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Abstract

Large national mortality cohorts are used to estimate mortality rates for different socioeconomic
and population groups, and to conduct research on environmental health. In 2008, Statistics
Canada created a cohort linking the 1991 Census to mortality. The present study describes a
linkage of the 2001 Census long-form questionnaire respondents aged 19 years and older to the
T1 Personal Master File and the Amalgamated Mortality Database. The linkage tracks all deaths
over a 10.6-year period (until the end of 2011, to date). Mortality statistics were calculated for this
cohort, and results were generally as expected, based on Canada life tables from the mid-point
of the follow-up period (2005 to 2007) and the 1991 Census cohort. This paper is meant to inform
users of the representativeness of the cohort due to the steps of the linkage (i.e., the linkage to
T1 tax files).

Keywords: Census, cohort, mortality, Amalgamated Mortality Database, data linkage,
age-standardized mortality rate, survival
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1 Introduction

Large, nationally representative health cohorts have been used in various countries to estimate
mortality outcomes based on differences in socioeconomic status (e.g., Blakely et al. 2002;
Stringhini et al. 2012; Lazzarino et al. 2013; Mishra et al. 2013; Cho et al. 2016). They have
generally identified higher mortality rates among persons of lower socioeconomic status (e.g.,
with lower educational attainment or in lower-status occupations).

In Canada, a broadly nationally representative mortality cohort was created that linked 1991
Census long-form questionnaire respondents to the Canadian Mortality Database (CMDB) and
T1 tax files. This cohort was then used to estimate mortality rates in Canada for the period from
1991 to 2001 (Wilkins et al. 2008), although follow-up for mortality has since been extended to
the end of 2011. The cohort has also been spatially linked to environmental datasets and used in
several environmental health studies (e.g., Crouse et al. 2012; Crouse et al. 2015; Weichenthal
et al. 2016). It is also referred to in the literature as the Canadian Census Health and Environment
Cohort.

Although the original cohort provides a large, broadly representative sample for epidemiological
studies, it includes persons who were aged 25 years or older at baseline (in 1991). As a result,
the cohort population has been aging, with the youngest cohort respondents aged 45 by the end
of the follow-up period in 2011. More recent environmental datasets are being created that require
a more recent baseline population for exposure assessment purposes. A new cohort based on a
more recent census year would align better with the vintage of these environmental datasets. The
2001 Census was selected because it is more recent than the 1991 Census, but also allows for
some years of mortality follow-up.

The purpose of this paper is to describe the census—tax—mortality cohort that linked 3.5 million
respondents to the 2001 Census long-form questionnaire with the T1 Personal Master File, which
includes social insurance numbers (SINs). The SINs were used to link the 2001 Census cohort
members to the Amalgamated Mortality Database (AMDB), and cohort members were followed
for mortality until December 31, 2011 (347,000 deaths). The linkage methodology was similar to
that used for the 1991 Census cohort (Statistics Canada 2015b), with some differences noted
below. The following results provide an overview of any known differences between the cohort
and the general population, and the general patterns of mortality in the dataset across
socioeconomic and demographic groups.
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2 Data

The 2001 Canadian Census of Population was carried out on May 15, 2001, and enumerated the
whole Canadian population, including citizens, landed immigrants and non-permanent residents.
In comparison with the basic census short-form questionnaire (Form 2A) that is distributed to most
households, the census long-form questionnaire (Forms 2B and 2D) collects a wider range of
socioeconomic and demographic data and is distributed to approximately 20% of Canadian
households. In remote areas and enumerated Indian reserves, the long-form questionnaire is
distributed to all households (approximately 2% of the Canadian population). The gross
undercoverage rate (i.e., all persons in the household who were missed) estimated for the
2001 Census was 3.95% (or approximately 1,222,300 individuals). Undercoverage was higher in
younger adults (aged 20 to 34), divorced or never-married persons, and persons who had a
mother tongue other than English or French (Statistics Canada 2003, 2014).

The T1 tax files (from the T1 Personal Master File) of 2000 and 2001 were used as a linkage step
to link the census respondents to mortality records using their SIN. T1 tax files were provided by
the Canada Revenue Agency and preprocessed for linkage by Statistics Canada. These files
include the SIN, a temporary taxation number and, where applicable, a dependant identification
number. T1 tax files (from the T1 Personal Master File) were also used to provide a history of
taxfiler postal codes from 1981 to 2011 to allow researchers to consider changes to residence
over time.

Mortality data were derived from the AMDB, version 2014b (Mayer and Charbonneau 2015). The
AMDB is the result of a prior linkage between the CMDB and tax files (including the T1 file
described above, T4 income tax files, and files for the labour-sponsored funds tax credit and the
child tax benefit). The CMDB is an amalgamation of provincial and territorial death registries and
includes hospital data on deaths that occurred between 1950 and 2011 (as of the present). It also
includes data on the underlying cause of death and autopsy confirmation of deaths, which are
required for cause-specific mortality analyses. With some exceptions, the CMDB does not include
deaths that occurred outside of Canada, nor deaths that were not confirmed by a medical
professional (as is sometimes the case in remote areas). The AMDB is a linked dataset of all
deaths from both the CMDB and tax files, and includes the SIN (from T1tax files) and a
consolidated date of death that prioritizes the date recorded in the CMDB over that in the tax files.

3 Methods
3.1 Linkage

The Executive Management Board at Statistics Canada approved the record linkage in 2015
(Record Linkage no. 045-2015). The first step of the linkage project was to link census
respondents to T1 tax files to attach a SIN. In the second step, SINs were then used to link records
to deaths registered in the AMDB.

The first step of the linkage project was conducted using deterministic linkage groups first, and
then probabilistic linkage groups. An initial linkage was made between all respondents to the 2001
Census (both long-form and short-form questionnaire respondents) and T1 tax records for 2000
and 2001, through three deterministic linkage groups. In the first deterministic linkage group, the
linkage keys between the two datasets were sex, date of birth, 2001 postal code and marital
status. The second linkage group was the same as the first, but did not consider marital status.
The third group used sex, date of birth and 2000 postal code. In each deterministic linkage group,
only records with unique keys on both the tax and census files were retained in the cohort.
Duplicates and non-matches were considered in subsequent linkage groups. Census short-form
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guestionnaire respondents were included at this stage to reduce the number of records to be
considered for probabilistic linkage and to reduce the number of false-positive matches.

For all census long-form questionnaire respondents who were not linked in the deterministic
linkage groups, records were then considered in several groups of highest linkage weights using
a probabilistic linkage methodology based on the Fellegi-Sunter theory of record linkage (Fellegi
and Sunter 1969). The following variables were used for probabilistic linkage: birth date, spouse’s
birth date (if applicable), sex, marital status, postal code, and rural or urban status based on postal
code. A total of eight probabilistic linkage groups were considered sequentially, based on the
ranges of linkage weights. To determine the linkage threshold and the groups that would be
included in the cohort, linkage accuracy was estimated for all potential linkage groups by verifying
a random sample of linked records with the original scanned census questionnaires. Respondents
for whom the name and birth dates were a match (allowing for minor spelling differences) were
considered a successful match. Groups for which 90% of records were not successfully matched
were not included in the cohort. As a result, six groups were included in the final probabilistic
linkage.

The initial cohort was formed by combining the deterministic links of respondents who answered
the long-form questionnaire and the probabilistic links. At this point, persons residing in
institutional collective dwellings were excluded, because the series of questions on
socioeconomic and demographic characteristics was not asked. The majority of cohort members
(92.6%) were linked by deterministic linkage, for which 99.9% of records were considered true
links (n=169 manual record reviews). Fewer cohort members (7.4%) were linked in the first six
probabilistic linkage groups, for which 98.9% of links were estimated to be true links (n=478
manual record reviews). The final analytical size of the cohort was 3,537,490, and 99.8% of the
records were estimated to be true links (i.e., the false-positive error rate was less than 0.2%).

From the original 6,448,980 respondents to the 2001 Census long-form questionnaire (Form 2B
or 2D), a total of 4,500,245 persons were considered to be “in scope.” The in-scope population
excluded persons who lived in institutions, persons who resided overseas, and persons who were
younger than 19 years old on Census Day. Respondents of younger ages were excluded because
of a much lower linkage rate to T1 tax records (data not shown). Sample sizes of all exclusions
are provided in a flowchart in Figure 1.
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Figure 1
Steps in the derivation of the cohort, from the census respondents to
the in-scope population and the linked (cohort) population

Respondents to 2001 Census long-form questionnaire (n = 6,448,980)

!

Non-institutional residents

Non-institutional (n = 6,080,920) Institutional (n = 368,060 excluded)

s

Living in Canada

In Canada (n = 6,075,645) Overseas (n = 5,275 excluded)

s

Aged 19 years or older

Younger than 19 years

19 years or older (n = 4,500,245) (n = 1,575,400 excluded)

s

Linked to cohort

Linked to T1 tax file (n = 3,537,520) Not linked (n = 962,725 excluded)

Note: n: number of persons.
Sources: Statistics Canada, authors' calculations based on data from the 2001 Census of Population and
the Amalgamated Mortality Database.

Of the in-scope 2001 Census respondents, 78.6% of respondents (n=3,537,520, or 15.1% of the
population aged 19 or older) were linked to the cohort (i.e., linked to a T1 tax file). This percentage
was similar to that of the 1991 Census cohort, where 80.0% of in-scope census respondents were
linked to T1 tax files (before a random sample was removed to reach a 15% sample of the
Canadian population) (Statistics Canada 2015b). To examine any differences between the linked
cohort and the in-scope population, the number of respondents with selected socioeconomic and
demographic characteristics was calculated for each group and compared.

The second step of the linkage was to link the cohort to the AMDB database using SINs, which
were first added to the cohort through linkage to T1 records. The linkage of T1 tax files to the
cohort, using SINs, also provided historical postal codes compiled by the Canada Revenue
Agency. This additional data would allow for improved environmental exposure by taking into
account change in residence over time (from 1981 to 2011).
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3.2 Analytical file

Analytical files included all of the variables collected in the long-form census questionnaire,
including content on employment, education, income, occupation, immigrant status, community
size, Aboriginal identity and visible minority status. There are a few key differences in variable
definitions between the 1991 and 2001 cohorts. Aboriginal status in 1991 was determined based
on answers to the ethnic origin question. However, the 2001 Census included a question on
respondents’ perception of their own Aboriginal identity (Statistics Canada 2003). Similarly, visible
minority status was determined using a direct question in 2001, whereas it was inferred in 1991
based on answers to other questions, including on ethnic origin and ancestry (Statistics
Canada 2003).

Several derived variables based on census variables were created in the analytical file for the
purpose of analysis, using methods described by Wilkins et al. (2008). Employment status was
grouped into three categories: employed, unemployed, and not in the labour force. Educational
attainment was grouped into four categories: not a high school graduate, high school graduate
with or without a trades certificate, postsecondary (non-university) certificate or diploma, and
university degree. Occupation was grouped into five occupational categories (professional,
managerial; skilled, technical or supervisory; semi-skilled; and unskilled) and one non-occupation
category, based on the National Occupational Classification variable and on the same criteria
used in 1991.

Quintiles (and deciles) of income adequacy were created with the same methodology used by
Wilkins et al. (2008). First, the ratio of pre-tax income of economic families (or unattached
individuals) to the Statistics Canada low-income cut-off for family and community size was
calculated. Then, this ratio was used to rank the non-institutional population to construct quintiles
and deciles, both nationally and within each census metropolitan area or census agglomeration
and rural and small-town area. Area-based income adequacy ratios adjust for regional differences
in family economic status, such as housing costs.

For all deaths during the follow-up period, the AMDB dataset includes the date of death recorded
by the AMDB (n=347,000 deaths). For all deaths that were recorded in the CMDB (96.6% of all
deaths), the dataset also includes the underlying cause of death, coded using the World Health
Organization’s International Classification of Diseases, version 10 (ICD-10) (World Health
Organization 1992). It also includes a variable indicating autopsy-confirmed deaths. The
approximately 11,800 deaths that were recorded only in the T1 tax files do not include data on
cause of death. A small number of deaths (approximately 200) had incomplete date-of-death
records in the AMDB or occurred at the very start of the follow-up period; these deaths were not
included in the mortality analyses. As a result, and also because of differences in the age limits
that were used, the sums of deaths are slightly different from those in the cohort overview.

3.3 Mortality analyses

For each cohort member, person-years at risk were calculated based on the number of years in
the follow-up period from Census Day (May 15, 2001) to death (based on the AMDB date of
death) or, if the person did not die, to the end of the follow-up period (December 31, 2011).
The number of person-years at risk for cohort members who did not die was 10.6 years.

As one method of external validation, the percentage of cohort members who survived until the
end of the follow-up period was calculated for every single year of age (at baseline), and for each
sex. This survival curve was compared with the expected percentage of survival for a 10.6-year
period based on the 2005-t0-2007 life tables for Canada (Statistics Canada 2013).
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Abridged life tables were constructed to estimate remaining life expectancy at age 25, by sex,
and also by educational attainment, income adequacy quintile, Aboriginal identity and visible
minority status. Life tables were constructed using five-year age intervals and included cohort
members aged 20 to 100, using the methods outlined by Chiang (1984).

Age-standardized mortality rates (ASMRs) were calculated based on the population aged 20
to 100, by sex and age (five-year age groups at baseline), for different socioeconomic and
demographic population groups. The 1991 standard population of Canada was used to calculate
standard weights for most of the population groups. For Aboriginal identity, internal weights were
derived based on the Aboriginal population within the same dataset, since Aboriginal populations
in Canada have a different age structure than the general population. The 95% confidence
intervals were calculated as described by Carriere and Roos (1997). ASMR rate ratios (RRs) and
rate differences (RDs) were calculated in a similar manner.

Cox proportional hazard ratios for all-cause mortality were calculated for both sexes, and for men
and women separately, for different socioeconomic and demographic population groups
(Cox 1972). Hazard ratios were adjusted by age (five-year classes) and, in the case of the whole
cohort, by sex.

Finally, the number of deaths in the cohort during the follow-up period was determined by selected
causes of death, as per ICD-10 codes. The proportion of each cause of death to all CMDB deaths
(for which an ICD-10 code was available) was calculated.

All counts (including counts in Figure 1 and all tables) have been randomly rounded to base 5 to
ensure confidentiality in analyses.

4 Results

4.1 Cohort characteristics

A total of 3,537,520 persons (or 79% of in-scope 2001 Census Forms 2B and 2D respondents)
were linked to T1 tax files (for 2000 and 2001) and were followed for mortality until the end of the
follow-up period (10.6 years). The percentage of respondents who were linked varied among
demographic and socioeconomic groups. Table 1 provides an overview of the in-scope
respondents by selected characteristics, the in-cohort population, and the percentage of the
cohort in the in-scope population (by the same characteristics). The success rate for linkage to
tax files (and the cohort) was lower for younger persons (66% linked for ages 19 to 24) and
persons of any Aboriginal identity (64% linked). As expected, linkage percentages were lower for
persons who had moved in the past year (63% linked), since they were less likely to have been
matched to a postal code, which was one of the linkage keys (Table 1).
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Table 1

Selected characteristics of cohort, non-institutionalized population aged 19 or older at baseline, Canada, 2001 to 2011

In-scope Cohort as percent of total Ratio (Column 6
census Personsin Persons in (Column 2 divided by  Persons not Persons in divided by
respondents cohort category Column 1) linked category Column 3) Deaths
Category Column 1 Column 2 Column 3 Column 4 Column 5 Column 6 Column 7 Column 8
number percent number percent ratio number
Total 4,500,245 3,537,520 100 79 962,725 100 1.00 347,000
Sex
Men 2,184,250 1,716,310 49 79 467,940 49 1.00 186,505
Women 2,315,995 1,821,210 51 79 494,785 51 1.00 160,495
Age group
19to 24 478,120 315,465 9 66 162,655 17 1.89 2,145
25t0 44 1,833,660 1,422,260 40 78 411,400 43 1.06 19,870
45 to 64 1,459,800 1,201,995 34 82 257,805 27 0.79 83,275
65 to 84 669,890 554,875 16 83 115,015 12 0.76 205,060
85 and older 58,775 42,925 1 73 15,850 2 1.36 36,650
Marital status
Married or in common-law union 2,883,085 2,436,790 69 85 446,295 46 0.67 206,715
Not married or in common-law union 1,617,160 1,100,730 31 68 516,430 54 1.72 140,285
Residence
Urban 3,461,445 2,731,190 77 79 730,255 76 0.98 268,865
Rural 1,038,800 806,330 23 78 232,470 24 1.06 78,135
Mobility
Non-mover in last year 3,853,480 3,132,815 89 81 720,665 75 0.85 326,720
Mover in last year 646,765 404,705 11 63 242,060 25 2.20 20,285
Education
Less than secondary school graduation 1,301,835 985,165 28 76 316,670 33 1.18 189,705
Secondary school graduation or more 3,198,410 2,552,360 72 80 646,050 67 0.93 157,300
Employment
Employed 2,802,815 2,251,695 64 80 551,120 57 0.90 67,400
Unemployed 232,640 166,845 5 72 65,795 7 1.45 6,765
Not in labour force 1,464,785 1,118,985 32 76 345,800 36 1.14 272,835
Income adequacy quintile’
Quintile 1 (poorest) 900,185 603,685 17 67 296,500 31 1.80 89,015
Quintile 2 900,170 697,585 20 77 202,585 21 1.07 97,210
Quintile 3 899,965 728,975 21 81 170,990 18 0.86 65,040
Quintile 4 900,170 748,845 21 83 151,325 16 0.74 51,905
Quintile 5 (richest) 899,755 758,425 21 84 141,330 15 0.68 43,830
Aboriginal identity
No Aboriginal identity 4,234,605 3,367,060 95 80 867,545 90 0.95 332,000
Any Aboriginal identity 265,640 170,460 5 64 95,180 10 2.05 15,000
Visible minority status
Not a visible minority 3,970,545 3,145,625 89 79 824,920 86 0.96 329,855
Any visible minority 529,700 391,895 11 74 137,805 14 1.29 17,145

1. Area-based.

Note: Figures may not add up to totals because of rounding.
Sources: Statistics Canada, 2001 Canadian census—tax—mortality cohort, derived from the 2001 Census of Population and the 2014 Amalgamated Mortality Database.
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4.2 Mortality analyses

Chart 1 provides one measure for validating survival in the cohort. For every age at baseline and
for each sex, the percentage of cohort respondents who survived until the end of the follow-up
period (10.6 years) was compared with the same measure calculated from the 2005-to-2007
Canada life tables for the same period. The survival curves were almost identical for the cohort
and life-table estimates for men and women, although there were some small differences for older
ages (80 years or older). These are likely because of a much-reduced cohort size and the
exclusion of institutionalized adults, such as seniors in nursing homes.

Chart 1

Percentage of respondents surviving 10.6 years, by age and sex,
followed for mortality from 2001 to 2011, compared with Canada
life tables (CANSIM) for 2005 to 2007

percentage surviving
100

90
80
70
60
50
40
30
20
10

0 1 1 1 1 1 1 1

19 29 39 49 59 69 79 89
Age at baseline

Cohort, men - = |ife table, women
= - = Cohort, women - = =Life table, men

Sources: Statistics Canada, 2001 Canadian census-tax—-mortality cohort (derived from the 2001 Census of
Population and the 2014 Amalgamated Mortality Database), and authors' calculations based on data from
Statistics Canada, 2013, Life Tables, Canada, Provinces and Territories 2005 to 2007.

The remaining life expectancy at age 25 was 56.8 years for both sexes, 54.6 years for men
and 59.0 years for women (Table 2). As expected, the remaining life expectancy was longer for
persons with greater educational attainment, persons in a higher income adequacy quintile, and
persons who were a member of a visible minority. Notable differences in life expectancy were
6.7 years between the men with the lowest and highest educational attainment, and 6.8 years
between the men with the lowest and highest income.
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Table 2
Remaining life expectancy at age 25, by sex and selected socioeconomic and
demographic variables

Total Men Women
95% confidence 95% confidence 95% confidence
interval interval interval
Category Years From To Years From To Years From To
number
Total 56.8 56.8 56.9 54.6 54.5 54.6 59.0 59.0 59.1
Educational attainment
University degree 59.8 59.7 59.9 58.6 58.5 58.8 61.8 61.6 62.1
Postsecondary non-university certificate
or diploma 59.3 59.2 59.4 56.7 56.5 56.8 60.8 60.7 61.0
High school with or without trades
certificate 57.1 57.0 57.1 54.8 54.7 54.9 59.5 59.4 59.6
Less than secondary school graduation 54.4 54.3 54.4 51.9 51.8 52.0 56.8 56.7 56.9
Difference = university minus less than
secondary school 5.4 5.4 5.5 6.7 6.7 6.8 5.0 4.9 5.1
Income adequacy quintile (area)
5 (highest) 58.9 58.8 59.0 57.4 57.2 57.5 60.8 60.6 60.9
4 57.9 57.8 58.0 55.9 55.8 56.0 60.2 60.0 60.3
3 57.1 57.0 57.2 55.0 54.9 55.1 59.5 59.4 59.6
2 56.0 55.9 56.1 53.4 53.3 53.5 58.6 58.4 58.7
1 (lowest) 53.8 53.7 53.8 50.5 50.4 50.6 56.2 56.1 56.3
Difference = quintile 5 minus quintile 1 5.2 5.2 5.2 6.8 6.8 6.8 4.5 4.5 4.6
Aboriginal identity
No Aboriginal identity 57.1 57.1 57.2 54.9 54.9 55.0 59.3 59.2 59.3
Any Aboriginal identity 50.1 49.9 50.3 49.0 48.7 49.3 52.3 52.0 52.6
North American Indian identity only 49.7 49.4 49.9 47.5 47.2 47.9 51.8 51.5 52.2
Métis identity only 52.9 52.4 53.4 50.7 50.1 51.3 55.2 54.5 55.9
Inuit identity only 46.5 45.9 47.2 45.2 44.3 46.1 47.8 46.9 48.8
Difference = not Aboriginal minus
Aboriginal 7.0 7.2 6.9 5.9 5.7 6.1 7.0 6.7 7.3
Visible minority status
Not a visible minority 56.8 56.8 56.9 54.6 54.5 54.6 59.0 59.0 59.1
Visible minority 60.8 60.6 60.9 58.9 58.7 59.1 62.5 62.3 62.7
Chinese 61.9 61.6 62.1 59.9 59.6 60.3 63.6 63.2 64.0
South Asian 60.0 59.7 60.4 58.9 58.3 59.4 61.4 60.9 62.0
Black 59.6 59.2 60.1 57.2 56.7 57.8 61.3 60.7 61.9
Filipino 60.1 59.6 60.6 57.4 56.7 58.2 61.9 61.2 62.6
Latin American 60.4 59.5 61.4 57.1 56.1 58.1 62.6 61.3 63.9
Southeast Asian 61.8 60.5 63.1 59.4 58.3 60.5 63.3 61.3 65.3
Arab 59.5 58.6 60.4 57.7 56.7 58.8 62.9 61.1 64.7
Difference = visible minority minus not
visible minority 3.9 3.8 4.0 4.3 4.2 4.5 3.5 3.3 3.6

Sources: Statistics Canada, 2001 Canadian census—tax—mortality cohort, derived from the 2001 Census of Population and the 2014
Amalgamated Mortality Database.

Large differences in the remaining life expectancy at age 25 were observed between Aboriginal
persons and non-Aboriginal persons: 5.9 years for men and 7.0 years for women. The difference
between Aboriginal persons and non-Aboriginal persons was least among the Métis group
(4.2 years for men and 4.1 years for women) and greatest among the Inuit group (9.7 years for
men and 11.5 years for women). The remaining life expectancy at age 25 was lower for the Inuit
group than for any other group examined: 45.2 years for men and 47.8 years for women (Table 2).

ASMRs, RRs and RDs were calculated for different socioeconomic and demographic groups.
Mortality rates were greater among persons who were not employed, persons of lower
educational attainment, persons with lower-status occupations (or without an occupation) and
persons with lower income. This trend was observed among both men and women (Tables 3
and 4). The socioeconomic gradients in mortality were steeper for men than for women for all of
these characteristics (Tables 3 and 4).
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Table 3-1

Age-standardized mortality rate per 100,000 person-years at risk, rate ratios and rate differences, for men aged
20 to 100 years at baseline, by selected socioeconomic characteristics, Canada, 2001 to 2011 — Employment,
educational attainment, occupation and income adequacy quintile (area and national)

95% confidence 95% confidence 95% confidence
Age-standardized interval Rate interval Rate interval
Variable Respondents Deaths mortality rate From To ratio From To differences From To
number rate ratio rate
Employment
Employed 1,166,825 45,015 986.4 962.8 1,010.4 1.00 0.0
Unemployed 88,180 4,755 1,392.4 1,278.1 1,517.0 1.41 1.29 1.54 406.1 284.4 527.8
Not in labour force 432,650 136,460 1,698.5 1,686.0 1,711.2 1.72 1.68 1.77 712.2 685.2 739.1
Educational attainment
University degree 292,635 16,890 1,012.2  992.0 1,032.7 1.00 0.0
Postsecondary non-university certificate or diploma 267,140 15,440 1,157.7 1,131.5 1,184.5 1.14 1.11 1.18 1455 1121 179.0
High school with or without trades certificate 652,405 55,745 1,330.2 1,315.9 1,344.7 1.31 128 134 3181 2931 343.0
Less than secondary school graduation 475,475 98,155 1,593.9 1,582.8 1,605.2 1.57 1.54 1.61 581.8 5585  605.0
Occupation
Professional 190,930 6,290 886.4 8353 940.7 1.00 0.0
Managerial 176,510 6,990 921.6 869.0 977.4 1.04 0.96 1.13 35.2 -40.4 110.7
Skilled, technical, supenisory 434,065 18,825 1,051.2 1,017.5 1,085.9 1.19 1.11 1.27 164.7 102.0 227.5
Semi-skilled 372,780 16,085 1,065.1 1,017.8 1,114.7 1.20 1.11 1.29 178.7 107.1 250.3
Unskilled 138,390 7,015 1,158.7 1,084.7 1,237.8 1.31 1.20 1.43 272.3 179.4 365.2
No occupation 374,980 131,025 1,802.2 1,787.1 1,817.4 2.03 1.91 2.16 915.8 861.0 970.5
Income adequacy quintile (area)
5 (highest) 250,145 26,140 1,105.7 1,086.5 1,125.3 1.00 0.0
4 323,430 30,625 1,233.3 1,215.0 1,251.9 1.12 1.09 1.14 127.6 100.8 154.4
3 354,180 37,530 1,330.8 1,314.3 1,347.6 1.20 1.18 1.23 225.1 199.5 250.7
2 373,465 53,030 1,486.2 1,472.3 1,500.3 1.34 1.32 1.37 380.5 356.6 404.5
1 (lowest) 386,435 38,900 1,738.4 1,719.6 1,757.3 1.57 1.54 1.60 632.6 605.6 659.7
Income adequacy quintile (national)
5 (highest) 249,085 26,150 1,104.1 1,084.9 1,123.7 1.00 0.0
4 323,910 30,720 1,243.7 1,224.9 1,262.7 1.13 1.10 1.15 139.6 112.5 166.6
3 354,005 37,465 1,319.1 1,302.8 1,335.6 1.19 1.17 1.22 215.0 189.6 240.4
2 373,730 53,950 1,491.4 1,477.6 1,505.3 1.35 1.32 1.38 387.3 363.4 411.1
1 (lowest) 386,925 37,940 1,739.7 1,720.6 1,759.0 1.58 1.54 1.61 635.5 608.2 662.8

... not applicable
Sources: Statistics Canada, 2001 Canadian census—tax—mortality cohort, derived from the 2001 Census of Population and the 2014 Amalgamated Mortality Database.
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Table 3-2

Age-standardized mortality rate per 100,000 person-years at risk, rate ratios and rate differences, for men aged
20 to 100 years at baseline, by selected socioeconomic characteristics, Canada, 2001 to 2011 — Aboriginal
identity, visible minority status, immigrant status, community size, and residence one year ago

95% confidence 95% confidence 95% confidence
Age-standardized & Rate & Rate interval
Variable Respondents Deaths mortality rate  From To ratio  From To differences From To
number rate ratio rate
Aboriginal identity
No Aboriginal identity 1,608,245 177,890 687.7 684.3 691.1 1.00 0.0
Any Aboriginal identity 79,410 8,340 1,203.8 1,176.9 1,231.4 1.75 1.71 1.79 516.2 488.7 543.6
North American Indian identity only 55,390 6,005 1,243.5 1,211.0 1,276.9 1.81 176  1.86 555.9 522.7 589.0
Métis identity only 16,675 1,540 984.3 933.3 1,038.0 1.43 1.36 1.51 296.6 244.2 349.0
Inuit identity only 7,010 755 1,517.3 1,385.3 1,661.9 2.21 2.01 2.42 829.6 691.5 967.8
Visible minority status
Not a visible minority 1,504,585 176,840 1,405.2 1,397.5 1,413.0 1.00 0.0
Visible minority 183,070 9,390 933.2 909.2 957.8 0.66 0.65 0.68 -472.0 -497.5 -446.5
Chinese 52,680 3,040 859.4 822.8 897.7 0.62 0.60 0.65 -521.9 -560.2 -483.7
South Asian 44,465 2,280 929.5 879.0 982.8 0.67 0.64 0.71 -451.8 -504.3 -399.4
Black 22,420 1,185 1,074.1 995.0 1,159.6 0.78 0.72 0.84 -307.2 -389.8 -224.5
Filipino 13,060 675 1,096.5 995.8 1,207.4 0.79 0.72 0.87 -284.8 -390.7 -178.9
Latin American 9,300 315 1,220.0 984.7 1,511.7 0.88 0.71 1.09 -161.3  -422.9 100.3
Southeast Asian 8,480 330 855.4 734.5 996.3 0.62 0.53 0.72 -525.9 -656.5 -395.2
Arab 9,455 395 1,092.2 944.9 1,262.5 0.79 0.68 0.91 -289.1 -447.5 -130.6
Immigrant status
Not an immigrant 1,319,945 143,530 1,443.1 1,434.0 1,452.3 1.00 0.0
Immigrant before 1961 73,325 22,072 1,236.0 1,214.8 1,257.5 0.86 0.84 0.87 -207.1 -230.3 -183.9
Immigrant from 1961 to 1970 59,315 7,985 1,202.5 1,165.9 1,240.3 0.83 0.81 0.86 -240.6 -278.9 -202.3
Immigrant from 1971 to 1980 70,200 5,579 1,122.7 1,086.5 1,160.2 0.78 0.75 0.80 -320.4 -358.3 -282.4
Immigrant from 1981 to 1990 66,815 3,799 1,042.5 1,003.2 1,083.3 0.72 0.69 0.75 -400.6 -441.7 -359.5
Immigrant from 1991 to 2001 91,015 3,043 854.5 812.4 898.9 0.59 0.56 0.62 -588.6 -632.7 -544.4
Permanent resident 7,040 222 1,247.5 1,054.7 1,475.6 0.86 0.73 1.02 -195.6  -405.2 14.1
Community size
1,000,000 or more 493,305 47,540 1,257.6 1,244.2 1,271.1 1.00 0.0
500,000 to 999,999 237,820 23,713 1,330.0 1,309.3 1,351.1 1.06 1.04 1.08 72.5 47.7 97.3
100,000 to 499,999 197,765 23,162 1,374.4 1,354.0 1,395.0 1.09 1.07 1.11 116.8 92.3 141.3
10,000 to 99,999 222,920 27,820 1,439.6 1,420.0 1,459.5 1.14 1.13 1.16 182.1 158.2 205.9
below 10,000 535,845 63,995 1,454.0 1,440.5 1,467.7 1.16 1.14 1.17 196.5 177.4 215.6
Residence one year ago
Lived at same address 1,496,665 175,397 1,364.4 1,356.8 1,372.0 1.00 0.0
Lived at different address 190,990 10,833 1,480.2 1,445.1 1,516.2 1.08 1.06 1.11 115.8 79.5 152.2

... not applicable
Sources: Statistics Canada, 2001 Canadian census—tax—mortality cohort, derived from the 2001 Census of Population and the 2014 Amalgamated Mortality Database.
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Table 4-1

Age-standardized mortality rate per 100,000 person-years at risk, rate ratios and rate differences, for women
aged 20 to 100 years at baseline, by selected socioeconomic characteristics, Canada, 2001 to 2011 —
Employment, educational attainment, occupation and income adequacy quintile (area and national)

95% confidence 95% confidence 95% confidence
Age-standardized & Rate & Rate interval
Variable Respondents Deaths mortality rate  From To ratio  From To differences From To
number rate ratio rate
Employment
Employed 1,049,085 22,175 693.1 664.8 722.6 1.00 0.0
Unemployed 72,310 1,960 964.2 869.6 1,069.1 1.39 1.24 1.56 271.1 167.5 374.8
Not in labour force 672,045 136,240 1,026.8 1,020.4 1,033.3 1.48 1.42 1.55 333.7 304.1 363.3
Educational attainment
University degree 287,370 8,635 722.8 7035 7427 1.00 0.0
Postsecondary non-university certificate or diploma 398,395 19,420 780.3 767.9  793.0 1.08 1.05 111 575 342  80.7
High school with or without trades certificate 611,275 40,935 871.7 862.4 881.0 1.21 1.17 1.24 148.8 127.1 170.5
Less than secondary school graduation 496,395 91,380 1,054.9 1,047.3 1,062.5 1.46 142 150 332.0 311.0 353.0
Occupation
Professional 224,080 3,980 639.6 579.9 705.3 1.00 0.0
Managerial 99,085 2,225 738.6 652.3 836.3 1.15 0.99 1.35 99.1 -12.0 210.1
Skilled, technical, supenisory 303,120 7,475 727.6 686.5 771.0 1.14 1.02 1.27 88.0 12.5 163.5
Semi-skilled 443,960 10,020 716.3 674.6 760.6 1.12 1.00 1.26 76.8 0.8 152.7
Unskilled 130,270 3,715 822.1 756.7 893.2 1.29 1.13 1.46 182.6 90.0 275.1
No occupation 592,925 132,955 1,059.5 1,052.4 1,066.7 1.66 1.50 1.83 420.0 357.0 483.0
Income adequacy quintile (area)
5 (highest) 343,900 17,620 800.9 786.2 815.8 1.00 0.0
4 364,785 21,200 838.5 8255 851.8 1.05 1.02 1.07 37.7 17.9 57.5
3 363,075 27,415 882.9 871.3 894.7 1.10 1.08 1.13 82.1 63.2 100.9
2 361,885 44,105 941.3 932.1 950.6 1.18 1.15 1.20 140.5 123.0 157.9
1 (lowest) 359,790 50,030 1,098.6 1,088.7 1,108.5 1.37 1.34 1.40 297.7 279.9 3155
Income adequacy quintile (national)
5 (highest) 343,185 17,510 797.6 783.0 812.4 1.00 0.0
4 365,115 21,165 838.4 825.2 851.8 1.05 1.03 1.08 40.8 21.0 60.6
3 362,805 27,335 879.8 868.3 891.5 1.10 1.08 1.13 82.2 63.5 100.9
2 362,450 44,855 948.4 939.2 957.8 1.19 1.16 1.21 150.8 133.4 168.2
1 (lowest) 359,890 49,510 1,096.6 1,086.7 1,106.5 1.37 1.35 1.40 299.0 281.2 316.7

... not applicable
Sources: Statistics Canada, 2001 Canadian census—tax—mortality cohort, derived from the 2001 Census of Population and the 2014 Amalgamated Mortality Database.
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Table 4-2

Age-standardized mortality rate per 100,000 person-years at risk, rate ratios and rate differences, for women
aged 20 to 100 years at baseline, by selected socioeconomic characteristics, Canada, 2001 to 2011 — Aboriginal
identity, visible minority status, immigrant status, community size, and residence one year ago

95% confidence 95% confidence 95% confidence
Age-standardized ___1"teval a4  interval Rate ___interval
Variable Respondents Deaths mortality rate From To ratio From To differences From To
number rate ratio rate
Aboriginal identity
No Aboriginal identity 1,706,520 153,800 452.3 449.8 454.8 1.00 0.0
Any Aboriginal identity 86,920 6,575 858.4  837.3 880.1 1.90 1.85 1.95 406.1 384.6 427.7
North American Indian identity only 62,100 4,930 888.4 863.4 914.2 1.96 1.91 2.02 436.2 4106 461.7
Métis identity only 17,125 1,085 678.7 6385 721.4 1.50 141 1.60 226.4 1849 267.9
Inuit identity only 7,295 545 1,230.5 1,107.0 1,367.7 2.72 2.45 3.02 778.2 648.1 908.3
Visible minority status
Not a visible minority 1,592,720 152,660 935.0 930.1 939.9 1.00 0.0
Visible minority 200,720 7,710 678.8 661.6 696.5 0.73 0.71 0.75 -256.1 -274.2 -238.0
Chinese 57,535 2,570 624.4 599.0 651.0 0.68 0.65 0.71 -292.0 -318.4 -265.5
South Asian 43,775 1,495 761.8 712.1 814.9 0.83 0.78 0.89 -154.6  -206.2 -103.0
Black 27,840 1,215 740.5 693.4 790.7 0.81 0.76 0.86 -175.9 -224.8 -127.1
Filipino 19,290 760 706.5 648.3 769.8 0.77 0.71 0.84 -209.9 -270.8 -149.1
Latin American 10,335 280 687.1 596.3 791.9 0.75 0.65 0.86 -229.3 -326.8 -131.7
Southeast Asian 9,160 265 641.1 543.6 756.1 0.70 0.59 0.83 -275.3 -381.2 -169.4
Arab 7,460 200 710.2 593.2 850.3 0.78 0.65 0.93 -206.2 -334.1 -78.2
Immigrant status
Not an immigrant 1,402,760 125,880 959.4 953.8 965.1 1.00 0.0
Immigrant before 1961 73,195 17,640 812.0 797.2 827.0 0.85 0.83 0.86 -147.5 -163.4 -131.6
Immigrant from 1961 to 1970 60,300 5,995 8129 788.8 837.7 0.85 0.82 0.87 -146.6 -171.6 -121.5
Immigrant from 1971 to 1980 74,555 4,885 798.3 7742 8232 0.83 0.81 0.86 -161.1 -186.2 -136.0
Immigrant from 1981 to 1990 73,210 3,325 729.1 7025 756.8 0.76 0.73 0.79 -230.3 -258.0 -202.6
Immigrant from 1991 to 2001 102,995 2,405 615.2 584.4 647.6 0.64 0.61 0.68 -344.3 -376.4 -312.2
Permanent resident 6,430 250 835.4 734.6 950.0 0.87 0.77 0.99 -124.1  -231.6 -16.5
Community size
1,000,000 or more 542,235 43,895 860.9 8525 869.4 1.00 0.0
500,000 to 999,999 259,100 22,700 888.3 876.3 900.4 1.03 1.01 1.05 27.4 12.6 42.1
100,000 to 499,999 218,615 21,505 926.9 914.0 939.9 1.08 1.06 1.10 65.9 50.5 81.4
10,000 to 99,999 242,370 25,060 950.2 9379 962.6 1.10 1.09 1.12 89.2 74.3 104.2
below 10,000 531,120 47,210 962.6  953.4 971.9 1.12 1.10 1.13 101.7 89.1 114.2
Residence one year ago
Lived at same address 1,587,450 150,985 912.1  907.2 916.9 1.00 0.0
Lived at different address 205,990 9,385 982.0 959.7 1,004.9 1.08 1.05 1.10 70.0 46.9 93.1

... not applicable
Sources: Statistics Canada, 2001 Canadian census—tax—mortality cohort, derived from the 2001 Census of Population and the 2014 Amalgamated Mortality Database.
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Among Aboriginal cohort members, ASMRs, RRs and RDs indicated greater mortality rates for
persons of Aboriginal status, particularly among Inuit respondents (Tables 3 and 4). Unlike with
socioeconomic indicators, the differences in mortality (rate ratios) between non-Aboriginal
persons and Aboriginal persons (and those who identify as only North American Indian, Métis or
Inuit) were greater among women than men (Tables 3 and 4).

Persons who were members of a visible minority had lower ASMRs, RRs and RDs than those
who were not, and these differences in rates were similar for men and women. The lowest
mortality rates were observed for men and women of the Chinese and Southeast Asian
populations (Tables 3 and 4). This grouping of visible minorities does not differentiate between
foreign-born and Canadian-born populations.

Immigrants had lower ASMRs, RRs and RDs than the Canadian-born population, and this effect
was patrticularly pronounced for men and women who immigrated in the most recent immigration
years (Tables 3 and 4).

Urban cohort members had the lowest mortality (by ASMR, RR and RD), with mortality observed
to increase as community size decreases. This disparity was slightly greater among men than
women (Tables 3 and 4).

Cox proportional hazard ratios were determined for the same socioeconomic and demographic
groups as in Tables 3 and 4, and the patterns of mortality were the same as those indicated by
the previous analyses. Mortality risk was greater for persons who were not employed, had lower
educational attainment, were part of lower income quintiles, or had lower-status occupations. The
risk of mortality was greater for Aboriginal persons than non-Aboriginal persons, and greater for
non-visible-minority populations than visible-minority populations (Table 5).
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Table 5-1

Cox proportional hazard ratios for both sexes, men, and women aged 20 to 100 years at baseline, by selected
socioeconomic characteristics, Canada, 2001 to 2011 — Employment, educational attainment, occupation and

income adequacy quintile (area and national)

Both sexes Men

Women

95% confidence

95% confidence

95% confidence

Hazard interval Hazard interval Hazard interval
Variable Deaths ratio  From To Deaths ratio From To Deaths ratio  From To
number ratio number ratio number ratio
Employment
Employed 67,190 1.00 45,015 1.00 22,175 1.00
Unemployed 6,715 1.64 1.60 1.68 4,755 1.68 1.63 1.73 1,960 1.54 1.47 1.61
Not in labour force 272,700 1.91 1.89 1.93 136,460 1.94 1.91 1.97 136,240 1.86 1.83 1.90
Educational attainment
University degree 25,525 1.00 16,890 1.00 8,640 1.00
Postsecondary non-university certificate or diploma 34,860 1.23 1.21 1.25 15,440 1.23 1.20 1.25 19,420 1.19 1.16 1.22
High school with or without trades certificate 96,680 1.45 1.43 1.47 55,745 1.49 1.47 1.52 40,935 1.38 1.34 1.41
Less than secondary school graduation 189,535 1.76 1.73 1.78 98,155 1.81 1.78 1.84 91,380 1.65 1.62 1.69
Occupation
Professional 10,270 1.00 6,290 1.00 3,980 1.00
Managerial 9,215 1.13 1.10 1.16 6,990 1.13 1.10 1.17 2,225 1.18 1.12 1.24
Skilled, technical, supenisory 26,300 1.33 1.30 1.36 18,825 1.38 1.34 1.42 7,475 1.26 1.21 1.31
Semi-skilled 26,105 1.44 1.41 1.47 16,085 1.53 1.49 1.58 10,020 1.30 1.26 1.35
Unskilled 10,730 1.70 1.66 1.75 7,015 1.79 1.73 1.85 3,715 1.56 1.50 1.64
No occupation 263,980 2.49 2.43 2.54 131,025 2.59 2.52 2.66 132,955 2.32 2.24 2.40
Income adequacy quintile (area)
5 (highest) 43,760 1.00 26,140 1.00 17,620 1.00
4 51,825 1.16 1.14 1.17 30,625 1.19 1.17 1.21 21,200 1.10 1.08 1.13
3 64,945 1.27 1.26 1.29 37,530 1.32 1.30 1.34 27,415 1.20 1.18 1.23
2 97,135 1.43 1.41 1.44 53,030 1.51 1.49 1.53 44,105 1.31 1.29 1.33
1 (lowest) 88,935 1.68 1.66 1.70 38,900 1.84 1.82 1.87 50,030 1.50 1.47 1.53
Income adequacy quintile (national)
5 (highest) 43,660 1.00 26,150 1.00 17,510 1.00
4 51,885 1.16 1.14 1.17 30,720 1.19 1.17 1.21 21,165 1.11 1.09 1.13
3 64,800 1.27 1.25 1.29 37,465 1.31 1.29 1.33 27,335 1.21 1.18 1.23
2 98,805 1.44 1.42 1.45 53,950 1.51 1.49 1.54 44,855 1.32 1.30 1.35
1 (lowest) 87,450 1.68 1.66 1.70 37,940 1.85 1.82 1.88 49,510 1.50 1.48 1.53

... not applicable

Sources: Statistics Canada, 2001 Canadian census—tax—mortality cohort, derived from the 2001 Census of Population and the 2014 Amalgamated Mortality Database.
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Table 5-2

Cox proportional hazard ratios for both sexes, men, and women aged 20 to 100 years at baseline, by selected
socioeconomic characteristics, Canada, 2001 to 2011 — Aboriginal identity, visible minority status, immigrant
status, community size, and residence one year ago

Both sexes Men Women
95% confidence 95% confidence 95% confidence
Hazard interval Hazard interval Hazard interval
Variable Deaths ratio  From To Deaths ratio  From To Deaths ratio  From To
number ratio number ratio number ratio
Aboriginal identity
No Aboriginal identity 331,690 1.00 177,890 1.00 153,800 1.00
Any Aboriginal identity 14,910 1.94 1.91 1.98 8,340 1.89 1.85 1.94 6,575 2.01 1.97 2.07
North American Indian identity only 10,935 2.01 1.98 2.05 6,005 1.96 1.91 2.01 4,930 2.09 2.03 2.15
Métis identity only 2,625 1.51 1.45 1.57 1,540 1.50 1.42 1.57 1,085 1.52 1.44 1.62
Inuit identity only 1,295 2.77 2.63 2.93 755 2.56 2.38 2.75 545 3.14 2.89 3.42
Visible minority status
Not a visible minority 329,500 1.00 176,840 1.00 152,660 1.00
Visible minority 17,100 0.65 0.64 0.66 9,390 0.62 0.61 0.64 7,710 0.67 0.66 0.69
Chinese 5,610 0.60 0.59 0.62 3,040 0.58 0.56 0.60 2,570 0.64 0.61 0.66
South Asian 3,775 0.69 0.67 0.72 2,280 0.67 0.64 0.70 1,495 0.74 0.70 0.77
Black 2,395 0.76 0.73 0.79 1,185 0.73 0.69 0.77 1,215 0.79 0.75 0.84
Filipino 1,435 0.73 0.69 0.76 675 0.73 0.68 0.79 760 0.72 0.67 0.78
Latin American 600 0.67 0.62 0.73 315 0.68 0.61 0.76 280 0.66 0.59 0.74
Southeast Asian 595 0.62 0.57 0.67 330 0.60 0.54 0.67 265 0.64 0.57 0.73
Arab 595 0.70 0.64 0.75 395 0.69 0.63 0.76 200 0.70 0.61 0.81
Immigrant status
Non immigrant 269,410 1.00 . 143,530 1.00 . 125,880 1.00
Immigrant before 1961 39,710 0.86 0.85 0.87 22,070 0.86 0.84 0.87 17,640 0.87 0.86 0.89
Immigrant from 1961 to 1970 13,980 0.78 0.77 0.79 7,985 0.77 0.75 0.79 5,995 0.79 0.77 0.81
Immigrant from 1971 to 1980 10,465 0.74 0.73 0.76 5,580 0.71 0.69 0.73 4,885 0.78 0.76 0.80
Immigrant from 1981 to 1990 7,120 0.69 0.68 0.71 3,800 0.68 0.66 0.70 3,325 0.72 0.69 0.74
Immigrant from 1991 to 2001 5,445 0.55 0.54 0.57 3,045 0.55 0.53 0.56 2,405 0.57 0.54 0.59
Permanent resident 470 0.78 0.71 0.85 220 0.71 0.62 0.81 250 0.85 0.75 0.96
Community size
1,000,000 or more 91,435 1.00 47,540 1.00 43,895 1.00
500,000 to 999,999 46,410 1.05 1.04 1.06 23,715 1.06 1.05 1.08 22,700 1.04 1.02 1.06
100,000 to 499,999 44,665 1.10 1.09 1.11 23,160 1.11 1.10 1.13 21,505 1.09 1.07 1.10
10,000 to 99,999 52,880 1.15 1.14 1.16 27,820 1.17 1.16 1.19 25,060 1.12 1.10 1.14
below 10,000 111,205 1.17 1.16 1.18 63,995 1.19 1.18 1.21 47,210 1.14 1.12 1.15
Residence one year ago
Lived at same address 326,385 1.00 175,395 1.00 150,990 1.00
Lived at different address 20,220 1.10 1.09 1.12 10,835 1.11 1.09 1.13 9,385 1.09 1.07 1.12

... not applicable

Sources: Statistics Canada, 2001 Canadian census—tax—mortality cohort, derived from the 2001 Census of Population and the 2014 Amalgamated Mortality Database.
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Table 6 provides counts of deaths by different causes of death. Approximately 34.4% of the CMDB
deaths in the cohort during the follow-up period were caused by cancers (neoplasms), 30.4%
were caused by circulatory diseases, 8.4% were caused by respiratory diseases, and 5.5% were
caused by external causes, including both unintentional injury and intentional injury.

Table 6

Number of deaths in the 2001 Canadian census—tax—mortality cohort
during the 10.6-year follow-up period (2001 to 2011), by selected causes
of death

Cause of death (ICD-10 code)’ Deaths
number percent
Infectious and parasitic diseases (A00-B99) 5,990 1.8
Neoplasms (C00-D48) 115,105 34.4
Lip, oral cavity, pharynx (C00-C14) 1,635 0.5
Esophagus (C15) 2,710 0.8
Stomach (C16) 3,165 0.9
Colon (C18) 9,265 2.8
Rectum and anus (C19-C21) 3,065 0.9
Liver and bile duct (C22) 2,890 0.9
Pancreas (C25) 6,000 1.8
Lung, trachea, bronchus, larynx (C32-C34) 30,655 9.1
Skin (C43) 1,380 04
Breast (C50) 7,870 23
Cervix uteri (C53) 585 0.2
Uterus (other than cervix) (C54-C55) 1,195 0.4
Ovary (C56) 2,665 0.8
Prostate (C61) 6,295 1.9
Kidney (C64) 2,475 0.7
Bladder (C67) 2,855 0.9
Lymph or haematopoietic tissue (C81-C96) 10,620 3.2
Diseases of the blood or blood-forming organs, immunological disorders (D50-D89) 1,340 0.4
Endocrine, nutritional and metabolic disorders (E00-E90) 13,890 4.1
Diabetes mellitus (EL0-E14) 10,590 3.2
Mental and behavioural disorders (FO0-F99) 10,905 33
Diseases of the nervous system (G00-H95) 13,005 3.9
Diseases of the circulatory system (100-199) 101,880 30.4
Ischaemic heart disease (I30-133, 139-152) 13,220 3.9
Cerebrovascular disease (160-169) 19,255 5.7
Diseases of the respiratory system (J00-J99) 28,015 8.4
Chronic low er respiratory diseases (J40-J47) 14,975 4.5
Diseases of the digestive system (KO0-K93) 13,105 3.9
Diseases of the genitourinary system (NOO-N99) 7,230 2.2
External causes of injury and poisoning (V01-Y89) 18,415 5.5
Accidental injury (V01-V99,W00-W19, X40-X49) 8,930 2.7
Suicide (X60-X84) 4,575 14

1. Only deaths from the Canadian Mortality Database w ere included in this estimate.

Note: ICD-10 stands for the International Classification of Diseases, version 10.
Sources: Statistics Canada, 2001 Canadian census—tax—mortality cohort, derived from the 2001 Census of

Population and the 2014 Amalgamated Mortality Database.
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5 Discussion

Mortality analyses of the 2001 Canadian Census—Tax—Mortality Cohort (2001 Census cohort)
indicated that mortality rates were generally higher among persons who were not employed, had
lower-status occupations, had lower educational attainment and were in lower income adequacy
quintiles (both national and area-based quintiles). Mortality rates were higher among Aboriginal
respondents (particularly among Inuit cohort members) and were lower among persons of visible
minority status and immigrants. These results are consistent with analyses of the 1991 Census
cohort (Wilkins et al. 2008) and broadly consistent with those of cohorts in other countries (e.g.,
Blakely et al. 2002; Stringhini et al. 2012).

One particular strength of the cohort is the use of the census long-form questionnaire, which was
distributed to approximately 20% of the Canadian population, providing a large analytical cohort
(3.5 million respondents, including 347,000 deaths). Successful linkage to the in-scope population
was similar to that of the 1991 Census cohort. Based on a manual review, the false positive error
rate was estimated to be very low (less than 0.2%). Detailed cause-of-death information is also
available for 96.6% of all deaths recorded in the cohort.

Although the 2001 Census cohort was broadly representative of national trends, comparing the
characteristics of the cohort with those of the in-scope population indicated some notable
differences that were primarily caused by the linkage to T1 tax records—there were likely missed
links. Since cohort members needed to be linked to a T1 tax file so that their SIN could be used
as a linkage key for mortality, the cohort population was different in that it included a greater
proportion of persons who submitted T1 tax returns. The lower-than-expected proportions of
cohort members who were younger (aged 19 to 24) or older (aged 85 and older), were not married
or in a common-law union, were in the lowest income adequacy quintile, or reported an Aboriginal
identity (Table 1) were likely attributable to lower rates of taxfilers among these groups. Persons
who had moved in a previous year were also less likely to have been linked to the cohort, probably
because the postal code of residence was used as one of the linkage keys.

In comparing the cohort with the estimated characteristics of the general population, these same
differences were still observed. For example, the cohort had a higher-than-expected proportion
of respondents who were married or in a common-law union (69%), compared with estimates
calculated from the 2001 Census data (61.8%) (Statistics Canada 2015a). Similarly, the cohort
had a lower-than-expected percentage of persons who had not graduated from high school (28%),
given the census estimates (33.8%, based on persons aged 15 years or older) (Statistics
Canada 2009).

Survival curves based on the cohort and 2005-t0-2007 life tables were nearly identical for both
men and women, indicating a strong concordance with nationally representative data. Small
differences for older age groups are likely attributable to the smaller numbers of cohort members
in these age groups and the exclusion of institutionalized adults, such as seniors in nursing
homes.

Though the estimation method used differed slightly, remaining life expectancy at age 25 was
generally similar to that reported from the 1991 Census cohort, though it was higher for men
(54.6 years compared to 52.6 years in the 1991 Census cohort) (Wilkins et al. 2008; Tjepkema
and Wilkins 2011). Remaining life expectancy at age 25 was about one year longer in the
2001 Census cohort than the remaining life expectancy calculated from the 2005-t0-2007 life
tables: 53.7 years for men and 58.0 years for women (Statistics Canada 2013). This slightly longer
life expectancy might be explained by the slightly higher socioeconomic status of the cohort
members than the general population (i.e., greater educational attainment), and the fact that the
census was more likely to miss persons of lower socioeconomic status (Statistics Canada 2014).
However, disparities in the remaining life expectancy between the lowest and highest income
quintiles, between the lowest and highest levels of educational attainment, and between
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Aboriginal and non-Aboriginal respondents were similar in the 1991 and 2001 cohorts (Wilkins et
al. 2008; Tjepkema and Wilkins 2011).

In general, the mortality statistics were similar for men and women in the 1991 and 2001 cohorts,
though ASMR values were slightly higher in 2001. This difference was likely because the current
analysis included CMDB and tax-only deaths (from the AMDB), whereas the 1991 paper included
only the deaths recorded in the CMDB (Wilkins et al. 2008). The RRs in both cohorts were very
similar among socioeconomic and demographic groups. However, there were some notable
exceptions. Men in the poorest income adequacy quintile (area-based) had a lower RR in 2001
(RR=1.57; 95% confidence interval: 1.54 to 1.60) than in 1991 (RR=1.68; 95% confidence
interval: 1.65 to 1.71). In 1991, women in lower-status occupations and lower income adequacy
quintiles had greater risk ratios (i.e., a steeper mortality gradient) than those reported in 2001.
Hazard ratios were generally similar among educational attainment groups, occupational groups,
and income adequacy quintiles between the 1991 and 2001 cohorts (Wilkins et al. 2008).

The 2001 Census cohort is an analytical dataset that can be used to examine differences in
mortality among socioeconomic and population groups, and that can also be used for
environmental health research. The results of the mortality analyses are consistent with those of
the 1991 Census cohort and the 2005-t0-2007 life tables. Further analysis may be warranted to
examine patterns of mortality across other socioeconomic dimensions. It may also be possible to
combine the 1991 and 2001 cohorts to examine patterns of cause-specific mortality for rare
causes of death or among smaller population groups.

6 Conclusion

This paper describes the linkage of the 2001 Census long-form questionnaire respondents aged
19 years or older, living in Canada, and not living in institutions, to the Amalgamated Mortality
Database, which follows cohort respondents for mortality over a 10.6-year period (to the end of
2011). In general, the survival of cohort respondents was similar to that calculated from Canada
life tables, and mortality statistics were similar to those that were expected based on a similar
cohort from a previous decade. The cohort was slightly different—more likely to be married or in
a common-law union, have higher income, have higher educational attainment, and be
employed—because the linkage methodology relied on respondents being taxfilers.
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