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Executive Summary 
 

This report presents the results of a national survey conducted by the Maternal and 
Infant Health Section, Public Health Agency of Canada (PHAC) and the Demographic and 
Risk Indicators Working Group (DRIWG) of PHAC’s Canadian Congenital Anomalies 
Surveillance Network. The survey was undertaken to determine to what extent there were 
common data variables collected on congenital anomalies in provincial and territorial 
systems across Canada. The purpose was to explore alternatives to the current data sources 
and structure of the Canadian Congenital Anomalies Surveillance System (CCASS). 

The survey was developed concurrently with a list of 85 data variables (36 minimum 
variables, 49 recommended) established by the DRIWG to promote the use of common 
standards and methods for congenital anomalies surveillance and to provide a basis for 
development of program-specific data collection procedures in Canadian jurisdictions. The 
survey questionnaire was limited to 25 of the 85 data variables, as they were considered to be 
the most essential for surveillance and also taking into consideration the variables that are 
currently part of the CCASS database. Of these, 11 corresponded to the minimum variables 
and 14 to the recommended variables. The survey variables covered information on maternal 
age, ethnicity and socio-economic information, residence, place of delivery, prenatal 
screening and diagnostic testing, pregnancy length and outcome, length of ascertainment 
period, diagnostic codes, and infant variables (sex, gestational age, plurality and birth weight). 
The survey also collected information on the types of data sources for these variables.  

Programs that either collected data or were custodians of data sources containing 
information on congenital anomalies were identified as potential respondents. They included 
provincial/territorial government departments, perinatal programs, congenital anomaly 
surveillance programs, and clinical groups involved with prenatal diagnosis of congenital 
anomalies (e.g., maternal serum screening). Programs that had jurisdiction-wide coverage of 
the population and that collected data on all types of congenital anomalies were invited to 
complete the survey. Nineteen programs were sent a copy of the survey in 2006-2007. The 
survey results are based on the completed questionnaires of 16 responding programs. 

Overall, all provinces and territories in Canada have programs that either collect data 
or are custodians of data sources containing information on congenital anomalies. These 
programs generally fall into three broad categories: administrative databases; perinatal 
database programs; and fetal anomalies and congenital anomalies surveillance programs. The 
number of programs collecting congenital anomalies data on the minimum data variables 
included in this survey was quite high, whereas the number of programs collecting data on 
the recommended variables was much lower. Although the type of congenital anomalies 
information collected by each program was not necessarily uniform, the survey results 
suggest that there is a strong foundation across jurisdictions on which to develop an 
enhanced model for congenital anomalies surveillance in Canada.  

The new funding announced by the federal government in the spring of 2008 
provides the opportunity to enhance congenital anomalies surveillance in Canada. Under the 
congenital anomalies enhancement initiative, PHAC will collaborate with the provinces and 
territories and other stakeholders to enhance established surveillance systems and to support 
the development of new systems where there is currently none. This initiative also aims to 
maximize comparability across jurisdictions by promoting the use of common procedures 
for surveillance. Strengthened surveillance at the provincial and territorial level will result in 
improved national congenital anomalies surveillance.   
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Introduction 
 

This report contains information from a national survey that was conducted by the 
Maternal and Infant Health Section, Public Health Agency of Canada (PHAC) and the 
Demographic and Risk Indicators Working Group (DRIWG) of PHAC’s Canadian 
Congenital Anomalies Surveillance Network (CCASN) in 2006–2007. The survey was 
undertaken to determine to what extent there were common data variables collected on 
congenital anomalies in the various provincial and territorial systems across Canada. This 
work was carried out for the purpose of exploring alternatives to the current data sources 
and structure of the Canadian Congenital Anomalies Surveillance System (CCASS). 
 
 
Background 
 
Congenital Anomalies 

A congenital anomaly is a condition that results from an abnormality of structure, 
function or metabolism in one or more parts of the body and has the potential to seriously 
affect health, development or function.1,2 Although congenital anomalies, by definition, are 
present at birth, they may not be diagnosed until later in life. Major congenital anomalies are 
generally reported to affect an estimated three percent of all births.3 However, prevalence 
estimates of congenital anomalies vary depending on which anomalies are included and the 
method of ascertainment. In Canada in 2004, the prevalence at birth of congenital anomalies 
(including live born and stillborn babies with at least one congenital anomaly) was 4.8%.4 
 Congenital anomalies continue to be one of the leading causes of infant death in 
Canada.4 Nonetheless, the rate of infant death due to congenital anomalies has been 
decreasing.5,6 This trend has been well-described and is most likely the result of advances in 
prenatal diagnosis and termination of pregnancies in which fetal anomalies have been 
detected.6 Indeed, differences in rates of fetal and neonatal death due to congenital 
anomalies by birth weight, with increasing rates among those <500 grams and decreasing 
rates among those >500 grams, seem to support this conclusion.7  

The impact of prenatal diagnosis and pregnancy termination notwithstanding, trends 
in mortality due to congenital anomalies have also been influenced by advances in medical 
and surgical treatment. This has lead to a documented change in the natural history of some 
congenital anomalies. For instance, there have been increases in the life expectancy of 
individuals with congenital heart disease8 and Down Syndrome9 over the past several 
decades. Given that individuals with these types of congenital anomalies typically experience 
health problems throughout their life span as a result of their anomaly, it could be argued 
that congenital anomalies are the ‘first chronic disease’. The importance of monitoring 
trends such as these is underscored by recent evidence that congenital malformations, 
deformations and chromosomal abnormalities (diagnostic codes originating in Chapter XVII 
of the International Classification of Disease, 10th revision10 [ICD-10]) represent the 
conditions with the highest average cost per acute hospital stay in Canada.11 

Primary prevention efforts as well as changes in population-level risk factors and 
exposures are also contributing to a change in the epidemiology of some congenital 
anomalies. For instance, food fortification with folic acid has resulted in a significant 
decrease in the prevalence of neural tube defects in Canada.12 At a population level, maternal 
age, which is known to be an important risk factor for chromosomal-associated anomalies,13 
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has been increasing in Canada14 and other countries.15 This trend has likely affected the 
occurrence of pregnancies affected with anomalies such as Down Syndrome.13 However, 
because of the availability of prenatal diagnosis and termination of pregnancies in which fetal 
anomalies have been detected, the birth prevalence may be relatively unchanged, even while 
the overall frequency of Down Syndrome affected pregnancies (among live births, stillbirths 
and fetuses from terminated pregnancies) may be increasing.9 Figure 1, from Bittles and 
colleagues demonstrates this phenomenon for Down Syndrome in Western Australia where, 
between 1980 and 2004, the overall frequency of Down Syndrome during pregnancy 
(including fetuses from terminated pregnancies) more than doubled despite little change in 
the prevalence of live births and stillbirths with Down Syndrome.9  

 
 
Figure 1 Down syndrome live births, stillbirths, and fetuses from terminated pregnancies per 
1,000 births in Western Australia 1980-2004  
(Reproduced with permission from: Bittles, AH et al. Eur J Public Health 2006;17:221-225; doi:10.1093/eurpub/ckl103) 

 
 
 

Maternal obesity and pre-pregnancy (i.e., non-gestational) diabetes are both 
associated with an increased risk for congenital anomalies16–20 and the prevalence of these 
two risk factors is increasing in both the general population21,22 and among pregnant 
women.23–25 There is evidence suggesting that infants conceived by assisted human 
reproduction (AHR) are at a higher risk of having a congenital anomaly, compared with 
infants conceived spontaneously; however, the etiology is not well-understood.26 AHR is 
increasingly used in Canada to achieve pregnancy – the number of births (live births and 
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stillbirths) following a pregnancy achieved by AHR increased from at least 3,107 in 2003 to 
at least 3,210 in 2004,27,28 which represents approximately 0.9% of the total births in Canada 
for each of those years.29 In 2005, the number increased further to at least 3,554 births 
following AHR,30 representing approximately 1.0% of the total births in Canada.31 
 
Canadian Congenital Anomalies Surveillance Network  

In 2002, a formal network for congenital anomalies surveillance was established by 
Health Canada. The Canadian Congenital Anomalies Surveillance Network (CCASN) is a 
national framework to support interdisciplinary collaboration and networking, bringing 
together research, surveillance and clinical and public health practices, with the ultimate goal 
of enhancing the quality of surveillance data and expanding our understanding of the 
etiology and natural history of congenital anomalies. It currently functions under the 
auspices of the Canadian Perinatal Surveillance System (CPSS) in the Maternal and Infant 
Health Section of the Public Health Agency of Canada. 
 

Mission 
To support the development and maintenance of high quality population-based 
surveillance systems of congenital anomalies that will provide information to 
improve the health of Canadian children and their families. 

 
Goals and Objectives 
1. To enhance the range and quality of congenital anomalies surveillance activities 

in Canada; 
2. To develop and promote the use of minimum data sets and common definitions 

that will allow quality and consistency in surveillance activities in Canada; 
3. To be a resource for professional support, e.g. epidemiology, medical genetics 

and other disciplines, for new and developing surveillance activities; 
4. To facilitate collaborative congenital anomalies surveillance and research efforts 

among provinces and territories and with the international community; 
5. To facilitate the communication of information related to congenital anomalies 

for health professionals and the Canadian public;  
6. To foster educational opportunities in congenital anomalies surveillance and 

research. 
 

Structure 
The CCASN organizational structure consists of an Advisory Group and working 
groups that are task-specific.  

 
Canadian Congenital Anomalies Surveillance System (CCASS) 

In response to the thalidomide tragedy, the Canadian Congenital Anomalies 
Surveillance System (CCASS) was established by Health Canada in 1966. CCASS is a national 
surveillance database, which is managed by the Maternal and Infant Health Section in the 
Public Health Agency of Canada. 

At the present time, the primary source of data for CCASS is the Discharge Abstract 
Database (DAD) administered by the Canadian Institute for Health Information. In 
addition, data for Québec are obtained from the Système de maintenance et d’exploitation 
des données pour l’étude de la clientèle hospitalière (Med-Écho), and data for Alberta 
originate from the Alberta Congenital Anomalies Surveillance System and are submitted 
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directly to CCASS by Alberta Health/Vital Statistics.2  
Limitations of the CCASS data have been previously noted and largely relate to the 

system’s reliance on administrative hospital records. These general limitations include, but 
are not restricted to, the use of ICD codes, with no opportunity for verification in most 
cases; the failure to capture congenital anomalies diagnosed after birth during an out-patient 
health care visit; the restriction (in most jurisdictions) of data collection on non-live births to 
fetuses meeting the criteria for stillbirth (generally >500 grams, or >20 weeks gestation); the 
lack of complete information on pregnancy terminations for fetal anomalies, which is an 
essential component of congenital anomalies surveillance today; the lack of data on maternal 
prenatal exposures and risk factors; and a lag time in availability of the data.2 

In recent years, the list of limitations to the current national system has expanded. 
Previously, CCASS data were based on an ascertainment period for cases with congenital 
anomalies of one year after birth. Beginning in the fiscal year 2000-2001, new data access 
regulations made it impossible to ascertain such cases later than 28 days after birth.  
 
 
Purpose 
 

Recognizing the inability of the current national system to provide complete, 
accurate and timely information on congenital anomalies, the Maternal and Infant Health 
Section and CCASN’s Demographic and Risk Indicators Working Group (DRIWG) 
undertook a national survey in 2006–2007. The survey was conducted to determine the 
degree to which there were common data variables collected on congenital anomalies in the 
various provincial and territorial systems across Canada.  

This work was carried out for the purpose of exploring alternatives to the current 
data sources and structure of the Canadian Congenital Anomalies Surveillance System, such 
as an improved national congenital anomalies surveillance database assembled from 
anonymous data submitted directly by provincial and territorial systems.  

 
 
Methods 
 

The survey was developed concurrently with the ‘Recommended Data Variables for 
Congenital Anomalies Surveillance in Canadian Provinces & Territories’ (Appendix A). This 
list of data variables was established by the DRIWG to promote the use of common 
standards and methods for congenital anomalies surveillance programs in Canadian 
jurisdictions and to provide a basis for development of program-specific data collection 
procedures. It was developed after examination of existing recommendations for data 
collection from surveillance systems in Canada, the United States and Europe, and through 
review of the scientific literature. The resulting list contains 36 minimum variables (which are 
deemed necessary to meet provincial/territorial program objectives) and 49 recommended 
variables (which can enhance the capacity of the system). 
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In an effort to maximize response from the programs asked to participate, the survey 
(Appendix B) was restricted to questions corresponding to 14 of the minimum data 
variables and 11 of the recommended data variables (Table 1). The variables chosen for 
inclusion in the survey were those that were felt to be the most essential for surveillance and 
also took into consideration the variables that are currently part of the national CCASS 
database. The survey asked about availability of information on parental age, ethnicity and 
socio-economic information, residence, place of delivery, prenatal screening and diagnostic 
testing, pregnancy length and outcome, length of ascertainment period for identification of 
congenital anomalies, diagnostic codes for congenital anomalies and infant variables (infant 
sex, gestational age, plurality and birth weight). In addition, the survey asked for information 
on the types of data sources that were available for these variables.  

 
Table 1 List of minimum and recommended variables included in survey* 

 
* Table 1 presents variable name and variable number corresponding to 14 of 36 minimum variables and 11 of 
49 recommended variables from the ‘Recommended Data Variables for Congenital Anomalies Surveillance in 
Canadian Provinces & Territories’ (Appendix A).  
† SGC – Standard Geographic Code. 

 
Programs that either collected data or were custodians of data sources containing 

information on congenital anomalies were identified, which included provincial/territorial 
government departments, perinatal programs, congenital anomaly surveillance programs, and 
clinical groups involved with prenatal diagnosis of congenital anomalies (e.g., maternal serum 
screening). Effort was made to identify at least one program from each province and 
territory.  

Recommended variables Minimum variables

Immigrant from other country (mother) 
Mother’s ethnicity 
Father’s date of birth 
Father’s ethnicity 
Text description of birth defect 
Diagnostic tests and procedures 
performed 
Date of last menstrual period (LMP) 
Prenatal screening 
Mother’s education 
Mother’s occupation at conception 
Father’s occupation at conception    

Name
43 
44 
45 
46 
47 
54 
 

61 
72 
73 
76 
77 

 

3 
4 
5 
7 
9 
10 
15 
20 
21 
22 
27 
29 
30 
31 

 

Date of birth/termination 
Place of birth 
Hospital ID of birth 
Date of death 
Live/stillbirth or termination flag 
Sex 
Mother’s age or date of birth 
Mother’s postal code at delivery  
Mother’s SGC at delivery † 

Mother’s health region at delivery 
Diagnostic codes 
Birth weight (g) 
Gestational age (weeks) 
Plurality    

Name No. No. 
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Only programs that had jurisdiction-wide coverage of the population and that 
collected data on all types of congenital anomalies were invited to complete the survey. The 
exception was Ontario, for which five programs were sent a copy of the survey due to the 
size of the province and due to the close collaboration between the five programs under the 
auspices of the Ontario Perinatal Surveillance System.  

Nevertheless, several jurisdictions have other programs that were not included in the 
distribution of this survey, but which collect data on congenital anomalies. For example, the 
provincial Medical Genetics Program in Newfoundland and Labrador conducts province-
wide screening for neural tube defects and the Manitoba Maternal Serum Screening Program 
provides prenatal screening of pregnancies representing about 70% of the live births in 
Manitoba. Additional information on these and other programs can be found at: 
www.phac-aspc.gc.ca/ccasn-rcsac/dss/index-eng.php. 

Table 2 lists the 19 programs that were sent a copy of the survey in late 2006/early 
2007. The majority of programs responded to the original survey, and those that did not 
were subsequently contacted and reminded to complete the survey. Between October 2007 
and April 2008, a summary for each program was sent back to the individual who completed 
the survey to ensure the accuracy of the summarized information. The results contained in 
this report are based on the completed surveys of the 16 responding programs. 
 
 
Table 2 List of programs invited to complete the survey 

 
 
 
 

Nunavut Department of Health and Social ServicesNunavut 

Northwest Territories Department of Health and Social Services Northwest Territories 

Yukon Department of Health Yukon 

Health Status Registry 
British Columbia Perinatal Health Program

British Columbia 

Alberta Congenital Anomalies Surveillance SystemAlberta 

Saskatchewan HealthSaskatchewan 

Manitoba HealthManitoba 

Ontario Niday Database 
Ontario Maternal Screening Program 
Fetal Alert Network 
Midwifery Database 
Ontario Ministry of Health Promotion

Ontario 

ProgramProvince/Territory 

Ministère de la santé et des services sociauxQuebec 

New Brunswick Department of HealthNew Brunswick 

Nova Scotia Reproductive Care Program 
Fetal Anomaly Database 

Nova Scotia 

Prince Edward Island Reproductive Care ProgramPrince Edward Island 

Newfoundland and Labrador Provincial Perinatal Program Newfoundland and Labrador 
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Results 
 
Types of Programs in Canadian Provinces and Territories 

The types of programs that either collect data or are custodians of databases 
containing information on congenital anomalies generally fell into three broad categories, 
summarized below. Figure 2 presents the type of program(s) in each jurisdiction.  
 
Administrative Databases 

All jurisdictions, through various provincial and territorial ministries, have 
administrative databases that contain data on congenital anomalies. Among others, these 
databases typically include vital statistics (births, deaths, stillbirths), the Discharge Abstract 
Database (DAD) for hospital admissions, and physician claims data. In principle, these 
databases can be linked together within jurisdictions to create anonymized individual level 
information that could be used for congenital anomalies surveillance purposes, such as is 
routinely done in some jurisdictions as part of the National Diabetes Surveillance System.32 
However, it is unknown to what degree this type of analysis is routinely done or whether the 
capacity to undertake this type of record linkage currently exists in all jurisdictions. Hospital 
records originating from the birth admission and vital statistics could be used to identify 
cases with known congenital anomalies at the time of birth, and using the DAD and 
physicians claims, new diagnoses of congenital anomalies occurring after the birth could also 
be identified with potential for a long ascertainment period. The limitations of relying on 
these data sources for congenital anomalies surveillance are similar to those listed for the 
current Canadian Congenital Anomalies Surveillance System. 
 

 Perinatal Database Programs 
In addition to administrative data, several jurisdictions also have population-based 

perinatal databases through their perinatal programs. Currently, these databases exist in 
Newfoundland and Labrador, Prince Edward Island, Nova Scotia, Ontario (currently in 
development under the auspices of the Ontario Perinatal Surveillance System), Alberta (not 
included in this survey), British Columbia and Yukon (not included in this survey). Perinatal 
databases generally contain data on live births and stillbirths, including detailed information 
about the pregnancy, such as maternal demographic characteristics and clinical information 
from the pregnancy and birth. These databases include information on infants and fetuses 
with congenital anomalies that are diagnosed at or before the time of birth; however, there is 
no information on pregnancy losses before 20 weeks’ gestation or on pregnancies ending in 
elective termination. These databases vary in the length of follow-up of infants after birth – 
the majority would not ascertain cases with congenital anomalies if they were detected after 
the birth admission, or in some cases, beyond the neonatal period. Some of the programs 
have ascertainment of infant vital status up to one year after birth. 
 

 Fetal Anomaly Databases and Congenital Anomalies Surveillance Programs 
In addition to administrative databases and perinatal databases, four jurisdictions also 

have programs that specifically collect information on congenital anomalies. A unique 
feature of these four databases is the collection of information on pregnancies that are 
terminated as a result of a prenatal diagnosis of a congenital anomaly as well as information 
on spontaneous pregnancy losses that occur prior to 20 weeks due to a diagnosed congenital 
anomaly.  
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These four programs include two fetal anomaly databases (in Nova Scotia and 
Ontario) and two congenital anomalies surveillance programs (in Alberta and British 
Columbia). The fetal anomaly database programs were created for the purposes of 
coordinating prenatal care and follow-up for pregnant women undergoing prenatal diagnosis, 
as well as for conducting clinical research. Women whose developing baby receives a 
confirmed or suspected antenatal diagnosis of a congenital anomaly are ascertained by these 
programs and antenatal diagnostic information as well as information on pregnancy outcome 
(including verification of the anomaly after birth or termination of pregnancy) is collected. 
Although the fetal anomaly databases are not primarily used for surveillance activities, they 
are important potential data sources for congenital anomalies surveillance. The two 
congenital anomalies surveillance programs – the Alberta Congenital Anomalies Surveillance 
System and British Columbia’s Health Status Registry (HSR) – both conduct ongoing 
surveillance of congenital anomalies. Both programs have an ascertainment period of at least 
one-year (the HSR does not have an age limit for congenital anomalies).  
 
 
Figure 2 Types of programs collecting congenital anomalies data in Canada* 

 
* AD: administrative databases; PD: perinatal databases; FAD: fetal anomaly databases; CASP: congenital 
anomalies surveillance programs. 
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Availability of Minimum Data Variables  
Figure 3 presents the number of programs (out of 16 responding programs) with at 

least some type of information on each of the minimum data variables included in the 
survey. For certain data elements, more than one bar is shown in order to present different 
aspects of the data (e.g., date of death is represented by one bar for the number of programs 
with follow-up for infant vital status limited to the time of birth/birth admission, and a 
second bar to represent the number of programs with follow-up for infant vital status 
extending beyond the birth admission, from between 7 days to end of first year after birth). 

The number of programs with some information on these variables was high, 
particularly for date of birth, place of birth, hospital ID of birth, date of death (with follow-
up of infant vital status at time of birth/birth admission), live/stillbirth flag, mother’s date of 
birth, mother’s postal code, diagnostic codes, birth weight, infant sex and plurality, for which 
all or almost all of the responding programs had information.   
 
Figure 3 Availability of selected minimum data variables among the 16 responding 
programs* 

 
* Due to changes to privacy legislation, one of the responding programs has not been able to obtain pregnancy 
outcome information since 2003. Therefore, it does not currently have information for variables that pertain to 
the time of birth, such as date of birth, place of birth, live/stillbirth or termination, or any infant variables.  
† Follow-up for infant vital status at time of birth/birth admission. 
‡ Follow-up for infant vital status between 7 days to end of first year after birth. 
§ At delivery (note that one program only has this information at time of prenatal screening because they do 
not have pregnancy outcome information). SGC – Standard Geographic Code. 
# RCPCH – Royal College of Paediatrics and Child Health. 
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Figure 3 shows that the number of programs with at least some type of information 
for each of the minimum data variables in the survey was quite high. Nevertheless, since the 
type of information collected by each of the programs was not necessarily uniform, Figure 3 
presents the most optimistic level of availability. For example, although 9 of the 15 programs 
collecting pregnancy outcome information reported that they had information on 
terminations of pregnancy, there was a variety of data sources from which these programs 
obtained this information. In some cases, data were only available if the pregnancy 
termination occurred during a hospital admission and was coded in the DAD. In this 
instance, the information pertaining to the congenital anomaly would only be associated with 
the mother’s record and would only contain broad diagnostic codes indicating that the 
termination was due to a congenital anomaly. Another program had information on 
terminations of pregnancy (including those done in clinics), but was not able to distinguish 
between terminations done for an anomaly versus those done for other reasons. A further 
database did not distinguish between naturally occurring interruptions of pregnancy and 
elective interruptions of pregnancy. 

The survey did not specifically ask programs whether they had a variable for date of 
death – rather they were asked about collection of data for pregnancy outcome 
(live/stillbirth) and for the length of follow-up for live births. Of the 15 programs that were 
collecting information on pregnancy outcome, all had information that allowed reporting on 
live births and stillbirths, including reporting on infant deaths that occurred during the birth 
admission. About half (eight programs) had follow-up for live births between 7 days and 1 
year after birth, with only three of those programs having follow-up for vital status to the 
end of the first year after birth. 

While all of the programs had information on diagnosis of congenital anomalies, 
there were differences in the coding of these anomalies. The majority of the programs (13 of 
16 programs) use ICD-10 coding.10 This includes the program that does not currently have 
pregnancy outcome information, and therefore the codes are based on prenatal screening 
diagnoses. In addition to ICD-10 codes, two programs use Royal College of Paediatrics and 
Child Health codes,33 which are a more refined adaptation of ICD codes that are 
recommended in Canada for congenital anomaly surveillance.34 Of the three programs that 
do not use ICD-10, one uses a detailed list of database-specific codes that were developed by 
clinical experts in prenatal diagnosis. The other two programs use a drop-down list of 
anomalies – in one case, this is a list of nine conditions plus an optional ‘other’ field that can 
be used for text description.  

Finally, all of the 15 programs with pregnancy outcome information had information 
on completed weeks of gestation at birth; however, the method for determining gestational 
age varied across programs. Five programs had three gestational age estimates – one based 
on last menstrual period, one based on ultrasound and a third based on clinical examination 
of the infant at birth. Four programs did not know the method of determination used for 
their gestational age variable and the remaining programs were based on either one or two of 
the three methods listed above. 
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Availability of Recommended Data Variables 
Figure 4 presents the number of programs (out of 16 responding programs) with at 

least some type of information on each of the recommended data variables included in the 
survey. The number of programs with information on the recommended variables was much 
lower than for the minimum data variables, and ranged from a high of 10 out of 16 
programs for information on diagnostic tests and procedures and nine out of 16 for father’s 
age and date of last menstrual period, to only one out of 16 programs for information on 
immigrant status of mother. 
 
 
Figure 4 Availability of selected recommended data variables among the 16 responding 
programs 

 
 
 

Similar to the caveat for the availability of minimum data variables, Figure 4 
presents the most optimistic level of availability for the recommended data variables 
included in the survey. For instance, 10 programs reported that they collected data on 
diagnostic tests and procedures; however, only six of those programs actually collect 
information on test results for all subjects. The other four programs only have the data 
available if they are captured in the DAD during a hospital admission. Given that many of 
these tests would only be done during the context of an ambulatory visit, the latter programs 
would not uniformly have the information available for all subjects in their database.  
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The availability of information on parental ethnicity and socioeconomic variables is 
presently quite low in Canadian jurisdictions. Eight programs reported some type of 
information on maternal ethnicity and four programs reported some type of information on 
paternal ethnicity. An even lower number of programs specifically indicated that they had 
information on mother’s (five out of 16 programs) and father’s (three out of 16 programs) 
Aboriginal identification (First Nations, Inuit or Métis). Six programs reported having 
information on mother’s level of education; however, several noted that this information 
tended to be poorly documented in medical records. Only two programs reported having 
information available on maternal and paternal occupation. 
  
 
Conclusion 
 

The results of this survey demonstrate that all provinces and territories in Canada 
have programs that either collect data or are custodians of data sources containing 
information on congenital anomalies. The number of programs collecting data on the 
minimum data variables included in this survey is quite high, suggesting there is a strong 
foundation on which to develop an enhanced national model for congenital anomalies 
surveillance in Canada.  

Compared with the current national congenital anomalies surveillance database, 
where data are based on administrative hospital records only (with the exception of Alberta), 
an enhanced national database assembled from anonymous data submitted directly by 
provincial and territorial systems would offer many advantages in data quality and 
completeness. For instance, within jurisdictions, multiple sources of data can be used to 
identify cases, which is greatly improved over what can be achieved using one data source 
alone. The opportunity for case verification; ascertainment of cases for one year after birth 
or more; and ascertainment of terminations of pregnancies in which fetal anomalies have 
been detected are also possible at a jurisdiction-level. These thorough methods of congenital 
anomalies surveillance are already in-place in several jurisdictions and, with support, could be 
established in others.  

In order to realize this type of enhanced model for national congenital anomalies 
surveillance, ongoing work is warranted to ensure comparability of data across provinces and 
territories, as well as to standardize definitions and coding as much as possible. These efforts 
should take into consideration the approaches used by other projects such as the Public 
Population Project in Genomics, which aims to harmonize data collected in biobanks 
internationally,35 and the National Diabetes Surveillance System, which has worked to 
standardize case definitions, variable collection and data validation as they pertain to diabetes 
surveillance in Canada.32 Particular attention should also be given to improving the 
availability of information on recommended variables for congenital anomalies surveillance, 
such as parental ethnicity and socioeconomic variables, as this survey has shown that the 
number of provincial and territorial programs with such information currently in their 
databases is low. 

The ultimate importance of a public health surveillance system is demonstrated by 
the way in which the data collected are used to improve public health. An enhanced national 
congenital anomalies surveillance system would allow ongoing reporting and monitoring of 
congenital anomalies prevalence rates, geographic trends and trends over time using more 
complete, accurate and timely data. In addition, because congenital anomalies are rare 
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occurrences, pooling data from many jurisdictions allows for more powerful analyses and 
improved ability to detect trends and clusters. At a jurisdiction-level, in addition to 
traditional surveillance, congenital anomalies data can also be used for etiological research 
(e.g., studying environmental impacts and parental risk factors), examining health care 
services needs (e.g., short and long-term specialized health care services for individuals and 
families affected by congenital anomalies), and ultimately, for developing health policy.  
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After Word 
 

In the spring of 2008, the federal government announced new funding for an initiative to 
enhance congenital anomalies surveillance in Canada. A meeting between the Canadian 
Congenital Anomalies Surveillance Network, provincial and territorial representatives, 
and the Public Health Agency of Canada was held in Ottawa in November 2008 to 
initiate plans for the development of enhanced congenital anomalies surveillance in 
Canada. A report of this meeting can be found at: www.phac-aspc.gc.ca/ccasn-
rcsac/pdf/summary-resume_2008-eng.pdf. 
 
Under this initiative, the Public Health Agency of Canada will collaborate with the 
provinces and territories and other stakeholders to support provincial and territorial 
surveillance systems with respect to congenital anomalies. Resources will be used to enhance 
established surveillance systems (i.e., existing congenital anomalies surveillance systems or 
perinatal health systems) and to support the development of new systems where there are 
currently none.  
 
While working collaboratively to support the development and improvement of congenital 
anomalies surveillance at the provincial and territorial level, this initiative also aims to 
maximize comparability across jurisdictions by promoting the use of common procedures 
for surveillance such as consistent data variables and definitions, data collection methods, 
and conditions for surveillance.  
 
Strengthened surveillance at the provincial and territorial levels will result in improved 
national congenital anomalies surveillance. 
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Appendix A  
 
Recommended Data Variables for Congenital Anomalies Surveillance in Canadian 
Provinces & Territories  
 
To promote the development and enhancement of surveillance systems for congenital 
anomalies in Canadian provinces and territories, the Canadian Congenital Anomaly 
Surveillance Network (CCASN) specified three objectives: (1) to identify sources of 
ascertainment, and data available from these sources, in each jurisdiction;  (2) to determine 
the minimal data necessary for: (a) linkage between the sources and (b) provincial/territorial-
level surveillance; and, (3) to identify data additional to the minimal set that would enhance 
the value of the system in service planning and research.  
 
In relation to the second and third objectives, the Demographic and Risk Indicators 
Working Group of the CCASN reviewed existing practices and recommendations for data 
collection from surveillance systems in Canada, the United States and Europe, and relevant 
scientific literature identified from an environmental scan. Key issues included: 
• enabling linkage of multiple sources of ascertainment, as this has been shown to be 

crucially important in maximizing comparability of data over time within and between 
jurisdictions;  

• collection of information on the diagnosis and information relevant to the interpretation 
of the diagnosis (such as sex, birth weight, gestation, plurality and contact information 
for responsible party); and, 

• the ability to conduct surveillance by time, place and maternal characteristics.  
 
For each variable, the group considered both the importance of the variable and the 
feasibility of collecting the data. The resulting list of variables is organized into two 
categories: 
 
1. Minimum data variables deemed necessary to meet provincial/territorial program 

objectives (Table 1); and  
 
2. Recommended data variables which can enhance the capacity of the system (Table 2). 
 

1 
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Table 1. Minimum Data Variables for Congenital Anomalies Surveillance in Canadian 

Provinces and Territories 
 

No. Data Variable Name  Data Format Data Usage 

Personal Identification and Administrative Information 
  Infant/Fetus 
1 Personal (unique) health number (PHN) Char 9 or other Unique ID for linkage 
2 Birth registration number (BRN) Char 11 Unique ID in Vital Stat 
3 Date of birth/termination  mm/dd/yyyy Linkage and age calculation 
4 Place of birth Text Analysis and reporting 
5 Hospital ID of birth Char 12 Linkage and identification 
6 Death registration number (DRN) Char 11 Unique ID in Vital Stat 
7 Date of death  mm/dd/yyyy Linkage and survival analysis 
8 Place of death Text Analysis and reporting 
9 Live/stillbirth or termination flag Char 2 Linkage and analysis 
10 Sex  Char 1 Linkage and analysis 
11 Family name Char 50 Linkage and identification 
12 First name Char 40 Linkage and identification 
13 Middle name Char 50 Linkage and identification 
  Mother 
14 Personal health number (PHN) Char 9 or other Unique ID for linkage 
15 Date of birth mm/dd/yyyy Linkage and age calculation 
16 Family name Char 50 Linkage and identification 
17 Maiden name Char 50 Linkage and identification 
18 First name Char 40 Linkage and identification 
19 Middle name Char 50 Linkage and identification 
20 Residence postal code at delivery Char 7 Linkage and analysis 
21 Residence standard geographic code Char 7 Linkage and analysis 
22 Residence health region Char 2 Linkage and analysis 

Case Ascertainment and Reporting 
23 Source of report  Char 7 Analysis and reporting 
24 Name/code of reporting agency Text Analysis and reporting 
25 Single or multiple anomalies Char 1 Analysis and reporting 
26 Syndrome flag □ Yes   □ No Analysis and reporting 
27 Diagnostic code(s) (ICD-10-CA, ICD-9-CM) Char 7 Analysis and reporting 
28 ICD version indicator 09 vs. 10 Analysis and reporting 
29 Baby's birth weight (g) Numeric Analysis and reporting 
30 Gestational age (weeks) Numeric Analysis and reporting 
31 Plurality (singleton, twins, ...) Char 2 Analysis and reporting 
32 Date of reporting mm/dd/yyyy Analysis and reporting 

Contact Information 
33 Name of responsible party (physician...) text  
34 Mailing address of responsible party  text  
35 Tel and fax number of responsible party  Numeric  
36 Email address of responsible party text  

 
 

2 
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Table 2. Recommended Data Variables for Enhanced Congenital Anomalies Surveillance 

in Canadian Provinces and Territories 
 

No. Data Variable Name  Data Format Data Usage 

Personal Identification and Administrative Information 
37 Baby's name change flag Char 1 Linkage and identification 
38 Adopted name (AKN) Text Linkage and identification 
39 Mother's hospital chart ID Char 12 Linkage and identification 
40 Mother's mailing address at birth or termination Text Linkage and identification 
41 Mother's place/country of birth Text Analysis and reporting 
42 Marital status of mother Char 2 Analysis and reporting 
43 Immigrant from other country (mother) □ Yes   □ No Analysis and reporting 
44 Mother’s ethnicity Char 2 Linkage and analysis 
45 Father’s date of birth  mm/dd/yyyy Linkage and age calculation 
46 Father’s ethnicity  Char 2 Linkage and analysis 

Diagnostic Information 
  Infant/Fetus 
47 Text description of birth defect  Text Analysis and reporting 
48 Birth length (cm) Numeric Analysis and reporting 
49 Weight centile Numeric Analysis and reporting 
50 Head circumference (cm) Numeric Analysis and reporting 
51 Apgar score  Numeric Analysis and reporting 
52 Birth order  Numeric Analysis and reporting 
53 Cytogenetic analyses performed  □ Yes   □ No Analysis and reporting 
54 Diagnostic tests and procedures performed  □ Yes   □ No Analysis and reporting 
55 Autopsy performed  □ Yes   □ No Analysis and reporting 
56 Date of diagnosis or test(s) mm/dd/yyyy Analysis and reporting 
  Mother 
57 Medical record number(s)  Char 12 Linkage and identification 
58 Receiving prenatal care flag □ Yes   □ No Analysis and reporting 
59 Participate prenatal class flag □ Yes   □ No Analysis and reporting 
60 Number of prenatal visits Numeric Analysis and reporting 
61 Date of last menstrual period (LMP) mm/dd/yyyy Analysis and age calculation 
62 Number of ultrasounds:  □ 1st trimester □ 0  □ 1-2  □ 3-4  □ 5+ 
                                          □ 2nd trimester □ 0  □ 1-2  □ 3-4  □ 5+ 
63 Mother's pre-pregnancy weight (kg) Numeric Analysis and reporting 
64 Mother's height (cm) Numeric Analysis and reporting 
65 Number of pregnancies (including current pregnancy) Numeric Analysis and reporting 
66 Parity Numeric Analysis and reporting 
67 Number of pregnancy loses in  □ Stillbirth Numeric Analysis and reporting 
                                                    □ Spontaneous abortion Numeric Analysis and reporting 
                                                    □ Induced abortion Numeric Analysis and reporting 
68 Maternal conditions:  □ Chronic hypertension □ Yes   □ No Analysis and reporting 
                                     □ Pre-pregnancy diabetes □ Yes   □ No  
                                     □ Maternal obesity □ Yes   □ No  
                                     □ Pre-pregnancy heart disease □ Yes   □ No  
                                     □ Pre-pregnancy renal disease □ Yes   □ No  
                                     □ Blood-borne pathogens □ HIV/AIDS  □ HBV  □ HCV  □ Other 
                                     □ Other (specify) Text  

3 
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4 

No. Data Variable Name  Data Format Data Usage 

69 Pregnancy complications: □ Pre-eclampsia □ Yes   □ No Analysis and reporting 
                                    □ Pregnancy-induced hypertension □ Yes   □ No  
                                    □ Gestational diabetes □ Yes   □ No  
                                    □ Prenatal bleeding □ Yes   □ No  
                                    □ Premature rupture of membranes □ Yes   □ No  
                                    □ Pregnancy infections □ Syphilis  □ Rubella  □ TB  □ Other 
                                    □ Other (specify) Text  
70 Mode of delivery (vaginal vs. cesarean) □ Vag.   □ CD Analysis and reporting 
71 Complications of delivery: □ Prolonged labour Text Analysis and reporting 
                                              □ Shoulder dystocia □ Yes   □ No  
                                              □ Forceps delivery □ Yes   □ No  
                                              □ Birth asphyxia □ Yes   □ No  
                                              □ Other (specify) Text  
72 Prenatal screening: □ Down syndrome □ Yes   □ No Analysis and reporting 
                                  □ Neural tube defects (NTDs) □ Yes   □ No  
                                  □ Congenital metabolic disorders □ Yes   □ No  
                                  □ Other defects (specify) Text  
                                  □ Other screening (specify) Text  

Parental Social Class and Socio-economic Information 
73 Mother’s education: □  Highest university degree Text Analysis and reporting 
                                    □  Highest college degree Text  
                                    □  Trade certificate or diploma □ Yes   □ No  
                                    □  Completed high school □ Yes   □ No  
                                    □  Less than grade 12  □ Yes   □ No  
74 Mother on social-family welfare flag □ Yes   □ No Analysis and reporting 
75 Mother on health care subsidy flag □ Yes   □ No Analysis and reporting 
76 Mother's occupation at conception Text Analysis and reporting 
77 Father's occupation at conception Text Analysis and reporting 

Parental Risk or Protective Factors 
78 Maternal alcohol use prior/during pregnancy □ Yes   □ No Analysis and reporting 
79 Prescription drug use during pregnancy □ Yes   □ No Analysis and reporting 
80 Non-prescription drug use prior/during pregnancy □ Yes   □ No Analysis and reporting 
81 Maternal smoking prior/during pregnancy □ Yes   □ No Analysis and reporting 
82 Other maternal exposure: □ Environmental hazards □ Yes   □ No Analysis and reporting 
                                            □  Occupational hazards □ Yes   □ No Analysis and reporting 
                                            □  Radiations □ Yes   □ No Analysis and reporting 
                                            □  Medications □ Yes   □ No Analysis and reporting 
                                            □ Other (specify) Text Analysis and reporting 
83 Family history of malformations □ Yes   □ No Analysis and reporting 
84 Family history of genetic diseases □ Yes   □ No Analysis and reporting 
85 Use of folic acid at conception □ Yes   □ No Analysis and reporting 

Notes:  
1. Coding for missing values should be added to all variables; code "9" for character variables and "." for numeric variables. 
2. Personal Health Number, Inpatient Chart Number and other medical record numbers may vary by province/territory, thus data from each 

jurisdiction may need to be analyzed separately. 
3. Data on use of alcohol, drug, and smoking are self-reported and may be under-reported; some variables are collected for administrative 

purposes. Caution in interpretation should always be exercised. 
4. Coding standards should be developed for all variables. Statistics Canada's data classification and coding may be used as a reference. 
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Appendix B
Survey of Variables and Data Available for Congenital Anomalies Surveillance

Province/Territory:

Name of surveillance system:

Variable Comments

1.  Date of delivery □ day and month and year ____ ____ ____ ____ ____ ____

   □ Yes □ No □ other (specify): ____ ____ ____ ____ ____ ____

□ Yes □ No

2.  Mother's place of residence at 
delivery □ name of Province/Territory ____ ____ ____ ____ ____ ____

□ Yes □ No □ health region ____ ____ ____ ____ ____ ____

□ Standardised Geographic Classification (Stats Can) ____ ____ ____ ____ ____ ____

□ Yes □ No □ postal code ____ ____ ____ ____ ____ ____

□ other (specify): ____ ____ ____ ____ ____ ____

3. Mother's age or date of birth □ years of age at delivery ____ ____ ____ ____ ____ ____

□ Yes □ No □ years of age at estimated date of delivery ____ ____ ____ ____ ____ ____

□ year of birth ____ ____ ____ ____ ____ ____

□ Yes □ No □ date of birth ____ ____ ____ ____ ____ ____

4. Father's age or date of birth □ years of age at delivery ____ ____ ____ ____ ____ ____

□ Yes □ No □ year of birth ____ ____ ____ ____ ____ ____

□ date of birth ____ ____ ____ ____ ____ ____

□ Yes □ No

paper

electronic

paper

electronic

paper

electronic

Format Source of data

electronic

paper

Version
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Variable Comments

5.  Ethnicity background □ mother

□ Yes □ No □ ethnicity   ____ ____ ____ ____ ____ ____

□ country of birth ____ ____ ____ ____ ____ ____

□ Yes □ No □ aboriginal (First Nations, Inuit, Métis) ____ ____ ____ ____ ____ ____

□ father

□ ethnicity    ____ ____ ____ ____ ____ ____

□ country of birth ____ ____ ____ ____ ____ ____

□ aboriginal (First Nations, Inuit, Métis) ____ ____ ____ ____ ____ ____

□ other (specify): ____ ____ ____ ____ ____ ____

6.  Parental socio-economic status □ mother

□ Yes □ No □ education   ____ ____ ____ ____ ____ ____

□ occupation ____ ____ ____ ____ ____ ____

□ Yes □ No □ father

□ education   ____ ____ ____ ____ ____ ____

□ occupation ____ ____ ____ ____ ____ ____

□ other (specify): ____ ____ ____ ____ ____ ____

7.  Prenatal investigations □ amnioscentesis   ____ ____ ____ ____ ____ ____

□ Yes □ No □ ultrasound ____ ____ ____ ____ ____ ____

□ maternal serum screening ____ ____ ____ ____ ____ ____

□ Yes □ No □ other (specify): ____ ____ ____ ____ ____ ____

8.  Place of delivery information □ hospital of delivery ____ ____ ____ ____ ____ ____

□ Yes □ No □ other (specify): ____ ____ ____ ____ ____ ____

□ Yes □ No

Version Format Source of data

paper

electronic

paper

paper

electronic

electronic

paper

electronic
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Variable Comments

9. Pregnancy outcome □ live birth

□ Yes □ No length of follow up:

□ at birth ____ ____ ____ ____ ____ ____

□ Yes □ No □ 7 days  ____ ____ ____ ____ ____ ____

□ 28 days   ____ ____ ____ ____ ____ ____

□ 1 year   ____ ____ ____ ____ ____ ____

□ 1 year and greater ____ ____ ____ ____ ____ ____

□ dead fetus

□  less than 20 weeks   ____ ____ ____ ____ ____ ____

□  20 weeks or greater ____ ____ ____ ____ ____ ____

□ spontaneous/miscarriage ____ ____ ____ ____ ____ ____

□ Yes □ No □ induced/surgical termination ____ ____ ____ ____ ____ ____

□ other (specify): ____ ____ ____ ____ ____ ____

□ Yes □ No

11. Plurality □ singleton ____ ____ ____ ____ ____ ____

□ Yes □ No □ multiple ____ ____ ____ ____ ____ ____

□ other (specify): ____ ____ ____ ____ ____ ____

□ Yes □ No

12. Sex □ female ____ ____ ____ ____ ____ ____

□ Yes □ No □ male ____ ____ ____ ____ ____ ____

□ indeterminate ____ ____ ____ ____ ____ ____

□ Yes □ No □ unknown ____ ____ ____ ____ ____ ____

□ other (specify): ____ ____ ____ ____ ____ ____

10. Interruption (termination) of 
pregnancy

paper

electronic

paper

electronic

Version Format Source of data

paper

electronic

paper

electronic
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Variable Comments

13. Birth weight □ grams ____ ____ ____ ____ ____ ____

□ Yes □ No □ other (specify): ____ ____ ____ ____ ____ ____

□ Yes □ No

14. Gestational age (best estimate) □ completed weeks

□ Yes □ No □ dates (last menstrual period/LMP) ____ ____ ____ ____ ____ ____

□ ultrasound  ____ ____ ____ ____ ____ ____

□ Yes □ No □ clinical examination ____ ____ ____ ____ ____ ____

15. Diagnosis of congenital 
anomaly □ ICD-9                               

□ Yes □ No last year used: ____ ____ ____ ____ ____ ____

□ ICD-10                            

□ Yes □ No first year used: ____ ____ ____ ____ ____ ____

□ RCPCH (former BPA) ____ ____ ____ ____ ____ ____

□ text description ____ ____ ____ ____ ____ ____

□ other (specify) ____ ____ ____ ____ ____ ____

Version Format Source of data

electronic

paper

electronic

paper

electronic

paper
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Appendix C  
Members of the Demographic and Risk Indicators Working Group (DRIWG) 
 
 
Chair:  
Julian Little, Department of Epidemiology and Community Medicine, University of Ottawa 
 
  
Members: 
Laura Arbour, Department of Medical Genetics, University of British Columbia 
Nancy Bott, Alberta Perinatal Health Program 
Jane Evans, Department of Biochemistry and Medical Genetics, University of Manitoba 
Tianhua Huang, Genetics Program, North York General Hospital 
Amy Metcalfe, Department of Community Health Sciences, University of Calgary 
Sarah Nikkel, Department of Genetics, Children’s Hospital of Eastern Ontario 
Cathie Royle, Newfoundland and Labrador Department of Health and Community Services 
Barbara Sibbald, Alberta Congenital Anomalies Surveillance System 
Margot Van Allen, Provincial Medical Genetics Program, BC Children’s and Women’s Hospital 
Fu-Lin Wang (former Co-chair), Alberta Health and Wellness 
 
 
Public Health Agency of Canada (PHAC) staff: 
Deshayne Fell, Maternal and Infant Health Section 
Juan Andrés León, Maternal and Infant Health Section 
Jocelyn Rouleau, Maternal and Infant Health Section 
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