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METHODOLOGY  
 
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 that 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 factor 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 map and may identify new relationships. 
 
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, birth weight category and maternal region of birth.  
 
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.3,4 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. 
 
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. 
 
For all outcomes, the rate for Peel was compared to both Ontario (including Peel) and the non-
Peel Greater Toronto Area (GTA) health units. The GTA health units included were: Toronto, 
York, Halton and Durham. 
 
Data regarding the country of birth of an infant’s mother and father was 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.6 The categories included in this report were: 
 Canada 
 South Asia 
 East Asia (includes both Eastern Asia and Southeast Asia) 
 Caribbean 
 Africa (includes Western Africa, Eastern Africa, Central Africa and Southern Africa) 
 Other. 
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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’. 
 
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 (data not shown). For example, 96% of 
infants with a mother born in South Asia also have a father who was born in South Asia. 
 
Live births were defined as being small-for-gestational-age or large-for-gestational-age (LGA) 
according to the percentile values of the Canadian fetal growth standard.7 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 sex-
specific 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.  
 
Maternal region of birth-specific weight percentile curves were derived using the lambda-mu-
sigma (LMS) method.8 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, and the L, M and S 
curves were fitted as cubic spines by nonlinear regression, and the extent of smoothing was 
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.  
 
Data for 2007 and 2008 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.This dataset 
included two full calendar years of data on hospital and most home births (January 1, 2007 to 
December 31, 2008). Births assigned to the Peel health unit by BORN (based on the mother’s 
postal code) were assumed to have been correctly identified as Peel births, although there 
could be some misclassification. 
 
The BORN dataset included 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 that the proportion of mothers 
was correctly represented. Data presented in this report included live births only, excluding 
stillbirths and neonatal deaths. 

 
Some data included in this report were 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 census tracts. 
Data zones do not cross municipal boundaries. BORN data were aggregated to data zones for 
mapping purposes by BORN Ontario. 
 
 
 


