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The 2006 Canadian Birth-Census Cohort

by Tracey Bushnik, Seungmi Yang, Michael S. Kramer, Jay S. Kaufman,
Amanda J. Sheppard and Russell Wilkins

Abstract

Background: Evidence on socioeconomic and ethnocultural disparities in perinatal health in Canada tends to be limited to analyses by neighbourhood or
for selected provinces. In 2010, the Canadian Institutes of Health Research awarded funding for a project on perinatal outcomes. This article describes the
resulting 2006 Canadian Birth-Census Cohort Database.

Data and methods: From the Canadian Live Birth, Infant Death and Stillbirth Database, 687,340 records of children born in Canada from May 16, 2004
through May 15, 2006 to mothers whose usual place of residence was Canada were selected as in-scope births. Deterministic rules were applied to link
each person on the birth record—child, mother, father—to 2006 Census data.The cohort was restricted to records linked to a long-form questionnaire (n =
135,426), and a cohort weight was developed. Cohort rates (unweighted and weighted) for five birth outcomes—preterm birth, small-for-gestational age, large-
for-gestational age, stillbirth, and infant mortality—were compared with rates for all in-scope births across birth characteristics. Cohort rates for these birth
outcomes were examined across selected census characteristics.

Results: Linkage rates were 91% for births surviving to age 1, 76% for stillbirths, and 80% for infant deaths matched to a birth registration. The cohort
estimates were similar to those for all in-scope births, particularly after the cohort weight was applied. The cohort data produced plausible estimates of

selected birth outcomes across maternal ethnocultural categories and levels of education.
Interpretation: The 2006 Canadian Birth-Census Cohort data can help inform perinatal surveillance and research in Canada.
Keywords: Birth outcomes, ethnocultural, infant mortality, record linkage, socioeconomic, stillbirths

educing health disparities is an ongoing population
ealth goal in Canada and other countries.! A step toward
achieving this goal is to exploit existing data on the nature
and extent of variations in health across socioeconomic and
ethnocultural groups. Evidence on disparities in perinatal
health in Canada has generally been limited to analyses by
neighbourhood characteristics,? or for selected provinces,*?
owing to a lack of socioeconomic and ethnocultural information
in most routinely collected perinatal data.

Perinatal health is monitored and documented by the Canadian
Perinatal Surveillance System, led by the Public Health Agency
of Canada in collaboration with Statistics Canada. As in previous
years, the System’s 2013 report® presented data from existing
databases, including vital statistics, for live births, stillbirths,
and infant deaths. However, these national databases contain
little socioeconomic or ethnocultural information.

In 2010, the Canadian Institutes of Health Research funded
a project on socioeconomic position, ethnocultural background,
and perinatal outcomes. The aim was to link the databases used
for perinatal surveillance to long-form census data for 1996 and
2006, thereby creating birth-census cohorts.

Approval for this linkage was granted by Statistics Canada’s
Policy Committee (now known as the Executive Management
Board) in 2012. The project received ecthics approval from the
Pediatric Research Ethics Board of the McGill University Health
Centre Research Institute, and was supported by the Public

Health Agency of Canada, the Canadian Perinatal Surveillance
System, and Health Canada.

This article is an overview of the creation, content, and
quality of the 2006 Canadian Birth-Census Cohort Database.
Similar information about the 1996 Canadian Birth-Census
Cohort Database is available in its userguide.”

Methods

Overview

Births that met the inclusion criteria (within the study period,;
to women resident in Canada) were selected from a database of
previously linked live birth, infant death and stillbirth records.
Those records were matched to 2006 Census records from both
short- and long-form questionnaires and then restricted to those
from long-form questionnaires to create the 2006 Canadian Birth-
Census Cohort Database. The match to a// census records was
performed to reduce the possibility of false positive matches to
a long-form record, as birth records best matched to a short-form
census record were flagged as ineligible for inclusion in the cohort.
It also allowed evaluation of the linkage rate of births to census
data across various birth characteristics. To ensure respondent
privacy, Statistics Canada employees involved in the process
accessed only the identifying information required for linkage, not
health-related information. When linkage was completed, identi-
fying information was removed from the final analytical file.
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Data sources

Vital statistics

Provincial and territorial vital statis-
tics registrars collect information on
live births, stillbirths and deaths in
their respective jurisdictions. In col-
laboration with the registrars, Statistics
Canada compiles this information into
three national databases, which have
been combined to create the Canadian
Live Birth, Infant Death and Stillbirth
Database. That database is a census of
all live births and stillbirths, in which
live births have been matched to the
Canadian Mortality Data Base to identify
infants who died during their first year
(0 to 364 days). The database identifies
four types of events: live births for which
a death record within the first year was
not found (births surviving to age 1);
stillbirths; deaths during the first year
for which a birth registration was found
(infant deaths matched to a birth regis-
tration); and deaths during the first year
for which a birth registration was not
found (infant deaths not matched to a
birth registration). The database contains
information such as birth weight and ges-
tational age; maternal and paternal age at
child’s birth; and information about the
death such as cause.

From the 1985 to 2008 Canadian
Live Birth, Infant Death and Stillbirth
Database, 687,340 records of children
born in Canada from May 16, 2004
through May 15, 2006 (one day before
census day) to mothers whose usual place
of residence was Canada were selected.
These were the in-scope births. The
two-year period before census day was
chosen to generate adequate sample size,
while limiting the time elapsed between
the birth date and census day. The latter
is important for the analysis of associ-
ations between perinatal outcomes at the
time of birth and time-varying charac-
teristics captured on the census such as
maternal education.

2006 Census of Population

Using short- or long-form (20% sample)
questionnaires, the 2006 Census of
Population collected information on
individuals living in all households

that were enumerated. The short-form
questionnaire collected each person’s
name, address and postal code, date of
birth, sex, marital status, mother tongue,
and relationship to “Person 17 (head of
household). The long-form questionnaire
collected the short-form information,
plus data on characteristics such as ethni-
city, Aboriginal identity, education, and
income.®

Only people enumerated by the
census could be linked to corresponding
birth records. Reasons for not being
enumerated included emigration, death,
and census undercoverage. Net under-
coverage of the 2006 Census was 2.7%
for the population younger than age 5
(an estimated 47,213 children), 2% to
6% for women aged 20 to 44 (under-
coverage was greater for women without
a partner), and 10.6% for people living in
Indian reserves and settlements that par-
ticipated in the census.’

A total 0f 30,537,738 individuals were
in the 2006 Census data to which the
births were initially linked.

Linkage variables

Five key linkage variables were available
in the Canadian Live Birth, Infant Death
and Stillbirth Database: child’s date of
birth (DOB), child’s sex, mother’s DOB,
father’s DOB, and postal code of moth-
er’s residence at the time of the child’s
birth. Names were used only in con-
junction with one or more of the above
linkage variables. The child’s DOB was
complete for all records; sex of the child,
postal code and mother’s DOB were
complete for almost all records (99%).
The father’s information was less com-
plete: year of birth was complete for 95%
of births surviving to age 1; 73% for still-
births; and 87% for infant deaths matched
to a birth registration. The child’s DOB
and sex could not be used as linkage
variables for stillbirths or for infant
deaths that occurred before census day,
as those children would not have been
enumerated in the census household. Nor
was parental DOB or postal code at birth
available as linkage variables for infant
deaths not matched to a birth registration,
because of the lack of birth registration
data for those events.

Linkage process

Based onaseries of linkage rules (referred
to as waves) that were ordered hierarch-
ically from most to least discriminatory,
each person on the birth record—child,
mother, father—was linked determinis-
tically (by exact matches) to the census
data. The strongest waves included
perfect matches between records for at
least two DOBs, the full postal code and
child sex, and accounted for 71% of the
total number of matches. Waves of lesser
strength used names and allowed for links
among fewer linkage variables. This
was important because up to two years
had passed between the day of birth and
census day, and the family composition
and place of residence listed on the birth
record could have changed. The linkage
strategy did not allow for individuals
on the same birth record to be linked to
multiple census households. When this
occurred (rarely), the link based on the
greater number and/or better quality of
linkage variables was retained, and the
other links were discarded.

Most waves involved a two-step
match process. The initial match was
as described above. The second match
dealt with instances where not everyone
from the birth record was found within
a given census household during the
initial match. The second step aimed to
find, within such census households, the
person or persons from the birth record
who initially had not been matched. Not
finding these other persons could reflect
a situation such as a lone-parent family,
but it could also have resulted from data
error. Thus, the second match included
permutations of the linkage variables
such as month/day inversions.

Quality control

Lower linkage rates were achieved for
stillbirths and infant deaths, and for
births surviving to age 1 to mothers
younger than 25. To improve these rates,
some linkage constraints were relaxed,
such as allowing a first name versus
a full name match. Additional poten-
tial links to census households that had
completed a long-form questionnaire
(approximately 1,400) were evaluated
manually. The addition of manually



approved links increased the combined
number of stillbirths and infant deaths
by 10 percentage points, and the number
of births to young mothers by one per-
centage point.

When linkage work was complete, a
100% manual review and verification of
all in-scope records matched to a census
household that had completed a long-form
questionnaire showed that the overall
false positive match rate was less than 1%.

Table 1
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Creation of analytical cohort

In-scope birth records linked to a census
household that completed a long-form
questionnaire were considered part
of the analytical cohort. Person-, cen-
sus-family- and economic-family-level
census variables were assigned to each
person on the birth record (child, mother,
father) who had linked to an individual
in a census household. Household- and
dwelling-level census variables were

added to each linked birth record as a
whole because all persons on the birth
record were presumed to reside in the
same household.

Creation of a cohort weight

Because the analytical cohort was
roughly a 20% sample of in-scope births,
a cohort weight was generated to produce
estimates about the characteristics of all
in-scope births. The cohort weight was

Comparison of cohort and in-scope births, by selected birth and maternal characteristics, Ganada, 2004 to 2006

In-scope Linkage Birth-Census Birth-Census Cohort
population ratet Cohort (weighted)
% % %

distribution distribution distribution ~ Ratio  Ratio
Birth and maternal characteristics Number (A) %  Number (B)  Number (C) (B/A) (C/A)
Total 687,340 100.0 90.3 135,426 100.0 687,340 100.0 1.00 1.00
Type of birth
Surviving to age 1 679,431 98.8 90.5 134,002 98.9 679,399 98.8 1.00 1.00
Stillbirth 4,240 0.6 76.3 808 0.6 4,242 0.6 0.97 1.00
Infant death (matched to birth registration) 2,984 0.4 79.8 616 0.5 3,699 0.5 1.05 1.01
Infant death (not matched to birth registration) 685 0.1 0.0 0 0.0 0 0.0
Province/Territory of birth
Newfoundland and Labrador 9,111 1.3 91.6 1,794 1.3 9,111 1.3 1.00 1.00
Prince Edward Island 2,664 0.4 91.2 457 0.3 2,664 0.4 0.87 1.00
Nova Scotia 17,345 25 91.0 3,307 24 17,345 25 0.97 1.00
New Brunswick 13,966 2.0 92.1 2,777 21 13,966 2.0 1.01 1.00
Quebec 151,307 22.0 92.8 29,250 216 151,307 22.0 0.98 1.00
Ontario 270,086 39.3 90.0 48,638 359 270,086 39.3 0.91 1.00
Manitoba 29,247 43 90.3 8,584 6.3 29,247 43 1.49 1.00
Saskatchewan 24,367 35 89.1 6,458 48 24,367 35 1.35 1.00
Alberta 84,367 12.3 89.7 17,424 12.9 84,367 12.3 1.05 1.00
British Columbia 81,970 11.9 86.9 15,026 11.1 81,970 11.9 0.93 1.00
Yukon 685 0.1 911 266 0.2 685 0.1 1.97 1.00
Northwest Territories 1,452 0.2 87.3 825 0.6 1,452 0.2 2.88 1.00
Nunavut 773 0.1 82.1 620 0.5 773 0.1 4.07 1.00
Postal code at birth
Urban 563,406 82.0 90.4 101,496 749 562,915 81.9 0.91 1.00
Rural 120,245 17.5 90.6 32,970 243 121,907 17.7 1.39 1.01
Sex of child
Male 352,849 51.3 90.2 69,325 51.2 352,779 51.3 1.00 1.00
Female 334,432 48.7 904 66,089 488 334,501 48.7 1.00 1.00
Year of birth
2004 214,647 31.2 89.8 42,222 312 214,647 31.2 1.00 1.00
2005 344,654 50.1 90.3 67,670 50.0 344,654 50.1 1.00 1.00
2006 128,039 18.6 91.0 25534 189 128,039 18.6 1.01 1.00
Maternal age group (years)
Younger than 20 28,203 441 77.3 6,736 5.0 28,218 44 1.21 1.00
20to 24 110,969 16.1 85.1 22,460 16.6 111,082 16.2 1.03 1.00
251029 211,655 30.8 91.0 41,381 30.6 211,889 30.8 0.99 1.00
30to 34 215,677 314 928 41,603 30.7 215913 314 0.98 1.00
351039 99,497 145 93.0 19,346 14.3 99,633 145 0.99 1.00
4010 44 19,446 2.8 92.4 3,691 2.7 19,443 2.8 0.96 1.00
45 or older 859 0.1 91.4 165 0.1 870 0.1 0.97 1.01
Maternal place of birth
In Canada 502,649 73.1 92.0 104,535 772 514,031 74.8 1.06 1.02
Outside Canada 172,551 25.1 86.3 29,048 214 163,489 23.8 0.85 0.95
Single or multiple birth
Single 665,362 96.8 90.3 131,285 96.9 666,026 96.9 1.00 1.00
Twin 20,452 3.0 91.3 4,007 3.0 20,472 3.0 0.99 1.00
Triplet or more 841 0.1 91.0 134 0.1 842 0.1 0.81 1.00

... not applicable

t percentage of in-scope birth records linked to a census record from a long- or short-form questionnaire
Sources: Canadian Live Birth, Infant Death and Stillbirth Database 1985 to 2008; 2006 Canadian Birth-Census Cohort Database.
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developed from the census household
weight, calibrated to marginal totals for
the in-scope births, to adjust for missed
linkages.'® Those marginal totals were
based on known characteristics for which
the linkage rates varied, including type
of birth event, year of birth, province
of birth, and maternal age group. A set
of bootstrap weights that captured both
sampling and stochastic variability was
also developed to allow users to calcu-
late the corresponding variance of an
estimate.'”

Analysis

All estimates were produced using
SUDAAN 11.0.1. The SMCOUNT and
SMCONF options were used to produce
small proportion confidence intervals
(CIs) proposed by Korn and Graubard!!
(also known as “exact” ClIs or CIs based

Table 2

on the binomial distribution) for in-scope
population and unweighted cohort esti-
mates. Weighted cohort estimates with
corresponding logit CIs were produced
using the cohort weight and the bootstrap
weights, respectively.'

Results

The initial match from in-scope birth
records to all census records resulted in
matches for 90% of the in-scope births.
The linkage rates were 91% for births
surviving to age 1, 76% for stillbirths,
80% for infant deaths matched to a birth
registration, and 0% for infant deaths not
matched to a birth registration (Table 1).

Stillbirths and infant deaths were less
likely to be linked (fewer linkage vari-
ables available), as were births in British
Columbia, the Northwest Territories and

Nunavut, and births to mothers younger
than age 25 or to mothers not born in
Canada. Birth records missing a postal
code, sex of child, age of mother, or
maternal place of birth were also less
likely to be linked to a census household
(data not shown).

Representativeness of cohort

The 2006 Birth-Census Cohort con-
sists of 135,426 linked records. Cohort
membership was dependent on overall
linkage rates and on the sampling
strategy for the 2006 Census. In 2006,
one in five occupied private dwellings
in self-enumeration areas (houscholders
completed questionnaires) received a
long-form questionnaire. All dwell-
ings in areas enumerated by canvassers
(generally, remote and northern areas
and most Indian reserves, Indian settle-

Rates of non-fatal perinatal outcomes for cohort and all in-scope births, by province/territory of birth, maternal age group,
and maternal place of birth, Canada, 2004 to 2006

Preterm birth Small-for-gestational age Large-for-gestational age
(less than 37 weeks) (below 10th percentile) (above 90th percentile)
Birth-Census Birth-Census Birth-Census
In-  Birth-Census Cohort In-  Birth-Census Cohort In-  Birth-Census Cohort

scope Cohort (weighted) scope Cohort (weighted) scope Cohort (weighted)
Province/Territory 95% 95% 95% 95% 95% 95%
of birth, maternal Rate Rate confidence paie confidence Rate Rate CONfidence pate confidence Rate Rate CONfidence Rate confidence
age group, maternal per per _interval o interval per per _interval o, interval per per _interval o interval
place of birth 100 100 from to 100 from to 100 100 from +to 100 from to 100 100 from to 100 from to
Total 79 79 77 80 79 7.8 841 83 78 76 79T 83 82 85 112 122 121 124t 111 11.0 113
Province/Territory of birth
Newfoundland and Labrador 84 85 73 99 93 77 111 65 62 51 74 71 58 85 151 167 15.0 186 146 13.0 16.4
Prince Edward Island 54 61 41 87 68 45102 72 58 38 83 62 41 92 150 151 119 187 13.7 108 17.2
Nova Scotia 81 75 66 85 81 70 93 80 75 66 85 83 72 95 132 150 138 16.3' 13.9 126 15.2
New Brunswick 81 76 66 86 75 64 87 77 78 68 89 89 77103 132 135 123 149 125 11.3 139
Quebec 77 78 75 81 78 74 81 81 76 73 80t 82 79 86 9.8 11.1 10.7 1147 100 9.6 104
Ontario 77 75 72 77 78 75 841 87 83 80 85" 87 84 89 11.0 115 11.2 11.8" 111 108 114
Manitoba 85 90 84 96 86 78 95 78 78 72 84 88 80 96' 146 161 153 16.9' 134 12.6 14.3%
Saskatchewan 77 78 71 85 77 69 87 73 72 66 79 80 72 89 139 157 148 16.6" 124 115 13.47
Alberta 93 91 87 96 91 86 96 86 82 78 86 86 81 91 105 111 106 11.67 102 9.7 10.7
British Columbia 75 73 68 77 71 67 76 77 67 63 72t 72 68 77 115 126 120 1317 11.8 11.3 124
Yukon 60 42 21 73 41 17 93 67 50 27 84 64 35117 130 131 93 179 104 6.8 155
Northwest Territories 61 63 47 82 66 45 96 6.0 43 30 59 51 32 82 185 195 16.8 225 19.8 16.3 24.0
Nunavut 129 129 103 158 133 11.0 159 50 52 36 73 53 39 71 177 176 147 209 17.1 145 20.0
Maternal age group (years)
Younger than 20 85 83 76 89 93 84102 99 81 74 877108 9.8 118 99 135 127 143" 98 89 107
20to 24 77 77 73 80 76 72 81 98 87 83 91t 97 9.2 101 9.7 115 111 119t 96 9.2 10.0
251029 75 73 71 76 73 70 76 83 78 76 81f 82 80 85 105 11.6 11.3 11.97 105 10.2 10.8
30to 34 77 76 74 79 77 75 80 74 72 70 75 75 72 78 119 124 121 128%' 11.8 11.4 121
351039 88 90 86 95 89 84 94 77 77 73 81 81 77 85 128 135 13.0 140" 131 125 13.6
4010 44 10.7 10.7 9.7 11.7 11.2 10.0 125 87 78 70 88 83 73 94 123 130 119 141 124 113 137
45 or older 176 153 10.2 21.8 183 11.9 27.1 9.0 114 68 176 121 74 191 140 141 89 207 124 7.7 194
Maternal place of birth
In Canada 81 80 79 82 81 79 82 73 69 68 71t 74 72 76 124 134 132 136" 122 120 124
Outside Canada 74 73 70 76 76 72 79 11.0 108 104 111 112 108 115 80 81 78 84 79 76 82

* confidence interval does not contain point estimate for in-scope births
Sources: Canadian Live Birth, Infant Death and Stillbirth Database 1985 to 2008; 2006 Canadian Birth-Census Cohort Database.



ments, Indian government districts and
“terres reserves”), and most persons in
non-institutional collective dwellings
(excluding children in orphanages and
children’s homes) received a long-form
questionnaire.'”” This resulted in over-
representation of certain groups in the
long-form questionnaire sample.

Table 1 shows the number of
in-scope births and the number of births
(unweighted and weighted) in the cohort.
Two sets of ratios are presented: the ratio
of the percentage of the cohort to the per-
centage of in-scope records across selected
birth characteristics, and the ratio of the
percentage of the weighted cohort to the
percentage of in-scope records. Categories
with a ratio greater than 1 were more likely
to be in the cohort. The ratios comparing
the unweighted cohort to all in-scope births
reflect the sampling strategy of the census:

Table 3
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cohort members were more likely to be
from Manitoba, Saskatchewan, Yukon,
the Northwest Territories and Nunavut,
from rural areas, or to be born to mothers
younger than age 20; they were less likely
to be from Prince Edward Island, to have
mothers who were born outside of Canada,
or to be from triplets or higher-order births.
When the cohort weight was applied, the
ratios comparing the weighted cohort to
all in-scope births almost always rounded
to 1.0.

Perinatal outcomes

Rates of five birth outcomes for the
cohort and for all in-scope births were
compared: preterm birth (less than
37 weeks), small-for-gestational age
(SGA, sex-specific birth weight below
10th percentile for gestational age),
large-for-gestational age (LGA, sex-

specific birth weight above 90* percentile
for gestational age), fetal mortality (ges-
tational age of 20 or more weeks or birth
weight of at least 500 grams), and infant
mortality (death 0 to 364 days after birth).
All outcomes were derived as described
in the Perinatal Health Report 2008,
with SGA and LGA based on Canadian
reference values." Tables 2 and 3 show
the rates (with 95% confidence intervals
(ClIs) for the cohort estimates generated
using the bootstrap weights) of those out-
comes across province of birth, maternal
age at child’s birth, and maternal place
of birth. (Because a large percentage of
stillbirth and infant death records lacked
maternal place of birth, this variable was
excluded from Table 3.) Rates for the
in-scope population that fell outside the
95% Cls for the cohort are noted in the
tables. All estimates met the minimum

Rates of fatal perinatal outcomes for cohort and all in-scope births, by province/territory of birth and maternal age group,

Canada, 2004 to 2006

Fetal mortality Infant mortality
(crude) (0 to 364 days)

In- Birth-Census Birth-Census In- Birth-Census Birth-Census
scope Cohort Cohort (weighted) scope Cohort Cohort (weighted)

95% 95% 95% 95%
Rate Rate confidence paie confidence Rate Rate confidence paie confidence

Province/Territory of birth per per _interval o interval per  per _interval per _interval
and maternal age group 1,000 1,000 from to 1,000 from to 1,000 1,000 from to 1,000 from to
Total 6.0 59 55 6.3 6.1 59 6.3 5.4 46 42 50 54 52 56

Province/Territory of birth
Newfoundland and Labrador 54 5.0 23 95 3.5 1.8 6.9 54 45 19 88 3.2 14 75
Prince Edward Island 3.4 0.0 0.0 1.9 0.0 0.0
Nova Scotia 9.3 9.7 6.6 136 98 6.8 143 4.2 34 17 6.0 39 21 741
New Brunswick 4.9 4.3 22 75 4.7 28 8.0 3.7 29 12 57 4.0 1.7 95
Quebec 4.0 34 28 42 4.1 33 50 4.7 52 44 641 47 43 541
Ontario 6.4 5.7 50 6.4 6.2 56 6.8 55 2.7 22 32% 55 52 5.9
Manitoba 82 105 85 129+ 97 7.4 126 7.4 85 6.6 10.7 78 58 103
Saskatchewan 6.4 8.2 6.2 10.7 8.1 56 11.7 6.8 7.8 5.8 10.3 7.0 49 10.0
Alberta 7.0 65 53 7.8 66 54 81 6.7 66 54 79 67 61 74
British Columbia 6.6 64 52 78 69 56 85 43 40 31 52 45 39 50
Yukon F F F F F F
Northwest Territories 8.6 88 3.6 18.1 71 3.6 141 49 73 27159 139 45 421
Nunavut F F F 1.7 97 36 21.0 134 6.7 268
Maternal age group (years)

Younger than 20 8.1 86 6.6 111 88 6.4 121 88 106 84 134 102 7.8 135
2010 24 6.0 52 43 6.2 53 43 6.4 5.3 59 49 70 59 49 73
251029 5.2 5.0 44 58 5.2 45 59 3.9 3.5 29 41 4.3 36 5.0
30to 34 55 53 46 6.0 57 50 65 3.6 38 33 45 50 43 538
351039 7.3 7.5 6.3 8.8 7.5 6.4 8.7 4.4 4.4 35 54 59 46 7.4
40 or older® 111 122 9.0 162 135 9.6 18.8 6.2 71 47 103 102 69 152

... not applicable
F too unreliable to be published

* because of small sample sizes, 40 to 44 and 45 or older age groups were combined
* confidence interval does not contain point estimate for in-scope births
Sources: Canadian Live Birth, Infant Death and Stillbirth Database 1985 to 2008; 2006 Canadian Birth-Census Cohort Database.
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Fetal mortality rates in the cohort dif-
fered slightly from those of all in-scope
births for Prince Edward Island (no

Figure 1
Infant mortality rates, including and excluding Ontario, Canada, 2004 to 2006

70 fetal deaths in the cohort) and Manitoba
(Table 3). Applying the cohort weight
6.0 T did not adjust for the lack of cohort fetal

Tt T deaths in Prince Edward Island.
5.0 . The overall infant mortality rate was
I lower for the cohort, primarily because
4.0 no census record could be found for
infant deaths not matched to a birth regis-
3.0 tration. Applying the weight adjusted the
overall estimated infant mortality rate to
2.0 match that of the in-scope population,
because the cohort weight was calibrated
1.0 to infant death totals, including the
685 not matched to a birth registration.
0.0 However, the weight did not adjust for
Rate per 1,000 Rate per 1,000 the lack of cohort infant deaths in Prince

All provinces/territories Excluding Ontario Edward Island.

Almost all (97%) infant deaths not
matched to a birth registration occurred
in Ontario. Because of concerns about
the quality of Ontario’s birth registration
data," the province tends to be excluded
from most national estimates published

O In-scope births o Birth-Census Cohort m Birth-Census Cohort (weighted)
I =95% confidence interval

Sources: Canadian Live Birth, Infant Death and Stillbirth Database 1985 to 2008; 2006 Canadian Birth-Census Cohort Database.

sample size requirement of 5 in both the
numerator and the denominator.

The rates of preterm birth in the cohort
were generally consistent with those for
all in-scope births, in that the 95% Cls
contained the rates for all in-scope births

(Table 2). However, rates of SGA and
LGA for the cohort and in-scope births
differed across the three characteristics.
Applying the cohort weight eliminated
the differences by maternal age group and
place of birth, but not for certain provinces.

by the Canadian Perinatal Surveillance
System. Ontario births were excluded
entirely from the 1996 Canadian Birth-
Census Cohort Database because critical
linkage variables were missing from
the birth records, and because of the

Table 4
Rates of non-fatal perinatal outcomes for cohort births, by maternal ethnocultural category and highest level of education, 2006
Canadian Birth-Census Gohort

Preterm birth Small for gestational age Large for gestational age
(less than 37 weeks) (below 10th percentile) (above 90th percentile)
Birth-Census Birth-Census Birth-Census Birth-Census Birth-Census Birth-Census
Cohort Cohort (weighted) Cohort Cohort (weighted) Cohort Cohort (weighted)
95% 95% 95% 95% 95% 95%

Rate confidence paie confidence  pate confidence paie confidence  pate confidence pate confidence
Maternal ethnocultural category per _interval per _interval per _interval per _interval per _interval per _interval
and highest level of education 100 from to 100 from to 100 from to 100 from to 100 from to 100 from to
Total 79 77 80 79 7.8 841 7.8 76 79 83 82 85 122 121 124 111 110 11.3
Ethnocultural category
Aboriginal identity 9.2 88 96 91 84 98 55 51 58 63 58 6.9 21.5 209 222 189 181 197
Visible minority 8.1 78 85 84 80 88 123 119 128 126 122 13.0 69 65 72 67 64 70
Neither Aboriginal nor
visible minority 75 73 77 77 75 78 69 68 71 72 71 74 118 116 121 11.8 11.6 120
Highest level of education
Less than secondary graduation 89 85 92 87 83 92 89 85 93 105 100 11.0 138 134 143 11.0 105 11.5
Secondary graduation 78 75 81 79 75 83 80 77 83 87 84 91 127 123 131 115 111 119
Postsecondary diploma
or certificate 80 78 83 82 80 86 75 72 77 79 76 82 120 117 123 112 109 115
University degree 70 68 73 74 6.8 7.4 72 69 74 74 72 77 111 108 11.4 109 105 11.2

Note: Estimates based on 133,858 mothers in census households. Maternal ethnocultural category and maternal education were derived from census responses.
Source: 2006 Canadian Birth-Census Cohort Database.
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Rates of fatal perinatal outcomes for cohort births, by maternal ethnocultural
category and highest level of education, 2006 Canadian Birth-Census Cohort

Fetal mortality Infant mortality
Birth-Census Birth-Census
Birth-Census Cohort Birth-Census Cohort
Cohort (weighted) Cohort (weighted)
95% 95% 95% 95%

Maternal ethnocultural Rate confidence Raie confidence pate confidence Rate confidence
category and highest per _interval per _interval per _interval per _interval
level of education 1,000 from to 1,000 from to 1,000 from to 1,000 from to
Total 59 55 63 61 59 63 46 42 50 54 52 56
Ethnocultural category
Aboriginal identity 85 72100 90 72112 93 79 108 97 80 118
Visible minority 58 49 69 63 54 73 39 32 48 62 51 75
Neither Aboriginal
nor visible minority 52 47 56 57 53 61 37 33 41 47 44 51
Highest level of education
Less than secondary graduation 7.5 6.5 87 6.8 57 8.1 87 75 99 80 6.7 95
Secondary graduation 64 55 74 71 61 82 35 29 43 51 41 64
Postsecondary diploma
or certificate 54 47 61 60 53 68 38 32 44 50 43 58
University degree 45 38 52 48 42 56 35 29 41 47 39 56

Note: Estimates based on 133,858 mothers in census households. Maternal ethnocultural category and maternal education were

derived from census responses.
Source: 2006 Canadian Birth-Census Cohort Database.

documented data quality concerns for
this period. Excluding Ontario raises
the cohort’s overall infant mortality
rate (Figure 1). However, the exclusion
makes little difference to the weighted
cohort estimates because the cohort
weight adjusts for the missing 685 infant
deaths.

Perinatal outcomes by maternal
census characteristics

Rates for all five birth outcomes were
calculated by the mother’s ethnocultural
background and her highest level of edu-
cation. Ethnocultural background was
grouped into three categories: Aboriginal
identity; visible minority (Chinese, South
Asian, Black, Filipino, Latin American,
Southeast Asian, Arab, West Asian,
Korean, Japanese, other visible minority,
multiple visible minority); and neither
Aboriginal nor visible minority. Highest
level of maternal education, based on
most advanced certificate, diploma
or degree, was grouped into four cat-
egories: less than secondary graduation,
secondary graduation, postsecondary cer-
tificate or diploma (short of a bachelor’s
degree, including trades certificate), and
university degree (bachelor’s degree or
higher).

Cohort rates of preterm and LGA
birth and fetal and infant mortality were
higher, and the rate of SGA was lower,
among mothers who reported Aboriginal
identity than among non-Aboriginal

Figure 2

mothers (Tables 4 and 5). Applying the
cohort weight produced similar results,
although for LGA and infant mortality,
the differences between Aboriginal and
non-Aboriginal mothers were somewhat
attenuated. Births to mothers from a
visible minority had higher rates of SGA
and lower rates of LGA than births to
other mothers. Rates of fetal and infant
mortality were similar among mothers
from a visible minority and mothers
who were neither Aboriginal nor visible
minority. Excluding Ontario had little
effect on the patterns in the unweighted
and weighted rates of infant mortality
across maternal ethnocultural categories
(Figure 2 presents weighted rates).

Cohort rates of preterm, SGA and
LGA birth, fetal mortality and infant
mortality were lower at higher levels of
maternal education. Applying the cohort
weight yielded a similar pattern for SGA,
preterm birth and infant mortality, but
flattened the gradient for LGA and less-
ened the gradient for fetal mortality.
Excluding Ontario had little effect on the
patterns in rates across maternal levels of
education (data not shown).

Weighted infant mortality rates, including and excluding Ontario, by maternal
ethnocultural category, 2006 Canadian Birth-Gensus Gohort

14.0

12.0

10.0

8.0

6.0

+

4.0

2.0

0.0

Rate per 1,000

All provinces/territories

0O Aboriginal identity

T =95% confidence interval
Sources: 2006 Canadian Birth-Census Cohort Database.

o Visible minority

Rate per 1,000

Excluding Ontario

m Neither Aboriginal nor visible minority



Health Reports, Vol. 27, no. 1, pp. 11-19, January 2016 « Statistics Canada, Catalogue no. 82-003-X
The 2006 Canadian Birth-Census Cohort * Methodological Insights

Discussion

The purpose of the 2006 Canadian Birth-
Census Cohort Database is to provide
information on the nature and extent of
variations in perinatal health across soci-
oeconomic and ethnocultural groups.
The results of this analysis suggest that
the cohort can help accomplish this goal.

Cohort eligibility was dependent on
linkage rates to the census, and on the
census sampling of households for the
long-form questionnaire. Despite an
overall linkage rate of 90%, variations
emerged across certain characteristics. A
substantial number of those differences
were reduced or eliminated by applying
the cohort weight; the resulting weighted
cohort estimates were consistent with
those of all in-scope births.

What is already known
on this subject?

m The analysis of perinatal health
disparities in Canada has been
limited by a lack of socioeconomic
and ethnocultural information in most
routinely collected perinatal data.

m Various studies suggest that disparities
exist and that disadvantaged
socioeconomic position is associated
with higher risk of adverse birth
outcomes.

What does this study
add?

m  Existing data can be used to uncover
the nature and extent of variations in
perinatal health across socioeconomic
and ethnocultural groups.

m  With the 2006 Canadian Birth-Census
Cohort Database, it is possible to
examine, for all of Canada, perinatal
outcomes such as preterm birth, small
and large for gestational age, and
fetal and infant mortality across a wide
range of parental socioeconomic and
ethnocultural characteristics.

Differences in birth outcomes across
the selected socioeconomic and ethno-
cultural characteristics were similar to
those based on other data sources. The
higher rates of preterm birth, LGA, and
fetal and infant mortality for births to
Aboriginal mothers are consistent with
other studies,'>'” as are the higher rates of
preterm birth and infant mortality among
mothers with lower educational attain-
ment.'®?° Although these general patterns
held whether or not the cohort weight
was applied, the importance of applying
the weight was apparent for estimates
directly affected by census long-form
oversampling of remote northern areas
and most Indian reserves.

Strengths and limitations

The 2006 Canadian Birth-Census Cohort
has several important strengths. It is
population-based with a large sample
and a cohort weight that permits infer-
ence about the population of births that
the cohort represents. This allows for
detailed analyses of perinatal outcomes
by characteristics including educa-
tion, income, ethnicity and Aboriginal
identity. Contextual effects (such as
neighbourhood) and the health effects of
environmental exposures*'?? can also be
examined. Analyzing results for the 2006
cohort together with the 1996 cohort will
reveal the extent to which differences in
perinatal outcomes across socioeconomic
and ethnocultural groups changed over
that 10-year period.

Analysis of the cohort involves a
number of limitations. Among the linked
records, not all individuals on the birth
record were found in the same census
household, resulting in missing informa-
tion for some children, mothers or fathers.
Furthermore, the validity of the cohort
estimates across the socioeconomic
and ethnocultural characteristics could
not be evaluated as easily as the cohort
estimates of perinatal outcomes across
birth characteristics. The latter could be
compared directly with the rates for all
in-scope births, whereas the former relies
on comparisons with the findings of other
studies.

To further assess the cohort’s face
validity, a subsample analysis was
undertaken. Quebec is the only province
to report information about maternal
education to the national birth database.
Consequently, it was possible to examine
birth outcomes by maternal education
for cohort members born in Quebec,
and to compare them with rates for all
in-scope births in Quebec. Across levels
of maternal education, rates of preterm
birth, SGA and LGA for the cohort were
comparable to those calculated for all
in-scope births in Quebec; applying the
cohort weight further reduced differ-
ences (data not shown). However, small
sample sizes resulted in wide confidence
intervals for estimates of fetal and infant
mortality. Thus, potential bias for fatal
outcomes across socioeconomic meas-
ures remains a concern because of the
relatively low linkage rates for stillbirths
and infant deaths.

Conclusion

With two years of birth data and a broad
range of socioeconomic and ethno-
cultural characteristics now linked at
the individual level, the 2006 Canadian
Birth-Census Cohort offers information
that can help inform perinatal surveil-
lance and research in Canada, particularly
with respect to non-fatal outcomes.
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