Hepatitis B, HIV, lupus, psychiatric disorders/mental illness, or other maternal health problems.
*** These obstetrical conditions may include: eclampsia, gestational diabetes, hypertension (gestational or transient), IUGR/SGA,
large-for-gestational-age, periodontal infection, placenta previa, placental abruption, pre-eclampsia, premature rupture of membranes,
preterm labour, preterm premature rupture of membranes, urinary tract infection (UTI), other cervical/vaginal infection or other obstetrical complications.
Source: BORN-Niday 2007-2008, BORN Ontario
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Table 6.19 provides the preterm birth rate by
specific risk factors among Peel mothers, as
well as the prevalence ratio and population
attributable risk per cent for each risk factor.

Although many of these risk factors are not
currently modifiable (e.g., having no previous
births), others may be amenable to public health
intervention (e.g., reduction in maternal obesity).

As seen in Table 6.19, factors such as having a
multiple birth, chronic hypertension and various
obstetrical complications have significant impacts
on preterm births, resulting in large relative risks
(RRs). For example, the rate of preterm birth
was eight times higher for mothers with multiple
births compared to those with singleton births.
As would be expected, obstetrical complications
had high RRs. These complications may lead
to spontaneous preterm delivery or medical
intervention and early delivery of the infant.

It is important to note that the PAR% does not
quantify the risk for those mothers who may
have more than one risk factor. For example,
mothers may be older than 35 years of age, have
chronic hypertension and have no previous
births. The risk for preterm birth cannot be
estimated by adding the PAR% for each of the
risk factors individually.
Intrauterine Growth Restriction
SGA is a proxy measure for fetal growth
restriction, although there is a distinction
between the two conditions: Intrauterine growth
restriction (IUGR) reflects poor fetal growth
whereas SGA describes an infant’s relative
position on a growth chart.

Some risk factors with a high population
attributable risk per cent (PAR%) were obstetrical
complications, multiple births, maternal prepregnancy overweight and obesity and advanced
maternal age (35 years of age and older).

'FUBMHSPXUISFTUSJDUJPOJTBGBJMVSF
UPBUUBJOPQUJNBMGFUBMHSPXUIo
PQFSBUJPOBMMZEFGJOFECZNFBTVSFNFOU
BUCJSUIBTIBWJOHBTNBMMGPSHFTUBUJPOBM
BHFCJSUIXFJHIU 4(" 4("SFGFSTUP
BOJOGBOUXJUIBCJSUIXFJHIUCFMPXUIF
UIQFSDFOUJMFWBMVFGPSJUTHFTUBUJPOBM
BHFBOETFYCBTFEPOBOBQQSPQSJBUF
QPQVMBUJPOTUBOEBSE

5IFprevalence ratio BMTPDPNNPOMZ
DBMMFEUIFSFMBUJWFSJTL 33 JTUIF
QSFWBMFODFPGUIFTQFDJGJDPVUDPNF
BNPOHJOEJWJEVBMTFYQPTFEUPUIFSJTL
GBDUPSEJWJEFECZUIFQSFWBMFODFPGUIF
PVUDPNFBNPOHJOEJWJEVBMTOPUFYQPTFE
UPUIFSJTLGBDUPS5IJT33QSPWJEFTBO
FTUJNBUFPGUIFJODSFBTFEPSEFDSFBTFE
QSFWBMFODFSBUFPGUIFPVUDPNFXIJDIJT
EVFUPUIFSJTLGBDUPSPGJOUFSFTU"33
PGMFTTUIBOPOFJOEJDBUFTBQSPUFDUJWF
FGGFDUPGUIFSJTLGBDUPS BEFDSFBTFE
QSFWBMFODFBNPOHUIPTFFYQPTFE B33
PGPOFJOEJDBUFTOPBTTPDJBUJPOCFUXFFO
PVUDPNFBOESJTLGBDUPSBOEB33PG
HSFBUFSUIBOPOFJOEJDBUFTBIB[BSEPVT
FGGFDUPGUIFSJTLGBDUPSPOUIFPVUDPNF

Kramer and colleagues developed Canadian
sex-specific, population-based fetal growth
charts for the clinical assessment of fetal growth
and identification of IUGR (see Figure 6.7
on page 57).59 The standard can be applied to
singleton infants only, born between 22 and
43 weeks of gestation. There is no consensus
on an appropriate method for determining
growth restriction among twins or higher
order multiples. Although the Kramer growth
standards are the best available for use in
Canada, during their development Ontario data
were not included due to data quality concerns.
Therefore, it is possible that the true underlying

5IFQPQVMBUJPOBUUSJCVUBCMFSJTLQFSDFOU
1"3 JTUIFQSPQPSUJPOPGUIFEJTFBTF
SJTLJOUIFQPQVMBUJPOBTTPDJBUFEXJUIB
QBSUJDVMBSSJTLGBDUPS5IF1"3HJWFT
BOFTUJNBUFPGUIFBNPVOUPGEJTFBTF
UIBUDPVMECFFMJNJOBUFEXJUIUIF
SFNPWBMPGFYQPTVSFUPUIFSJTLGBDUPS
XJUIJOUIFQPQVMBUJPO
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birth weight distribution may differ in Ontario,
where there is a high amount of ethnic diversity
that may have an appreciable effect on the
distribution. There is no international standard
for the assessment of SGA and therefore
comparisons between SGA rates based on
differing growth standards must be made with
caution.

growth but did not achieve it. These caveats
must be considered when examining the issues
surrounding growth restriction.

One major limitation with the use of standard
fetal growth charts is that they are unable
to distinguish between infants who have
pathological growth restriction and those who
are appropriately sized and have attained their
optimal fetal growth potential.11 Infants defined
as SGA will therefore be a mixed population of
healthy infants who are small for benign genetic
reasons and those who, without an adverse
uterine environment, would not have been so
small.71 Given that an infant’s true fetal growth
potential cannot be accurately known, it is not
possible to distinguish between these two groups
of SGA infants. It is also important to note that
the SGA proxy does not detect infants who
were growth restricted in utero but who did not
fall below the 10th percentile of birth weight
– these infants had the potential for further

Figure 6.12
Small-for-Gestational-Age Rate,
Peel, Non-Peel GTA, Ontario, 1986 to 2006
Number SGA per 100 live singleton births 22 to 43 weeks of gestation
12.0
Data quality concerns

10.0
8.0
6.0
4.0
2.0
0.0

86 987 988 989 990 991 992 993 994 995 996 997 998 999 000 001 002 003 004 005 006
19
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2

Year
Peel

Non-Peel GTA

Ontario

Canadian 10th percentile

Source: Ontario Live Birth Database 1986-2006, IntelliHEALTH Ontario, Ministry of Health and Long-Term Care
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Risk factors associated with SGA include:

In 2004, the Canadian SGA rate was 7.8 per
100 singleton live births, which has declined
since 1995. However, these national rates were
calculated excluding Ontario data. The provincial
rates ranged from 5% of singleton births in the
Northwest Territories to 8% in Alberta.5 Regional
variations may be due to geographic differences
in the use of ultrasound dating, or ethnic,
socioeconomic and demographic differences.

r TPDJPEFNPHSBQIJDGBDUPST FH ZPVOHFSBOE
older mothers, ethnic origin of mothers, low
socioeconomic status),
r NBUFSOBMCFIBWJPVS FH DJHBSFUUFTNPLJOH 
drug use, nutritional status),
r NBUFSOBMGBDUPST FH TNBMMNBUFSOBMTUBUVSF
size, genetic causes, parity, inadequate weight
gain, maternal health conditions including
hypertension)
r GFUBMGBDUPST FH DPOHFOJUBMJOGFDUJPOT 
placental or umbilical cord abnormalities),
r QSFHOBODZSFMBUFEGBDUPST FH QSFHOBODZ
related medical conditions, placental
conditions),
r FOWJSPONFOUBMGBDUPST FH FYQPTVSFUP
teratogens and/or to diethylstilbestrol [DES] in
utero)

Peel has a higher rate of SGA
than the GTA or Ontario

In 2006, Peel had a higher rate of SGA than the
rest of the GTA and the province. The SGA rate
remained relatively stable in Peel over time but
has declined in the GTA and Ontario.

Table 6.20
Small-for-Gestational-Age Rate,
Peel, Non-Peel GTA, Ontario, 1986, 1999, 2006

Peel

Non-Peel GTA

Year

# SGA
live births

SGA rate per 100
singleton live births

1986

1,172

11.9

1999

1,296

2006

1,729

Ontario

SGA rate per 100
SGA rate per 100
singleton live births singleton live births
11.7

11.4

10.1

9.7

8.9

11.2

10.2

8.9

Note: SGA can only be deﬁned for singleton live births between 22 and 43 weeks of gestation
Source: Ontario Live Birth Database 1986-2006, IntelliHEALTH Ontario, Ministry of Health and Long-Term Care
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Map 6.5
Small-for-Gestational-Age Rate by Data Zone,
Peel, 2008
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Source: BORN-Niday 2008, BORN Ontario
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Table 6.21
Small-for-Gestational-Age Rate by Data Zone,
Peel, 2008

Number of
SGA births

Total number
of singleton
live births 22
to 43 weeks

SGA rate
per 100
singleton
live births

Lower
95% CI

Upper
95% CI

Caledon

45

737

6.1

4.5

8.1

C1

32

448

7.1

4.8

9.5

C2

13

289

4.5

2.1

6.9

Brampton

927

7,250

12.8

12.0

13.6

B1

189

1,756

10.8

9.3

12.2

B2

141

1,085

13.0

11.0

15.0

B3

170

1,281

13.3

11.4

15.1

B4

193

1,428

13.5

11.7

15.3

B5

234

1,700

13.8

12.1

15.4

Mississauga

890

8,090

11.0

10.3

11.7

M1

127

1,222

10.4

8.7

12.1

M2

91

994

9.2

7.4

10.9

M3

90

698

12.9

10.4

15.4

M4

190

1,398

13.6

11.8

15.4

M5

58

575

10.1

7.6

12.5

M6

121

1,085

11.2

9.3

13.0

M7

123

1,148

10.7

8.9

12.5

M8

90

970

9.3

7.5

11.1

Peel

1,862

16,077

11.6

11.1

12.1

Source: BORN-Niday 2008, BORN Ontario

Within Brampton, there was one data zone with
a significantly higher SGA rate compared to the
overall Peel rate. This may be a reflection of the
demographic, socioeconomic or risk profiles of
the mothers residing within this area.
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Figure 6.13
Small-for-Gestational-Age Rate by Maternal Age Group,
Peel, 1986, 1999, 2006
Number SGA per 100 singleton live births 22 to 43 weeks
18.0
16.0
14.0
12.0
10.0
8.0
6.0
4.0
2.0
0.0
15–19 years
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1999
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17.1
17.4
16.0

20–24 years

25–29 years

30–34 years

35–39 years

40–44 years

13.7
14.1
14.5

11.3
10.2
11.9

11.5
8.6
10.4

10.1
9.0
9.1

9.6
10.2
9.9

Age Group (years)
Source: Ontario Live Birth Database 1986-2006, IntelliHEALTH Ontario, Ministry of Health and Long-Term Care

Younger mothers had higher rates of SGA than
older mothers.

Figures 6.14 and 6.15 show that the 10th
percentile of birth weight for gestational age
occurs at a lower birth weight for male and
female infants of immigrant mothers when
compared to infants of Canadian-born mothers.
This is consistent with data from one hospital in
Toronto where it was found that the birth weight
distribution for infants of South Asian mothers
is different than the distribution for infants
of Canadian-born mothers.60 If South Asian
infants are systematically smaller than infants
of Canadian-born mothers then the use of the
Canadian fetal growth standard may lead to the
‘mis-classification’ of South Asian infants as SGA
when they are truly appropriately sized for their
birth weight distribution.

Infants born to mothers from South Asia or
East Asia have been shown to have lower birth
weights and subsequently are seen to have higher
rates of SGA, compared to the Canadian fetal
growth standard.58,60 These differences could
be attributable to natural differences in body
composition and stature or may be related to
ethnic-specific risk for certain conditions during
pregnancy (e.g., pre-eclampsia).
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Figure 6.14
10th Percentile of Birth Weight (grams) by Gestational Age Among Female
Singletons by Maternal Region of Birth,
Peel, 2002–2006
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Source: Ontario Live Birth Database 2002–2006, IntelliHEALTH Ontario, Ministry of Health and Long-Term Care
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Figure 6.15
10th Percentile of Birth Weight (grams) by Gestational Age Among Male Singletons
by Maternal Region of Birth,
Peel, 2002–2006
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At the 10th percentile, infants of
South-Asian-born mothers have a
lower birth weight for each gestational age
than infants of Canadian-born mothers

Despite their smaller size at birth, infants
whose mothers are South Asian and East
Asian have been found to have lower perinatal
mortality throughout gestation.58 This
provides further support for the hypothesis
that smaller South Asian and East Asian infants
may be appropriately sized and may not have
experienced significant growth restriction in
utero.
Compared to term infants of Canadian-born
mothers, the 10th percentile of birth weight
occurs at a lower birth weight value among term
infants of mothers from South Asia, East Asia,
the Caribbean, Africa and other regions. For
example, female term-infants of South-Asianborn mothers at the 10th percentile weighed
153 grams (5.4 ounces) less than infants of
Canadian-born mothers.
Table 6.23 shows that factors such as being a
first-time mother, having chronic hypertension
or having an obstetrical complication (such
as pregnancy-induced hypertension or preeclampsia) are associated with a higher
prevalence of SGA. Somewhat surprisingly, the

Table 6.22
10th Percentile of Birth Weight Among Term Infants by Maternal Region of Birth,
Peel, 2002-2006

Females
Maternal
region of
birth
Canada

10th percentile
of birth weight
(grams)
Difference
2,863

Reference

South Asia

2,710

-153

East Asia

2,778

-85

Caribbean

2,730

Africa

2,800

Other

2,830

Males
95% CI of
difference

10th percentile
of birth weight
(grams)
Difference

95% CI of
difference

2,980

Reference

-174 to -132

2,780

-200

-222 to -178

-113 to -57

2,840

-140

-171 to -109

-133

-169 to -97

2,813

-169

-207 to -131

-63

-97 to -29

2,863

-117

-188 to -46

-33

-55 to -11

2,948

-32

-56 to -8

Source: Ontario Live Birth Database 2002-2006, IntelliHEALTH Ontario, Ministry of Health and Long-Term Care
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Table 6.23
Risk Factors for SGA Birth Among Singletons (Univariate),
Peel, 2007-2008

Small-forgestational-age
rate per 100
singleton
live births

Prevalence
ratio

Population
attributable
risk (%)

Maternal age
Less than 20 years
20 to 34 years (reference)
35 years and older

14.6
11.9
10.3

1.26
1.00
0.86

0.5

Smoking status
Smoker
Non-smoker (reference)

14.4
11.4

1.26
1.00

1.2

Maternal pre-pregnancy BMI category*
Overweight and obese
Not overweight or obese (reference)

9.3
12.4

0.75
1.00

NA

Number of previous births
None
1 or 2
3+

14.4
9.6
8.7

1.51
1.00
0.91

18.2

Infant sex
Male
Female (reference)

11.8
11.4

1.04
1.00

1.9

Has any maternal health problem**
Yes
No (reference)

11.0
11.7

0.94
1.00

NA

Has chronic hypertension
Yes
No (reference)

19.6
11.6

1.70
1.00

0.5

Has diabetes
Yes
No (reference)

9.8
11.6

0.84
1.00

NA

Any obstetrical complication***
Yes
No (reference)

15.2
10.7

1.42
1.00

8.0

Had gestational diabetes
Yes
No (reference)

10.7
11.7

0.91
1.00

NA

Had hypertension (gestational or transient)
Yes
No (reference)

18.0
11.4

1.58
1.00

1.8

Had pre-eclampsia
Yes
No (reference)

24.5
11.5

2.14
1.00

1.3

Risk Factor

NA

NA

* One hospital in Peel only
** These health problems may include: alcohol/drug/substance use, asthma, chronic hypertension, diabetes, thyroid disease, heart disease,
Hepatitis B, HIV, lupus, psychiatric disorders/mental illness, or other maternal health problems.
*** These obstetrical conditions may include: eclampsia, gestational diabetes, hypertension (gestational or transient), IUGR/SGA,
large-for-gestational-age, periodontal infection, placenta previa, placental abruption, pre-eclampsia, premature rupture of membranes,
preterm labour, preterm premature rupture of membranes, urinary tract infection (UTI), other cervical/vaginal infection or other obstetrical complications.
Source: BORN-Niday 2007-2008, BORN Ontario
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Large-for-Gestational-Age

RRs associated with younger maternal age and
smoking during pregnancy were moderate,
whereas the literature suggests that these risk
factors are major contributors to SGA in the
population.

"OJOGBOUJTMBSHFGPSHFTUBUJPOBMBHF
-(" JGJUIBTBCJSUIXFJHIUBCPWFUIF
TFYTQFDJGJDUIQFSDFOUJMFPGCJSUI
XFJHIUGPSUIFJSHFTUBUJPOBMBHF-("
DBOPOMZCFEFGJOFEGPSTJOHMFUPOJOGBOUT
CFUXFFOBOEXFFLTPGHFTUBUJPO

A number of factors were negatively associated
with SGA, including maternal pre-pregnancy
overweight and obesity and diabetes (preexisting or gestational). This is consistent with
both conditions being more likely to result in a
large infant.

Risk factors for LGA include maternal diabetes,
genetic predisposition and excessive maternal
weight gain. Birth complications for the larger
neonate include shoulder dystocia, brachial
plexus injury and Erb’s palsy. High birth weight
may increase the risk of a child developing
type 2 diabetes later in life. Mothers giving
birth to larger neonates are at increased risk for
postpartum hemorrhage.77

Other risk factors for SGA identified in the
literature include small maternal stature,
socioeconomic status and parental ethnicity.72-76
Of these, socioeconomic status is the only risk
factor that can be changed.

Peel has a lower LGA rate
than the rest of the province

The LGA rate in Peel was lower than the rest of
the GTA and the province. As Table 6.24 shows
there was an increase in LGA rates between
1986 and 1999, with a subsequent decrease
between 1999 and 2006. The reason for this
is unknown but may be related to the recent
increase in the number of infants born to SouthAsian-born mothers.

Table 6.24
Large-for-Gestational-Age Rate,
Peel, Non-Peel GTA, Ontario, 1986, 1999, 2006

Peel
Year

# LGA
live births

Non-Peel GTA

LGA rate per 100
singleton live births

Ontario

LGA rate per 100
LGA rate per 100
singleton live births singleton live births

1986

902

9.2

9.5

9.7

1999

1,351

10.5

10.7

11.9

2006

1,283

8.3

9.1

10.8

Note: LGA rates can only be deﬁned for singleton live births between 22 and 43 weeks of gestation
Source: Ontario Live Birth Database 1986-2006, IntelliHEALTH Ontario, Ministry of Health and Long-Term Care
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Table 6.25
Large-for-Gestational-Age Rate by Maternal Age Group,
Peel, 1986, 1999, 2006

LGA rate per 100 singleton live births
Year

15 to 19
years

20 to 24
years

25 to 29
years

30 to 34
years

35 to 39
years

40 to 44
years

1986

6.5

6.6

9.3

9.9

12.5

18.1

1999

6.3

7.8

9.4

11.7

12.5

13.2

2006

5.7

5.6

7.1

9.0

10.8

10.3

Note: LGA rates can only be deﬁned for singleton live births between 22 and 43 weeks of gestation
Source: Ontario Live Birth Database 1986-2006, IntelliHEALTH Ontario, Ministry of Health and Long-Term Care

Older mothers had a higher LGA rate compared
to younger mothers. This may be related to an
increase in the rate of gestational diabetes among
older mothers. Alternatively, since birth weight
tends to increase with parity, older mothers may
have heavier infants because they are more likely
to have higher parity.

and have the potential to have a serious effect
on health, growth, development and function.
Although a congenital anomaly may be present at
birth, it may not be diagnosed until later in life. A
congenital anomaly may be the result of genetic
inheritance, environmental exposure, certain
infection and medication exposure, maternal
obesity and diabetes, demographic characteristics
(e.g., maternal age and racial group) or for
unknown causes.78 In Canada in 2004, the birth
prevalence of all congenital anomalies was 5%.13

With the increasing rates of obesity and diabetes
in Canada, the rate of LGA can be expected
to rise as well, along with the consequences of
larger infants including traumatic births and
maternal complications.

The most commonly recognized major
congenital anomalies are Trisomy 21, congenital
heart defects (CHD), neural tube defects (NTDs)
and oral facial clefts. Individuals with these types
of congenital anomalies may experience health
problems throughout their life as a result.

Congenital Anomalies
A congenital anomaly results from an
abnormality of structure, function or metabolism
in one or more parts of the body. Congenital
anomalies are a leading cause of infant mortality
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5IFQSFWBMFODFPGFBDIUZQFPGDPOHFOJUBMBOPNBMZJTUIFUPUBMOVNCFSPGFBDIBOPNBMZ
XIJDIPDDVSTQFS CJSUIT TUJMMCJSUITBOEMJWFCJSUIT 
Neural tube defects (NTDs)JODMVEFDPOHFOJUBMNBMGPSNBUJPOTPGUIFDFOUSBMOFSWPVT
TZTUFNSFTVMUJOHGSPNBGBJMVSFPGUIFOFVSBMUVCFUPDMPTFEVSJOHFBSMZFNCSZPHFOFTJT
BUBQQSPYJNBUFMZUPEBZTGPMMPXJOHDPODFQUJPO$PNNPO/5%TBSFTQJOBCJGJEB
PSBOFODFQIBMZ5IFDMJOJDBMQSFTFOUBUJPOPG/5%TDBOSBOHFGSPNOPQIZTJDBMIBOEJDBQ
UPMJGFMPOHEJTBCJMJUJFT5IFSJTLPG/5%TJTSFEVDFEXJUINBUFSOBMTVQQMFNFOUBUJPOXJUI
GPMJDBDJEEVSJOHUIFQFSJDPODFQUJPOQFSJPE
Congenital heart defects (CHD)JODMVEFBXJEFWBSJFUZPGTUSVDUVSBMBOPNBMJFTXIJDIDBO
SBOHFJOTFWFSJUZGSPNNJMEUPTFWFSF3JTLGBDUPSTBTTPDJBUFEXJUI$)%WBSZCZUZQFBOE
$)%TBSFPGUFOEJBHOPTFEJODPNCJOBUJPOXJUIPUIFSDPOHFOJUBMBOPNBMJFT
Trisomy 21 (Down Syndrome)JTBDISPNPTPNBMBCOPSNBMJUZ UISFFDPQJFTPG
DISPNPTPNF DIBSBDUFSJ[FECZEJTUJODUJWFDMJOJDBMGFBUVSFT JODMVEJOHEFWFMPQNFOUBM
EFMBZ DIBSBDUFSJTUJDGBDJBMGFBUVSFTBOEBTTPDJBUFEIFBMUIQSPCMFNT0MEFSNBUFSOBMBHF
JTBTTPDJBUFEXJUIIJHIFSSJTLGPS5SJTPNZ
Oral facial cleftsJODMVEFDMFGUQBMBUFBOEDMFGUMJQXJUIPSXJUIPVUDMFGUQBMBUF0SBM
GBDJBMDMFGUTBSFSFQBJSBCMFXJUITVSHFSZFBSMZJOJOGBODZPSDIJMEIPPE)FBMUIQSPCMFNT
BTTPDJBUFEXJUIPSBMGBDJBMDMFGUTJODMVEFEFOUBMQSPCMFNT TQFFDIBOEIFBSJOH
JNQBJSNFOUT BTXFMMBTQTZDIPTPDJBMEJGGJDVMUJFT
Limb reduction defectsJODMVEFBWBSJFUZPGNVTDVMPTLFMFUBMBOPNBMJFTDIBSBDUFSJ[FECZ
UIFUPUBMPSQBSUJBMBCTFODFPGBMJNC4QFDJGJDUFSBUPHFOTIBWFCFFOBTTPDJBUFEXJUI
MJNCSFEVDUJPOT FH UIBMJEPNJEFFYQPTVSFEVSJOHQSFHOBODJFTPDDVSSJOHCFUXFFO
BOE BMUIPVHIUIFQBUIPHFOJDNFDIBOJTNTPGMJNCSFEVDUJPOTBSFOPUDMFBSMZ
VOEFSTUPPE
Source: Congenital Anomalies in Canada, Health Canada, 2002, available at: http://www.phac-aspc.gc.ca/publicat/
cac-acc02/index-eng.php

Pre-pregnancy obesity has been associated with
increased risk of congenital anomalies, although
the exact mechanism(s) for this increased
risk are not fully understood at this time.79-81
Obesity is associated with a higher risk of NTDs
and CHD, with some research suggesting an
association with other congenital anomalies
as well. Potential mechanisms for the effect of
obesity include nutritional-related mechanisms
(e.g., altered nutritional metabolism, higher
micronutrient requirements), glycemic control
alterations (e.g., undiagnosed diabetes, higher
glycemic index foods) or genetic effects.79 The
effect of obesity persists when overt diabetic
mothers are excluded.79 A methodological issue
which may affect research into this association
is that maternal obesity reduces the effectiveness

of prenatal diagnosis of congenital anomalies,
such that non-obese women have a higher
likelihood of prenatal diagnosis of an existing
anomaly, along with the associated higher rate
of pregnancy termination and reduction in the
rate of congenital anomalies among live-born
infants.79
Maternal diabetes has also been associated with
higher rates of congenital anomalies, with the
most common association studied being the
link between diabetes and NTDs. The timing of
disturbed glycemic control during pregnancy
determines the organ system(s) affected by the
presence of maternal diabetes.80 The effect of
maternal diabetes appears to be due to poor
glycemic control and not maternal insulin levels,
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although it is not clear at this time whether the
hyperglycemia itself or other related metabolic
disturbances result in the increased risk for
NTDs.80 With adequate control of maternal
hyperglycemia during pregnancy, the risk of
congenital anomalies is decreased.

It is important to note that prior to 2000 all
congenital anomalies diagnosed before a child’s
first birthday were included in the data; whereas
since 2001 only anomalies diagnosed up to 30
days after birth were included. Therefore, less
severe anomalies (or anomalies not likely to
be detected shortly after birth) are less likely
to be included in the data since 2001. Also, all
congenital anomalies included below were coded
using the ICD-9 classification system and not
the more recent ICD-10.

?
5IF0OUBSJP.BUFSOBM.VMUJQMF.BSLFS
4DSFFOJOHQSPHSBNPGGFSTQSFHOBOU
XPNFOUFTUJOHUPGJOEUIPTFBU
JODSFBTFESJTLPGIBWJOHBCBCZCFJOH
CPSOXJUI5SJTPNZ 5SJTPNZPSBO
PQFOOFVSBMUVCFEFGFDU5IFQSPHSBN
JODMVEFTMBCPSBUPSZBOEVMUSBTPVOE
UFTUJOH DMJOJDBMBTTFTTNFOU HFOFUJD
DPVOTFMMJOHBOEEJBHOPTUJDUFTUJOH BOE
JTDPPSEJOBUFEUISPVHISFHJPOBMHFOFUJDT
DFOUSFT0WFS QSFHOBOUXPNFO
SFDFJWFTDSFFOJOHBOOVBMMZ XIJDI
SFQSFTFOUTBCPVUPGBMMQSFHOBODJFT
JO0OUBSJP

The rate of congenital anomalies
declined between 1990 and 2006

Since 1990, the rate of all anomalies, CHDs,
NTDs, Trisomy 21, oral facial clefts and limb
reductions have declined in Peel. These changes
may be related to changes in micronutrient
and vitamin intake of mothers (e.g., folic acid
fortification), changes in the uptake of prenatal
screening and subsequent termination of
pregnancy or definition changes between the
two time periods. Instability in the rates may
also be explained by the small number of events
which occur each year. In Ontario, the rate of
CHDs and Trisomy 21 increased between 1990
and 2006.

4PVSDF#03/0OUBSJP IUUQXXXCPSOPOUBSJP
DBBCPVUCPSOGPVOEJOHNFNCFSTNNNTT

Table 6.26
Congenital Anomalies Rate by Type of Anomaly,
Peel, Non-Peel GTA, Ontario, 1990, 2006

Rate per 10,000 births
Peel

Non-Peel GTA

Ontario

Type of anomaly

1990

2006

1990

2006

1990

2006

Any anomaly

555.2

398.2

527.4

457.7

529.7

487.0

Congenital heart defect

97.0

86.3

66.0

90.8

78.4

101.4

Neural tube defect

11.8

3.7

10.3

2.6

12.0

3.9

Trisomy 21

14.2

10.5

14.0

16.5

13.5

16.6

Oral facial clefts

12.6

10.5

17.3

12.4

17.9

14.6

Limb reductions

6.3

NR

2.8

0.9

3.9

1.9

NR = Not releasable due to small numbers (< 5).
Note: Numbers represent the number of anomalies and a child may have more than one type of anomaly.
Source: Congenital Anomalies 1990-2006, Canadian Congenital Anomaly Surveillance System (CCASS)
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BREASTFEEDING

?

Breastfeeding is well recognized as the optimal
method of infant feeding for the health of
both mother and infant. The Breastfeeding
Committee for Canada, the Public Health
Agency of Canada, Health Canada, Dietitians
of Canada, and the Canadian Paediatric
Society recommend exclusive breastfeeding
for the first six months of life. Continued
breastfeeding is recommended to age two years
and beyond, when possible, with the addition of
complementary foods after six months of age.

International Breastfeeding Rates
*O 6/*$&'QVCMJTIFETUBUJTUJDT
POUIFGFFEJOHPGJOGBOUTBOEZPVOH
DIJMESFOGSPNTFMFDUFEDPVOUSJFTBOE
SFHJPOTGPSUIFQFSJPE
&YDMVTJWFCSFBTUGFFEJOHVQUPTJYNPOUIT
PGBHFXBTSFQPSUFEGPSPGXPNFO
TVSWFZFEGSPN4PVUIBOE&BTU"TJBBOE
GPSPGXPNFOTVSWFZFEGSPN
"GSJDB FYDMVEJOH/PSUI"GSJDB 
$POUJOVFECSFBTUGFFEJOHGPS
NPOUITXBTQSBDUJTFECZVQUPPG
NPUIFSTGSPN4PVUI"TJBGSPN&BTU
"TJBBOEPGXPNFOGSPN"GSJDB

&YDMVTJWFCSFBTUGFFEJOHJTGFFEJOHBO
JOGBOUPOMZCSFBTUNJML XJUIUIF
FYDFQUJPOPGWJUBNJOBOENJOFSBM
TVQQMFNFOUTPSNFEJDJOFT

(JWFOUIBUJO JO1FFM PG
CBCJFTXFSFCPSOUPNPUIFSTXIP
UIFNTFMWFTXFSFCPSOJO4PVUIPS&BTU
"TJB SBUFTGPSFYDMVTJWFCSFBTUGFFEJOH
BUTJYNPOUITDPVMECFIJHIFSUPSFGMFDU
BDVMUVSBMOPSN

94% of Peel mothers initiate breastfeeding,
while 10% exclusively breastfed
their infant until six months of age

Source: Childinfo: Monitoring the situation of
children and women. statistics by area/child
nutrition. UNICEF; 2009 [cited July 8, 2010].
Available from: http://www.childinfo.org/
breastfeeding_countrydata.php?q=printme



Born in Peel

In 2004/2005, the overall breastfeeding initiation
rate was 94% among Peel mothers. However,
fewer than 60% of mothers breastfed their babies
for six months or longer. Only about 10% of
mothers exclusively breastfed their babies until
six months of age. These rates are higher than
those reported by Peel mothers five years earlier
when 84% initiated breastfeeding and only 43%
continued breastfeeding for six months. Results
from the next Peel Health breastfeeding survey
will be released in 2012.

During the period 2008/2009, 1,125 new
mothers who had given birth at Peel hospitals
were asked about their experiences of
feeding their infant in hospital. The rate of
supplementation with infant formula was 72%
at one Peel hospital and 54% at the remaining
two hospitals. Exclusive breastfeeding rates
were, respectively, 28% and 46% at the time of
hospital discharge. The most common reasons
for supplementation in hospital were: client
decision, baby was crying, issue with milk
supply, infant had low birth weight, poor weight
gain or was hypoglycemic.

Nationally, 90% of mothers initiate breastfeeding
and 54% continue to breastfeed for six months
or longer; however, only 14% report exclusive
breastfeeding at six months.5

?
All mothers should have the
opportunity to have skin-to-skin contact
with their babies as long as they wish
in the immediate postpartum period.
Early skin-to-skin contact enhances
breastfeeding success.82,83

In Peel the majority of women expressed intent
to breastfeed their infant (92%).

Table 7.1
Infant Feeding Method at Hospital Discharge,
Peel, Non-Peel GTA, Ontario, 2007–2008

Peel

Non-Peel GTA

Ontario

Type of infant
feeding at discharge

Number

Rate per 100
live births

Rate per 100
live births

Rate per 100
live births

Breast milk only

12,091

36.6

38.2

43.9

Formula only

3,074

9.3

6.6

10.7

Combination

9,841

29.8

20.1

20.5

Other

20

0.1

0.1

0.1

Unknown, missing or
not applicable*

8,008

24.3

35.0

24.8

Total

33,034

* Type of feeding at discharge not applicable to those infants who are adopted after birth
Source: BORN-Niday 2007-2008, BORN Ontario

83
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Table 7.2
Exclusive Breastfeeding at Hospital Discharge by Select Interventions
during Labour and Delivery,
Peel, 2007–2008

Per cent exclusively
breastfeeding at
discharge

Per cent not exclusively
breastfeeding at
discharge

Odds
ratio

95% CI

Caesarean birth

18.1

32.9

0.45

0.43 – 0.48

Augmentation

38.2

36.4

1.08

1.03 – 1.13

Forceps/vacuum

36.2

37.2

0.96

0.90 – 1.02

Induction

35.8

37.5

0.93

0.88 – 0.98

Episiotomy

35.1

37.4

0.91

0.85 – 0.97

Type of
intervention

Source: BORN-Niday 2007-2008, BORN Ontario

!

37% of infants were being fed
only breast milk at hospital discharge

1FFM1VCMJD)FBMUIBDIJFWFEEFTJHOBUJPO
BTB#BCZ'SJFOEMZ$PNNVOJUZ)FBMUI
4FSWJDFJO+VOF #FJOH'#BCZ
'SJFOEMZNFBOTBMMTUBGGTVQQPSUDMJFOUT
NBLJOHJOGPSNFEEFDJTJPOTBCPVU
JOGBOUGFFEJOH JODMVTJWFPGBMMJOGBOUT
"CSFBTUGFFEJOHDBMMDFOUSF DMJOJDBOE
IPNFWJTJUTBSFTPNFPGUIFTFSWJDFT
QSPWJEFECZ1FFM1VCMJD)FBMUI

At the time of hospital discharge, one-third of
infants in Peel were being exclusively fed breast
milk.
Mothers who received augmentation of labour
had higher odds of exclusively breastfeeding
at hospital discharge. This may be due to a
reduction in the need for other interventions,
including Caesarean section.

'PSGVSUIFSJOGPSNBUJPO WJTJU
#SFBTUGFFEJOH*O1FFMDB

Mothers who received an episiotomy or
an induction of labour had lower odds of
exclusively breastfeeding at discharge. Compared
to mothers who had a vaginal birth, those who
had a Caesarean section also had lower odds of
exclusively breastfeeding.

Breastfeeding Companions Program
5FMFQIPOFCBTFEQFFSTVQQPSU
IBTCFFOTIPXOUPCFFGGFDUJWFJO
QSPMPOHJOHCSFBTUGFFEJOHEVSBUJPOBOE
JNQSPWJOHNPUIFSTTBUJTGBDUJPOXJUIUIF
CSFBTUGFFEJOHFYQFSJFODF 

There was no significant difference in exclusive
breastfeeding related to the use of forceps or
vacuum during delivery.

#SFBTUGFFEJOH$PNQBOJPOTBSF
WPMVOUFFSTXIPUIFNTFMWFTTVDDFTTGVMMZ
CSFBTUGFEUIFJSPXODIJMESFOBOE
FODPVSBHFOFXNPUIFSTCZQSPWJEJOH
UFMFQIPOFTVQQPSUUISPVHIPVUUIFJS
CSFBTUGFFEJOHFYQFSJFODF7PMVOUFFST
PGGFSIFMQJO&OHMJTIBOEPUIFS
MBOHVBHFTTQPLFOJO1FFM



chapter 8
FIRST YEAR OF LIFE
Infant Mortality

The first year of a child’s life is critical to their
development. Healthy children are more likely
to grow up to be healthy adolescents and healthy
adults. Infants have a relatively high mortality
rate compared to older children, usually due to
conditions which are present at birth or develop
during the perinatal period.

Infant mortality can be divided into three time
components: early neonatal death (zero to six
days after birth), late neonatal death (seven to
27 days after birth) and postneonatal death
(28 to 364 days after birth).

?
Infant Mortality Around the World

Country
/VNCFSPGEFBUITQFS MJWFCJSUIT

"DDPSEJOHUP8)0TUBUJTUJDT PGBMM
EFBUITXPSMEXJEFBSFPGDIJMESFOMFTTUIBO
GJWFZFBSTPME XJUIOFPOBUBMNPSUBMJUZ
EFBUIXJUIJOUIFGJSTUEBZTPGMJGF 
BDDPVOUJOHGPSBMBSHFQSPQPSUJPOPGBMM
DIJMEEFBUITJONBOZDPVOUSJFT FTQFDJBMMZ
JOMPXJODPNFTFUUJOHT 

*OEJBo
+BNBJDBo
$IJOBo
1PMBOEo
6OJUFE4UBUFTPG"NFSJDBo
Canada – 5

*O "GHIBOJTUBOIBEUIFIJHIFTU
JOGBOUNPSUBMJUZSBUFBUEFBUITQFS
 MJWFCJSUITBOE4BO.BSJOPIBEUIF
MPXFTUBUPOFEFBUIQFS MJWFCJSUIT

6OJUFE,JOHEPNo
*UBMZo
1PSUVHBMo
Source: World Health Statistics 2010, accessed
December 3, 2010, available at: http://www.who.int/
whosis/whostat/2010/en/index.html
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Figure 8.1
Components of Fetal-Infant Mortality

Fetal-infant mortality

Perinatal mortality

Fetal mortality
Early
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Late

20 weeks
gestation

28 weeks
gestation

Birth

7 days

Adapted from: Canadian Perinatal Health Report 2008, Public Health Agency of Canada

In 2004, the Canadian infant mortality rate was
5.1 per 1,000 live births. The infant mortality
rate declined between 1995 and 2004, in both the
neonatal and postneonatal periods. The leading
cause of infant death in 2004 in Canada was
immaturity, followed by congenital anomalies
and asphyxia. The evidence suggests that
increases in prenatal diagnosis and pregnancy
termination for congenital anomalies have been
responsible for the declines in the overall infant
mortality rate.86
Changing patterns of registration of births with
a birth weight less than 500 grams observed in
Canada have been shown to have a significant
impact on infant mortality rates.2 Infant
mortality among births 500 grams or more
in both the neonatal and postneonatal period
declined between 1995 and 2004. Despite the
importance of being able to remove infant deaths
among those born with a birth weight below 500
grams, it is not possible to identify these infant
deaths in Ontario due to data limitations.



Postneonatal mortality
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Born in Peel

Most infant deaths occur in the
neonatal period (less than 28 days after birth)

Since 1986, the infant mortality rate in Ontario
has declined. The Peel rate has fluctuated over
time, due to the small number of events which
occur each year, leading to unstable estimates of
the annual rate.

5IFinfant mortality rateJTUIFOVNCFS
PGEFBUITBNPOHMJWFCPSOJOGBOUTVQUP
EBZTPGBHFQFS MJWFCJSUITPG
HSBNTPSNPSF/PUFUIBUEFBUIT
JOXIJDIJOGBOUTXFJHIFEMFTTUIBO
HSBNTBUCJSUIDPVMEOPUCFFYDMVEFE
GSPNUIFSBUFDBMDVMBUJPO

Most infant deaths are due
to perinatal conditions

The majority of infant deaths in Peel were caused
by conditions which originate in the perinatal
period, such as prematurity or fetal growth
restriction, birth trauma or infections.
Figure 8.2
Infant Mortality Rate,
Peel, Non-Peel GTA, Ontario, 1986–2005
Number of infant deaths per 1,000 live births
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Sources: Ontario Live Birth and Mortality Databases 1986-2005, IntelliHEALTH Ontario, Ministry of Health and Long-Term Care

Table 8.1
Infant Mortality Rate,
Peel, Non-Peel GTA, Ontario, 1986, 1996, 2005

Non-Peel GTA

Ontario

Year

# infant
deaths

Peel
Rate per 1,000
live births

Rate per 1,000
live births

Rate per 1,000
live births

1986

59

5.9

6.6

7.1

1996

73

5.4

5.6

5.7

2005

94

6.0

5.9

5.5

Sources: Ontario Live Birth and Mortality Databases 1986-2005, IntelliHEALTH Ontario, Ministry of Health and Long-Term Care
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Table 8.2
Underlying Cause of Infant Death,
Peel, Non-Peel GTA, Ontario, 2003–2005 Combined

Non-Peel GTA

Ontario

# infant
deaths

Peel
Rate per 100
infant deaths

Rate per 100
infant deaths

Rate per 100
infant deaths

Perinatal conditions

174

69.0

65.0

59.8

Congenital malformations,
deformations, chromosomal

49

19.4

22.8

23.4

Symptoms, signs, ill deﬁned

Underlying Cause
of Death

8

3.2

4.1

7.4

Accidents by suffocation
and foreign body

<5

NR

NR

0.7

Meningitis

<5

NR

NR

0.5

Septicemia

<5

NR

0.7

0.7

All other causes

15

6.0

6.7

7.5

Total

252

100.0

100.0

100.0

NR = Not releasable due to small numbers (<5)
Source: Ontario Mortality Database 2003-2005, IntelliHEALTH Ontario, Ministry of Health and Long-Term Care

Table 8.3
Neonatal Mortality Rate,
Peel, Non-Peel GTA, Ontario, 1986, 1996, 2005

Non-Peel GTA

Ontario

Year

# neonatal
deaths

Peel
Rate per 1,000
live births

Rate per 1,000
live births

Rate per 1,000
live births

1986

48

4.8

4.7

4.7

1996

55

4.1

4.3

4.2

2005

74

4.7

4.9

4.4

Sources: Ontario Live Birth and Mortality Databases 1986-2005, IntelliHEALTH Ontario, Ministry of Health and Long-Term Care

Neonatal mortality rateJTUIFOVNCFSPG
EFBUITBNPOHMJWFCPSOJOGBOUTEBZT
PGBHFPSZPVOHFSQFS MJWFCJSUIT
PGHSBNTPSNPSF/PUFUIBUEFBUIT
JOXIJDIJOGBOUTXFJHIFEMFTTUIBO
HSBNTBUCJSUIDPVMEOPUCFFYDMVEFE
GSPNUIFSBUFDBMDVMBUJPO

Neonatal deaths account for most of the infant
mortality which occurs, with 74 of the 94 infant
deaths in Peel in 2005 occuring within the
neonatal period.
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Table 8.4
Postneonatal Mortality Rate,
Peel, Non-Peel GTA, Ontario, 1986, 1996, 2005

Peel

Non-Peel GTA

Ontario

Year

# postneonatal
deaths

Rate per 1,000
live births

Rate per 1,000
live births

Rate per 1,000
live births

1986

11

1.1

1.9

2.4

1996

18

1.3

1.3

1.5

2005

20

1.3

1.0

1.1

Sources: Ontario Live Birth and Mortality Databases 1986-2005, IntelliHEALTH Ontario, Ministry of Health and Long-Term Care

Postneonatal deaths were relatively rare in Peel,
the GTA and Ontario.
Postneonatal mortality rateJTUIF
OVNCFSPGEFBUITBNPOHMJWFCPSO
JOGBOUTCFUXFFOEBZTBOEMFTTUIBO
POFZFBSPGBHFQFS MJWFCJSUITPG
HSBNTPSNPSF/PUFUIBUEFBUIT
JOXIJDIJOGBOUTXFJHIFEMFTTUIBO
HSBNTBUCJSUIDPVMEOPUCFFYDMVEFE
GSPNUIFSBUFDBMDVMBUJPO

Sudden Infant Death Syndrome
Sudden Infant Death Syndrome (SIDS) refers
to the sudden and unexpected death of an
apparently healthy infant. Such deaths usually
occur while the infant is sleeping and remain
unexplained after a full investigation.
The rate of SIDS declined between
1986 and 2004

Figure 8.3
Sudden Infant Death Syndrome Death Rate,
Ontario, 1986 – 2004
Number of deaths per 100,000 infants
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†Statement by The Canadian Foundation for the Study of Infant Deaths, the Canadian Institute of Child Health,
the Canadian Paediatric Society and Health Canada
Sources: Ontario Mortality Databases 1986–2004, IntelliHealth Ontario, Ministry of Health and Long-Term Care
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Since the late 1980s in Ontario, the SIDS rate
has declined substantially. This decline might
be attributable to multiple influences, including:
increased breastfeeding rates; declined prenatal
smoking and exposure to second-hand smoke;
and the increased practice of placing infants to
sleep on their backs. In addition to these factors,
mothers are encouraged to avoid overheating
infants with blankets and clothing while they
sleep.

from the hospital. An infant may be hospitalized
more than once and therefore the data represent
the number of episodes of hospitalization and
not the number of infants. Discharges related to
a routine hospital birth are not included.
Hospitalization among infants is rare

Hospitalizations among Infants
Some infants are so ill or severely injured
they require admission to hospital. The
hospitalization data in Table 8.5 reflect selected
causes of hospitalizations among infants (less
than one year of age) at the time of discharge
Table 8.5
Selected Causes of Hospitalization among Infants,
Peel, 2009

Condition leading to
hospitalization (ICD-10 code)
Disorders related to short gestation
and low birth weight (P07)

Number

Rate per 100
Average length
hospitalizations
of stay (days)
among infants

1,727

9.4

12.4

Neonatal jaundice of other or
unspeciﬁed cause (P59)

605

3.3

2.8

Respiratory distress of newborn (P22)

598

3.2

4.0

Transitory disorders of carbohydrate
metabolism (P70)

453

2.5

2.8

Disorders related to long gestation
and high birth weight (P08)

319

1.7

1.7

Medical observation and
evaluation (Z03)

237

1.3

2.1

Acute bronchiolitis (J21)

222

1.2

2.8

Other disorders of urinary system (N39)

159

0.9

3.7

Slow fetal growth and fetal
malnutrition (P05)

124

0.7

4.6

Feeding problems of newborn (P92)

116

0.6

4.8

Other respiratory conditions speciﬁc
to perinatal period (P28)

112

0.6

4.4

Bacterial sepsis of newborn (P36)

105

0.6

5.2

18,418

100.0

All causes

Source: Hospital In-Patient Discharge Database 2009, IntelliHEALTH Ontario, Ontario Ministry of Health and Long-Term Care
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The most common causes of hospitalization
among infants in Peel are disorders related to
short gestation and low birth weight, neonatal
jaundice and respiratory distress.

Upper respiratory infection, fever and neonatal
jaundice are the most common causes of
emergency department visits among infants.
It is important to note that infants who visit an
emergency department and are subsequently
admitted to hospital may be counted in both
Table 8.5 and 8.6.

Emergency Department Visits
Among Infants
Emergency departments provide emergent,
urgent and non-urgent care in Peel. As with
the hospitalization data above, the number of
emergency department visits is depicted and may
represent multiple visits for an individual infant.
Table 8.6

Selected Causes of Emergency Department Visits among Infants,
Peel, 2009

Cause of Emergency Department Visit (ICD-10)

Number

Rate per 100
ED visits
among infants

Acute upper respiratory infection of multiple
or unspeciﬁed site (J06)

980

10.3

Fever of other or unknown origin (R50)

797

8.4

Neonatal jaundice of other or unspeciﬁed
cause (P59)

528

5.6

Viral infection (unspeciﬁed) (B34)

459

4.8

Acute bronchiolitis (J21)

443

4.7

Other and unspeciﬁed injuries of the head (S09)

345

3.6

Nausea and vomiting (R11)

299

3.2

Infectious diarrhea or gastroenteritis (A09)

262

2.8

Feeding problems of newborn (P92)

238

2.5

Other disorders of urinary system (N39)

231

2.4

Acute obstructive laryngitis (croup) and
epiglottitis (J05)

203

2.1

Suppurative unspeciﬁed otitis media (H66)
All causes

198

2.1

9,479

100.0

Source: National Ambulatory Care Reporting System 2009, IntelliHEALTH Ontario, Ministry of Health and Long-Term Care



recommendations
Based on the content of this report, as well as the
current research literature, there are a number
of recommendations which may improve our
understanding of perinatal health, in Peel and
Ontario:

have shown that these factors are important
predictors of perinatal outcomes. Measures of
determinants of health should also be included
in the reproductive health databases to assess
population health.

Importance of measure of ethnicity and
the determinants of health

Collection of more data regarding risk
factors for adverse outcomes

In this report, the region of birth of an infant’s
mother was associated with birth weight. Yet,
the mother’s country of birth may not be a valid
proxy for ethnic origin, since the ‘Canadianborn’ category includes non-immigrant mothers
from all ethnic origins. An infant’s ethnic origin
would be more congruent with their actual risk
of adverse perinatal outcomes. Given the vast
amount of literature which highlights ethnicspecific risks for preterm birth, stillbirth and
small-for-gestational-age (SGA), reproductive
health databases should incorporate a selfidentified ethnic origin for the mother and father
of each infant.

It was not possible in this report to examine the
effect of a number of risk factors identified in
the research literature because information on
these factors was not included in the datasets
available for analysis or the data were not
consistently collected across the region. For
example, maternal body mass index (BMI) data
were captured within the BORN Ontario data
for the Trillium hospital only and therefore the
relationship between pre-pregnancy BMI and
adverse outcomes could not be reliably examined.
Programs and services must address
ethnocultural dimensions
In Peel, the majority of births occur to
immigrant women. Programs and clinical
services targeted at pregnant women and new
mothers should address cultural and language
barriers which may affect a woman’s ability to
benefit from the program or service. This not
only includes in-hospital verbal communication
at the time of delivery and prior to discharge, but
also written materials that guide parents in the
care of their newborn infant.

In addition, none of the reproductive health
databases currently available for analysis
include individual-level measures of the
determinants of health. Some research has
used ecological neighbourhood analyses to
examine the relation between determinants
of health and reproductive heath outcomes.
These have focussed on socioeconomic status
measures, such as education and income, and
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Modifiable risk factors need
to be addressed

More research to answer unexplained
questions

Although some risk factors outlined in this
report are non-modifiable, adverse outcomes
could be further reduced by continuing to
address those that can be modified. The
prevalence of smoking and/or consuming
alcohol during pregnancy should be reduced.
Given the association between maternal obesity
and stillbirth and congenital anomalies, women
of childbearing age should be encouraged to
maintain a healthy weight.

Some of the findings included in this report
cannot be easily explained. Further analysis
and research is needed to examine these issues.
With improved data quality and additional
data sources, the underlying reasons for these
findings may be explained.
Need for improved data quality
As discussed throughout this report, the quality
of Ontario’s birth registration information has a
detrimental impact on reproductive health status
assessment. Imprecise birth weight measurement,
inconsistent gestational age ascertainment
and inaccurate stillbirth counts are examples
where poor data quality impairs the ability to
monitor trends over time. The accuracy of the
birth registration data must be improved if
these data are to be useful for population health
assessment. Additional analyses may be needed
to determine whether the trends and findings
within this report are also observed with data
from other sources (BORN Ontario, in-patient
hospitalization data).

Throughout this report it has been shown that
multiple births are associated with higher rates
of stillbirth, preterm birth and fetal growth
restriction. Women should be educated as to the
high rate of multiples associated with the use of
assisted human reproduction, as well as about
the risks associated with multiple births.
Geographic areas of interest for
programs and services
Perinatal outcomes have been mapped by
Peel’s data zones within this report and have
highlighted areas where there are significantly
higher rates of adverse outcomes. Programs
and services in these areas should be adequate
to meet the population’s needs, and should also
be tailored towards the demographics of the
pregnant women within the area.



data
chapter
sources
1
There are several different sources of data related
to reproductive health indicators, including Vital
Statistics Live Birth and Stillbirth registration
data, hospital in-patient discharge data (hospital
separations) and the Better Outcomes Registry
and Network (BORN). Given that each data
source has strengths and weaknesses, multiple
data sources were used for analysis in this project.

registered. In the period of 1991 through 1997,
approximately 1% of live births were unregistered.
Unregistered births were more likely within urban
populations and among younger mothers and
infants with lower birth weight.
Known data quality issues exist within the live
birth and stillbirth registration data. The 2008
Canadian Perinatal Health Report excludes
Ontario live birth data from all perinatal
surveillance due to these data concerns and
provides an excellent summary of the nature
of the concerns over time.13 For example, until
1990 the Notice of Live Birth or Stillbirth form
completed by the birth attendant was used
as the gold standard for the determination
of gestational age. From 1990 to 1998, the
registration form submitted by the parents
was used. In 1998, the Notice of Live Birth
or Stillbirth form again became the gold
standard, as a significant increase in preterm
birth rates was observed. Additionally, projects
aimed at linking infant death records with
birth registrations have revealed that a large
proportion of linkages were unsuccessful for
Ontario (despite successful linkages in other
provinces) as many infant death records could
not be linked to their corresponding live birth
registration.13 Lastly, the number of stillbirths
registered in 1991 and 1992 are inconsistent with
other years and appear to be incorrect. Despite
these known issues, the birth registration data

Vital Statistics Birth Registration
(Live Births and Stillbirths)
The Office of the Registrar General (ORG)
provides data on all live births and stillbirths
registered in Ontario which may be used
by public health units for population health
assessment. For this report, these data were
retrieved from the IntelliHEALTH Ontario
system for the years 1986 to 2006 for Peel, the
non-Peel Greater Toronto Area (GTA) health
units (Durham, York, Toronto and Halton) and
all of Ontario. For the stillbirth data, the most
recent year available was 2005.
The information within the birth registration
dataset is provided by both the parents (birth
registration form) and the birth attendant (Notice
of Live Birth or Stillbirth form). Both forms
must be received by the ORG for the birth to
be registered. Although live birth registration is
required by law, changes in registration practices
and the institution of registration fees have
decreased the proportion of births which are
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are considered to be useful and serve as the main
source of data for reproductive health analysis
for Peel.

and perinatal care characteristics. Public health
units were able to download record-level data
regarding the births which occurred within their
region for analysis through a web-based system.
Niday data completeness and quality improved
over time. Prior to 2007, Headwaters Health
Care Centre in Orangeville was not participating
in Niday and Peel mothers from Caledon who
delivered there were not captured. Therefore, the
number of births to Peel mothers prior to 2007
may have been an underestimate of the true
number of births. Starting in 2009, this database
captured data from all hospitals in Ontario.

Variables of interest for analysis within the
dataset include: infant sex, birth weight in grams,
gestational age in completed weeks, maternal
age, mother’s marital status, father’s age, country
of birth of mother, country of birth of father,
number of live births to mother, number of
stillbirths to mother, type of birth (e.g., single,
twin or triplet) and geographic information for
the mother (e.g., postal code, public health unit
and municipality). For stillbirths, additional
variables related to the cause of death are also
included (e.g., ICD-10 code). Not all variables
listed have been collected completely for all years.
For example, maternal and paternal country of
birth were complete for most live birth records
from 2002 through 2006 but were recorded
as ‘Unknown/not available from province’ for
previous years. Whereas for the stillbirth data,
the country of birth variables are relatively
complete for 2005 only. There are also known
data quality issues with the variables related to
gestational age (see above) and the number of
previous stillbirths. The effect that these issues
may have had on the analysis presented in
this report were discussed within the previous
sections where appropriate.

In 2010, the former Ontario Perinatal
Surveillance System was granted registry status
and was renamed the Better Outcomes Registry
and Network (BORN). The five founding
members of BORN (Ontario Maternal Multiple
Marker Screening, Fetal Alert Network, Ontario
Midwifery Program, Niday Perinatal Database
and Ontario Newborn Screening) are integrating
their data into one maternal-child registry.
With the Niday Perinatal Database becoming
part of the BORN registry, there was a change
in the manner in which the perinatal data were
accessed. A two-year dataset was released by
request for the period of January 1, 2007 to
December 31, 2008. This dataset is considered
to be more accurate than the previous annual
datasets available through the web-based system,
as additional data cleaning and assignment of
correct geographical information were conducted
by BORN. Compared to the previous datasets
there are some notable changes in the availability
of data. The new BORN-PHU dataset did not
provide 6-digit postal code, exact birth weight in
grams or mother’s age in years in order to address
privacy concerns and to avoid the possible
identification of individuals. Given the difference
in the dataset used for analysis, the BORN data
included in this report should not be compared
to previous Niday Perinatal Database data which
may have been reported elsewhere.

The stillbirth data include pregnancy
terminations where the fetus has attained either
20 weeks of gestation or a birth weight of 500
grams or more.
Better Outcomes Registry and Network
(BORN)
Beginning in April 2003, the Child Health
Network for the Greater Toronto Area (CHN)
implemented a standardized perinatal database
(Niday GTA Perinatal Database) which provided
access to real-time population based perinatal
data on live births and stillbirths which occur in
GTA hospitals (not all home births are captured
in the database). Hospitals and midwives entered
their own data into the database, which collected
detailed information on maternal, newborn

Births assigned to the Peel health unit by
BORN (based on the mother’s postal code)
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Canadian Congenital Anomalies
Surveillance System

were assumed to have been correctly identified
as Peel births, although there could be some
misclassification.

Congenital anomalies data are collected through
the Canadian Congenital Anomalies Surveillance
System (CCASS). Since 2001, the CCASS has
been based on identification of congenital
anomalies as a result of hospitalization in the first
month of life. Prior to 2001, the collection of data
was based on hospitalizations within the first
year. Since babies with congenital anomalies are
often hospitalized more than once in their first
year, the CCASS attempts to identify and remove
all duplicates.

BORN data for the four-year period of 2005 to
2008 were aggregated to Peel’s data zones by
BORN Ontario for the purposes of mapping. The
total number of years included in each map is
indicated within the map title.
Abortion Data
The Ontario Ministry of Health and LongTerm Care provides information on therapeutic
abortions which occur in Ontario through the
IntelliHEALTH Ontario web-based system.
The current aggregated data report uses three
separate data sources to count therapeutic
abortions: OHIP paid claims, hospital discharges
and ambulatory care visits. These aggregated
data are available from 2001 onward by public
health unit of residence, age group and location
of the procedure.

The true number of congenital anomalies is
underestimated because there is no reporting of
the number of therapeutic abortions performed
due to prenatal screening for congenital
anomalies.
Because there are no unique linkable identifiers
kept in the database (to protect confidentiality),
it makes the process of matching records of the
same individual more difficult, especially when
other information is missing. This can result in
over-counting the number of cases.

There have been changes in the number of
health-care settings captured in the abortion data
over time. Prior to 1992, only abortions which
occurred in hospitals were captured. From 1992
to 2000, abortions in hospitals and designated
clinics were captured (although the location
of the abortion could not be differentiated).
Starting in April 2011, data from 2001 onward
includes abortions which occurred in hospitals,
designated clinics and private physicians’ offices
(PPOs).

Data are influenced by factors that are unrelated
to health status (e.g., availability and accessibility
of care, and administrative policies and
procedures). This may influence comparisons
between areas and over time, particularly for less
severe congenital anomalies.
The total number of live births given by
CCASS is different from that of the Office of
the Registrar General. This is likely due to the
inclusion of out-of-province births. Ontario
residents treated outside of the province are
excluded.

In addition, the pre-defined report available
through IntelliHEALTH starting in April 2011
provides an ‘adjusted’ number of abortions
conducted each year. This adjusted total does
not include additional abortions which occur
to an individual woman within 40 days of a
first abortion procedure. These subsequent
procedures are likely complications of the first
procedure and are removed from the adjusted
count of therapeutic abortions.

Canadian Community Health Survey
The Canadian Community Health Survey
(CCHS) is a survey conducted by Statistics
Canada, aimed at providing health information
at the provincial, regional and health unit levels.
The target population of the CCHS includes
household residents in all provinces and
territories, with the exclusion of populations on
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National Ambulatory Care Reporting
System Database

Indian Reserves, Canadian Forces Bases, those
living in institutions and some remote areas.
There is one randomly selected respondent
per household, with an over-sampling of
youths resulting in a second member of certain
households being interviewed. The CCHS sample
is primarily a selection of dwellings drawn
from the Labour Force Survey area sampling
frame. For the regional level survey, the sample
is supplemented with a random digit-dialling
sample in some health regions.

Hospital emergency departments report patient
visit information into the National Ambulatory
Care Reporting System (NACRS), which began
in July 2000. As a result of start-up issues, data
were not considered to be reliable until fiscal
2002/2003. Ambulatory visit data provide
only a crude measure of the condition being
quantified since a person may not seek care at
an emergency department, or may visit several
times for the same disease or injury event, or
may visit more than one hospital for the same
disease or injury event.

Data collection for the CCHS is done by either
computer assisted personal or telephone
interviewing for the area sample or telephone
interviewing for the random digit-dialing
sample.

Data are influenced by factors that are unrelated
to health status (e.g., availability and accessibility
of care, and administrative policies and
procedures). This may influence comparisons
between areas and over time.

The age group of repondents is typically 12 years
and older.
In-Patient Hospital Discharge Database

Canadian Census

A hospital separation may be due to death,
discharge home, or transfer to another facility.
Since a person may be hospitalized several
times for the same disease or injury event, or be
discharged from more than one hospital (when
transferred) for the same injury event or may
not seek care at a hospital, hospitalization data
provide only a crude measure of the condition
being quantified.

The Census is conducted every five years and
data are provided by Statistics Canada. The most
recent Census for which data are available was
conducted on May 16, 2006.
It is important to note that the Census
undercounts some groups, such as the homeless,
young adults and Aboriginal people on reserves.
In addition, some people are not counted while
others are counted more than once. These two
types of errors result in an overall undercount
of the total population. Adjustments for this
undercounting and for non-permanent residents
have increased the Canadian population by 1.6%
to 3.8%, depending on the census, province and
age group.

The most responsible diagnosis code gives the
primary reason for the hospital stay. A second set
of codes, external cause or ‘e-codes’ are used to
classify the environmental events, circumstances
and conditions that cause an injury, for example
motor vehicle traffic injury. While the e-codes are
the principal means for classifying injury deaths,
they are not used as a most responsible diagnosis
for hospitalizations, so they need to be examined
separately. Ontario residents treated outside of
the province are excluded.



methods
Unless otherwise stated, live births with a
birth weight of less than 500 grams have been
excluded from all analysis, as per the current
recommendations of the Association of Public
Health Epidemiologists in Ontario’s Core
Indicators project. In Canada, changes in
registration practices of live births and stillbirths
with a birth weight of less than 500 grams
have led to significant differences in perinatal
and infant mortality rates.1,2 This affects our
ability to compare rates over time and across
jurisdictions. The annual number of births with
a birth weight of less than 500 grams in Peel was
small.

There are a large number of risk factors associated with preterm birth, fetal growth restriction
and stillbirth identified in the literature, including socio-demographic, maternal, behavioural,
environmental, fetal and pregnancy-related
factors. A literature review was conducted to
identify risk factors related to these reproductive
health outcomes. This review was not exhaustive
because the main purpose was to identify the
risk factors that would be available for analysis.
In order to understand the complex relationships
between risk factors described in the literature
and to ensure the analysis completed was
comprehensive, concept maps were developed to
depict the relationships between the risk factors
for each of the outcomes of interest. A small
sub-group of Family Health members drafted
concept maps for risk factors for preterm birth,
small-for-gestational-age (SGA) and stillbirth
(see Appendix 1). The concept maps developed
are not considered final, as new research could
provide more insight into the relationships
depicted in the concept maps and may identify
new relationships.

The BORN dataset categorizes births into three
groups: live births, stillbirths and neonatal
deaths. The analysis presented in this report
includes only live births with a birth weight
of 500 grams or more. The BORN data do
not include stillbirths which are the result of
pregnancy terminations.
Where the number of records with missing or
unknown data was less than 5% of the total
number of records, they were removed from the
denominator for rate calculations.

Based on these concept maps a detailed data
analysis plan was developed. The outcomes of
interest were: stillbirth, preterm birth and SGA.
All analysis was completed for all births overall
and for singleton and multiple births separately.
Rates were examined by maternal age group,
gestational age and birth weight category.

For all outcomes, the rate for Peel was compared
to both Ontario (including Peel) and the nonPeel Greater Toronto Area (GTA) health units.
The GTA health units included were: Toronto,
York, Halton and Durham.
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Data regarding the country of birth of an infant’s
mother and father were available for analysis
from 2002 to 2006 for live births and for 2005
only for stillbirths. The maternal and paternal
country of birth data were recoded into seven
regional categories based on the place of birth
categorization used by Statistics Canada.87 The
categories included in this report were:

BORN dataset, the SGA and LGA categories were
predefined by BORN Ontario staff.
Maternal region of birth-specific weight
percentile curves were derived using the
lambda-mu-sigma (LMS) method.88 The LMS
method models the entire distribution taking
into account degree of skewness (L), median (M)
and dispersion (S). The L, M and S parameters
were estimated and then smoothed using the
penalized likelihood method. The L, M and S
curves are fitted as cubic spines by nonlinear
regression and the extent of smoothing is
expressed as smoothing parameters. The 3rd,
5th, 10th, 25th, 50th, 75th, 90th, 95th and 97th
percentiles were calculated from the smoothed
L, M, and S parameters. Quantile regression was
conducted to examine whether the percentiles of
birth weight at full-term (gestational age of 37 to
42 weeks) differed by maternal region of birth.

r $BOBEB
r 4PVUI"TJB
r &BTU"TJB JODMVEFTCPUI&BTUFSO"TJBBOE
Southeast Asia),
r $BSJCCFBO
r "GSJDB JODMVEFT8FTUFSO"GSJDB
Eastern Africa, Central Africa and Southern
Africa), and
r 0UIFS
Throughout this report mothers born in Canada
may be referred to as ‘non-immigrant mothers’,
whereas mothers born outside of Canada may
be referred to as ‘immigrant mothers’.

The 2007-2008 dataset from the Better
Outcomes Registry and Network (BORN) was
used to examine risk factors for preterm birth
and SGA. Risk factors for stillbirth could not be
examined due to the small number of stillbirths
which occurred during the two-year period.

Although data were available regarding the
country of birth of the infant’s father, the
maternal region of birth was used for analysis
throughout this report because the region of
birth of the mother and father were found to be
highly correlated. For example, 96% of infants
with a mother born in South Asia also have a
father who was born in South Asia.

The BORN dataset includes one record per
infant. Therefore, for analysis of variables related
to the mother (e.g., maternal age group and
smoking status during pregnancy) the data were
weighted using the pregnancy weight variable
provided to ensure the proportion of mothers
was correctly represented.

Live births were defined as being small-forgestational-age or large-for-gestational-age
(LGA) according to the percentile values of the
Canadian fetal growth standard.59 The definition
of SGA used was infants born at a birth weight
less than the sex-specific 10th percentile for their
gestational age. The LGA definition used was
infants born at a birth weight more than the sexspecific 90th percentile for their gestational age.
SGA and LGA can only be defined for singleton
births between 22 and 43 weeks of gestation, as
there is no agreed-upon growth standard for
comparison for multiple births or singletons
outside of this gestational age range. Within the



limitations
There are a number of limitations related to
the analysis within this report that must be
considered.
There are data quality concerns with both the
birth registration data and the BORN data which
may have an effect on the information presented.
Within the birth registration data, changes in
the source of gestational age data, incorrect
stillbirth counts for 1991 and 1992 and the
under-registration of live births are described in
the Data Sources chapter.
Through the analysis for this report, it was
learned that for a number of births in the
Ontario birth registration data the birth
weight data provide an incorrect impression
of measurement precision. The frequency
distribution of birth weight does not reflect a
natural distribution of a continuous variable but
rather the values cluster at particular values. It
appears that, for some infants, the exact number
of grams provided within the dataset is an
equivalent number of grams from the pounds
and ounces conversion table.
Another limitation is that there are risk factors
identified in the literature that are not included in
the data sources used and therefore not available
for analysis. For example, there is research
investigating the link between stress hormone
pathways and preterm birth risk which may have
an important impact on an individual mother’s
risk of having a preterm birth; however, none
of the population-based data sources available
for analysis include information regarding

this risk factor.89 Further research studies are
required to determine the extent to which these
unmeasured risk factors may be responsible for
the unexplained findings in this report.
Another specific example of an unmeasured risk
factor is that the ethnic origins of neither the
mother nor the father have been captured in the
data sources available. The country of birth of
the mother has been used as a proxy measure
for ethnicity in this report, although it is not
always an accurate estimate of ethnic origin. The
regions of birth examined are large and diverse
and include a number of distinct ethnic origins.
Therefore, the results presented in this report
represent a conservative estimate of the effect of
ethnicity on reproductive health outcomes.
There are a number of limitations related to the
small-for-gestational-age analysis presented
in this report. The first is that fetal growth
standards are unable to distinguish between
pathological growth restriction and infants
who are appropriately sized and have attained
their optimal fetal growth potential. Also, it is
important to note that the infant population
used to develop the Canadian fetal growth
standard excluded Ontario births due to data
quality concerns. Given the known differences in
ethnic origin between provinces, this may limit
the applicability of the standard to live births
in Ontario.11 Finally, there is no agreed-upon
standard which can be used to assess SGA among
multiple births.
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Figure A.1
Factors Related to Fetal Growth Restriction

Maternal Factors
Pre-pregnancy medical conditions
Hypertension
Diabetes
Thyroid conditions
Autoimmune disease
(e.g., Lupus)
Cardo-respiratory diseases
(incl. cyanotic heart disease)

Sociodemographic Factors
Maternal Age
Young maternal age (<20 yrs)
Advanced maternal age (35+ yrs)
Marital Status
Single
Immigrant Status
Country of birth
(maternal and paternal)

Obstetrical History
Previous stillbirth SBA or
preterm birth
Parity
Nulliprarity
High parity (3+)
Previous complicated
pregnancy/C-section
Maternal BMI
Low BMI
High BMI
Short Maternal Stature
HIV/AIDS
Maternal non-genital infections
Periodontal infections
Other infections

Environmental Factors
Mental health issues

Health Care Behaviour
Timing of prenatal health
care/ﬁrst visit

Maternal Beliefs & Behaviour
Smoking during pregnancy

Fetal Factors
Fetal sex
Congenital anomalies/
chromosomal abnormalities

Pregnancy-Related Factors
Pregnancy-related medical
conditions
Hypertension/pre-eclampsia
Gestational diabetes
Multiple births
Assisted reproductive therapy
Placental abruption/previa

Solid line – positive relationship
Dashed line – negative relationship
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Figure A.2
Factors Related to Preterm Birth

Maternal Factors

Sociodemographic Factors
Maternal Age
Young maternal age (<20 yrs)
Advanced maternal age (35+ yrs)
Marital Status
Single
Immigrant Status
Country of birth
(maternal and paternal)

Pre-pregnancy medical conditions
Hypertension
Diabetes
Thyroid conditions
Autoimmune disease
(e.g., Lupus)
Cardo-respiratory diseases
Obstetrical History
Previous stillbirth, SGA,
preterm birth, miscarriage
Parity
Nulliprarity
High parity (3+)
Previous complicated
pregnancy/C-section
Maternal BMI
Low BMI
High BMI
Short Maternal Stature
HIV/AIDS
Sexually transmitted infections
Maternal non-genital infections
Periodontal infections
(SARS, inﬂuenza)
Other infections

Environmental Factors
Pyschological factors
Depression
Anxiety

Health Care Behaviour
Timing of prenatal health
care/ﬁrst visit

Maternal Beliefs & Behaviour
Smoking during pregnancy

Fetal Factors
Fetal sex
Congenital anomalies
Fetal growth – IUGR
Fetal distress

Pregnancy-Related Factors
Pregnancy-related medical
conditions
Hypertension/pre-eclampsia
Gestational diabetes
Multiple births
Assisted reproductive therapy
infertility therapy
Placental abruption/previa

Solid line – positive relationship
Dashed line – negative relationship
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Figure A.3
Factors Related to Stillbirth

Maternal Factors
Pre-pregnancy medical conditions
Hypertension
Diabetes
Thyroid conditions
Autoimmune disease
(e.g., Lupus)
Cardiac diseases
Respiratory diseases/hypoxia
Sociodemographic Factors
Maternal Age
Young maternal age
Advanced maternal age
Immigrant Status
Country of birth
(maternal and paternal)

Obstetrical History
Previous preterm
Previous stillbirth
Parity
Nulliprarity
High parity
Previous complicated
pregnancy/C-section
Maternal prepregnancy weight
High BMI
Maternal Stature
HIV/AIDS
Sexually transmitted infections
Genitourinary tract infection
(Group B Strep)
Periodontal infections
Other infections

Environmental Factors
Pyschosocial factors

Health Care Behaviour
Timing of prenatal health
care/ﬁrst visit

Maternal Beliefs & Behaviour
Smoking during pregnancy

Fetal Factors
Fetal sex
Congenital anomalies
Fetal growth – IUGR

Solid line – positive relationship

Pregnancy-Related Factors
Pregnancy-related medical
conditions
Hypertension/pre-eclampsia
Gestational diabetes
Premature rupture of membranes
Gestational age (post dates)
Multiple births
Assisted reproductive therapy
Placental abruption/previa

Dashed line – negative relationship
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