
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 

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 

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.

The rate of NTDs declined with 
the use of folic acid supplements and 

food fortification

chapter 2
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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 low-
income 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.

Figure 2.1
Rate of Neural Tube Defects,
Peel, 1990–2007

Year
19

90

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

† 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

 Number - took Per cent 95% 
 folic acid  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% 
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Early Pregnancy

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). 

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 

miscarriage with the available data sources. 

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 

A miscarriage is a fetal loss prior to 20 
weeks of gestation and a birth weight 
less than 500 grams.

The age-specific pregnancy rate is the 
number of pregnancies in a particular 
age group (sum of live births, stillbirths 
and therapeutic abortions) per 1,000 
women in that same age group. The 
pregnancy rate does not account for 
miscarriages.

Figure 2.2
Age-Specific Pregnancy Rate,
Peel, 1986, 1996, 2005

Age Group (years)

15 - 19 20 - 24 25 - 29 30 - 34 35 - 39 40 - 44 45 - 49

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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2005 26.7 86.5 150.2 148.5 70.7 16.3 1.2
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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

Multiple births are a common outcome 
of assisted human reproduction

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

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.

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. 

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.

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. 

Intrauterine insemination (IUI) refers to 
the insertion of sperm into the uterus 
using a small catheter. This can be 
performed with or without administering 
gonadotropin injections to the woman 
to stimulate maturation of multiple eggs. 

Standard in vitro fertilization (IVF) 
involves fertilization of eggs with sperm 
through spontaneous interaction, culture 
of the embryos for two to five days and 
transfer of one or more embryos into 
the uterus. Additional embryos may be 
cryopreserved for possible transfer to 
the uterus at a future date. 

Intracytoplasmic sperm injection (ICSI) is 
the injection of a single sperm directly 
into the egg (oocyte).10

The age-specific therapeutic abortion 
rate is the number of induced abortions 
experienced by women in a given age 
group per 1,000 female population in 
that same age group. 
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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.

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 

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.

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

 

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

  Age-specific therapeutic abortion rate per 1,000 females

Year 15 to 19  20 to 24  25 to 29  30 to 34  35 to 39  40 to 44  45 to 49 
 years years years years years years 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

Beginning in 2010, Peel Public Health 
Nurses (PHNs) who work with pregnant 
women and mothers implemented a 
new protocol for assessing smoking 
behaviour. For women who are smokers, 
nurses review the benefits of quitting, 
provide information about community 
resources and arrange referrals to 
smoking cessation services as required.
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5% of Peel mothers smoked during pregnancy

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 

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 

Table 2.3
Smoking Status during Pregnancy,
Peel, Non-Peel GTA, Ontario, 2007–2008

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

  Peel  Non-Peel GTA Ontario

 Number  Rate per 100 Rate per 100 Rate per 100
  live births live births live births

Smoker* 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

   Before & after 20 weeks 1,086 3.3 3.8 8.9

Non-smoker 28,052 86.3 83.7 79.6

Unknown or missing 2,883 8.8 10.9 9.3

Total 32,495   
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Map 2.1
Rate of Smoking during Pregnancy by Data Zone,
Peel, 2008
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Source: BORN-Niday 2008, BORN Ontario
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Peel rate:
5.3 smokers per 100 live births
(95% CI 4.9 – 5.7)
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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

Table 2.4
Rate of Smoking during Pregnancy by Data Zone,
Peel, 2008

 

Source: BORN-Niday 2008, BORN Ontario

 Number Total number Rate per 100 Lower 95% CI Upper 95% CI
 of Smokers of live births live births

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
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Illicit Drug Use During Pregnancy

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.

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 

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

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 

Table 2.5
Smoking Status during Pregnancy by Maternal Age Group,
Peel, Non-Peel GTA, Ontario, 2007–2008

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

 Peel Non-Peel GTA Ontario

Maternal Age Number Rate per 100 Rate per 100 Rate per 100
Group of Smokers live births live births 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

Fetal Alcohol Spectrum Disorder (FASD) 
is a term that describes the range of 
disabilities that may affect an infant if 
the infant’s birth mother drank alcohol 
during pregnancy. The impact of alcohol 
on the unborn child can range in severity 
and is dependant on factors such as how 
much, how often and when the mother 
drank alcohol, the nutritional status 
and the genetic makeup of the mother 
and other social and environmental 
factors.15,16
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pregnancy has been established. Women who are 
pregnant or may become pregnant should abstain 
from alcohol consumption. 

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 

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-for-
gestational-age infants and short- and long-term 
obesity for the infant and mother.21 

Table 2.6
Health Canada Recommendations for Weight Gain during Pregnancy

† 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

 Recommended weight gain

Pre-pregnancy BMI  Mean weight gain in the 2nd  Total weight gain during 
Category and 3rd trimester (kg/week) pregnancy (kg)

BMI < 18.5 0.5 12.5 –18
Underweight 

BMI 18.5 – 24.9 0.4 11.5 –16
Normal weight 

BMI 25.0 – 29.9 0.3 7 – 11.5
Overweight 

BMI ≥ 30† 0.2 5 – 9
Obese 
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More than half of Canadian women 
with a normal BMI gained too much 

weight during 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 

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. 

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 

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.

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

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 

Table 2.7
Received Prenatal Care in First Trimester,
Peel, 2007-2008

Source: BORN-Niday 2007-2008, BORN Ontario

  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
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parenting and providing information needed for 
decision-making during labour and delivery.

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 

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).

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.

Table 2.8
Prenatal Education Class Attendance,
Peel, Non-Peel GTA, Ontario, 2007–2008

Source: BORN-Niday 2007–2008, BORN Ontario

  Peel  Non-Peel GTA Ontario

 Number  Rate per 100 Rate per 100 Rate per 100
  live births live births 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   

Peel Public Health offers a variety of 
ways to access prenatal education. 
Each prenatal program is designed to 
meet the learning needs of a diverse 
population. These programs include: 
group prenatal classes offered during 
the day, evening and weekends and an 
online option. All prenatal programs are 
free of charge.

Learn more at PregnantInPeel.ca.

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

Source: BORN-Niday 2007–2008, BORN Ontario

  Peel  Non-Peel GTA Ontario

 Number  Rate per 100 Rate per 100 Rate per 100
  live births live births live births

First-time mothers 4,302 30.8 30.8 31.6

Repeat mothers 875 4.8 5.5 6.5

   


