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Abstract

Background

An important step in monitoring progress toward
reducing or eliminating inequalities in health is
to determine the distribution of mortality rates
across various groups defined by education,
occupation, income, language, ethnicity, and
Aboriginal, visible minority and disability status.
This article describes the methods used to link
census data from the long-form questionnaire to
mortality data, and reports simple findings for
the major groups.

Data and methods

Mortality from June 4, 1991 to December 31,
2001 was tracked among a 15% sample of the
adult population of Canada, who completed the
1991 census long-form questionnaire (about 2.7
million, including 260,000 deaths). Age-specific
and age-standardized mortality rates were
calculated across the various groups, as were
hazard ratios and period life tables.

Results

Compared with people of higher socio-economic
status, mortality rates were elevated among
those of lower socio-economic status,
regardless of whether status was determined by
education, occupation or income. The findings
reveal a stair-stepped gradient, with bigger
steps near the bottom of the socio-economic
hierarchy.
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goal of Canadian health policy isto

reduce or eliminate socio-economic
inequalities in health.! An important step in
achieving this goal is to determine the
distribution of health status across groups
defined by income, education, occupation,
language and ethnicity, Aboriginal or visible
minority status, and disability status. Each of
these characteristics must be directly addressed
in terms of the most fundamental aspects of
health: life or death, and relative risks of
premature death from various causes.

Several countrieshave undertaken large,
nationally representative population-
based cohort studies of mortality by
socio-economic status (usually by
linking to national censuses and
population registries): the United
States,25 the United Kingdom or
England and Wales,6-9 Scotland,10
France,11-16 Finland,17-19 Denmark,20-22
Sweden,23-25 Norway,26-29 |taly,30
Spain,31 Switzerland,32-34 Belgium,3°
Austria,36 Lithuania,37 Israel,38 and
New Zealand.3® These studies have
mainly investigated differences by
education and occupation, and have
consistently shown lower education
levels and lower-status occupational
categories (and the economically

inactive) to have the highest mortality
rates, and higher educational levels
and higher status occupational categories
(managerial and professional) to have
the lowest mortality rates. Increasingly,
researchers have analysed such
disparities from a cause-specific and
ofteninternational perspective®© (breast
cancer,41.42 lung cancer,43 alcohol-
related diseases, 4445 stroke, 46 i schaemic
heart disease,4” all cardiovascular
diseases,48.49) or by age group (the
middle-ageds0 and elderly51).

In Canada, no nationally
representative popul ation-based cohort
studies have examined mortality by
socio-economic status in the total
population. Instead, several record-



Health Reports, Vol. 19, no. 3, September 2008 « Statistics Canada, Catalogue no. 82-003-XPE
The Canadian census mortality follow-up study ¢ Special Research Article

linkage-based mortality follow-up
studies starting from selected samples
of (or from administrative data files
about) the general population have been
conducted.52-64 \While these studies
have contributed to our knowledge of
socio-economic differentialsin mortality
in Canada, their generalizability is
limited by the scope of the universe
covered (for example, geographically
or by age, sex and/or occupation), small
sample sizes, lack of information about
cause of death, or a combination of
these constraints.

In response to these limitationsin
existing information, adatabase linking
census data from the long-form
guestionnaire to mortality data was
created to develop a set of baseline
indicators of mortality to monitor health
disparitiesin Canada. More specificaly,
the goal was to facilitate analyses of
mortality and causes of death by
indicators of social position, occupation
and industry, ethnicity, birthplace and
other socio-demographic variables, and
multi-level analyses of those effects,
including local areavariations. This
report describes the methods used to
create the database and highlights some
initial findingsthat illustrate the breadth
and depth (and research potential) of
the database. Because of therichness
of the censuslong-form questionnaire,
this study is able to provide baseline
information on mortality acrossawide
range of individual, family, household
and neighbourhood characteristics.

Methods

Mortality was tracked for more than
a decade among a 15% sample of the
adult population of Canada (some 2.7
million) who completed the 1991 census
long-form questionnaire. During the
follow-up period (June 4, 1991 to
December 31, 2001), there were over
260,000 deaths in the sample.

The study was approved by the
Statistics Canada Policy Committee®s
after consultations with the Statistics
Canada Confidentiality and Legislation
Committee, the DataAccessand Control

Services Division, and the Federal
Privacy Commissioner. It wasapproved
by the Research Ethics Committee of
the University of Toronto, and was peer-
reviewed by the Canadian Population
Health I nitiative, the Canadian Institutes
of Health Research, and the Research
Advisory Council of the Ontario
Workplace Safety and Injury Board.
It was also internally reviewed by the
Institut national de santé publique du
Québec, the Institute for Work and
Health, and the Health Statistics Division
of Statistics Canada.

Linking tothe " bridge" file
The electronic files of census data
contained no names, but names were
needed to find the corresponding deaths.
Therefore, thefirst link wasto anominal
list (name) fileto bridge between the
census and the deaths files.

Nameswere encrypted beforelinking
and were not retained on the analysis
file. Thenamefilewasabstracted from
tax-filer datafrom 1990 and 1991 (from
filingstypically submittedin April 1991
and April 1992—either about two
months before or 10 months after the
1991 census day, June 4). The name
file also contained date of birth and
postal code, plus spousal (including
common-law partner) date of birth.
Spousal records were first matched
(using encrypted social insurance
numbers), and the additional information
about the other spouse was copied to
therecord of each spouse. The nominal
list file records for the same person
for the two years were then compared.
Changes detected in postal code, dates,
marital status or names (such asfrom
maiden to married name) resulted in
the generation of additional, alternative
recordsfor such cases, so that subsequent
matches could be made to the best-
fitting record.

Probabilistic record linkage from
the census file to the name file was
then carried out. It was based mainly
on dates of birth and postal codes (of
both spouses, if applicable). Since
most people on the name file would
not have completed along-form census

questionnaire (administered to only
a20% sample of households), and since
we wanted to minimize false positive
links, deterministic matching wasfirst
done from the entire census universe
to the name file. (However, because
postal codes had not been captured
from the short form census records,
postal codes were first imputed for
the short-form records from the postal
code(s) of the nearest neighbours[higher
or lower household numbersin the same
enumeration area] with acaptured postal
code. If the postal codes of the two
donor households differed, both were
retained on alternate records.) People
on the name file who were better
matched to a census short form record
were not “in scope,” and were removed
from consideration as potential members
of the cohort. This process minimized
the possibility of false positive links
to persons on the name file who were
not eligible to be part of the cohort
followed for mortality.

Using probabilistic record linkage
techniques,56 thein-scope censusrecords
(N=3,576,487 from long-form
questionnaires for people aged 25 or
older) were then matched to the
remaining records on the name file.
Overall, 80% (N=2,860,244; the
“response” rate) of thein-scope census
records were matched to the namefile.
Details of the matching success, which
varied by socio-economic
characteristics, are presented in the
Results section. The accuracy of the
linkage from the censusin-scoperecords
to the name file was also evaluated.
Based on amanual search of astratified
random sample of the manuscript census
questionnaires, 99% of the matches
were determined to be good matches—
that is, to the correct person.

Cohort member ship

Individuals were eligible to be part
of the study cohort if they were usual
residents of Canada on the day of the
census, were in the long-form census
records, and had attained age 25 by
census day. Thesewerethe 3.6 million
“in-scope” persons shownin Table 1.



But among eligible persons, only those
matched to a name record could be
reliably followed for mortality.
Matching to a name record was
attempted only for people with at |east
areported year of birth (unimputed)
and apostal code (reported or imputed,
since imputed postal codes were mostly
of high quality). Of thein-scope census
records, 716,243 (or 20%) could not
be linked to the name file.

To be considered an institutional
resident (inmate), and thus not eligible
for cohort membership, aperson living
in an institution on census day must
have had no other residence in Canada,
or have been living at the institution
for at least six months. Thus, people
experiencing short-term episodes of
hospitalisation or incarceration were
not considered institutional residents
and were eligibleto be part of the study
cohort if their household received a
long-form census questionnaire.

Only people who were counted by
the census could be part of the cohort.
Dataquality reportsfound that the 1991
census missed 3.43% of the Canadian
population of all ages, an estimated
965,000. The missed individualswere
more likely to be young, mobile, low
income, of Aboriginal ancestry,%7 or
homeless.

Asreported above, 2,860,244 persons
were both eligible to bein the cohort,
and were successfully linked to the
namefile. However, to reduce the size
of the final cohort to equal 15% of
the Canadian population aged 25 or
older (18.2 million), about 4.4%
(125,092 person records) of the sample
who could have been followed were
randomly removed, leaving 2,735,152
people in the cohort. Thus, the final
ratio of the cohort to the “in-scope”
population of interest was 76%
(approximately 3 out of 4 censuslong-
form respondents).

Linking to the death file

Only census records that could be
“bridged” to the namefile (which had
been abstracted from non-financial tax-
filer data) could bereliably followed
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Table 1

Derivation of cohort from in-scope census records, and cohort as percentage
of 1991 population aged 25 or older, Canada

Derivation of cohort

In-scope census records (residents of Canada aged 25 or older with long-form questionnaire)

Not linked to name file
Linked to name file

Linked to name file, but not followed for deaths*
Linked to name file and followed for deaths (the cohort)

Percentage of population

1991 mid-year population estimate for all Canada, population aged 25 or older
Cohort as percentage of population aged 25 or older (%)

*simple random sample of 4.4% of those linked to name file
T CANSIM table 051-0001/3604
Source: Census mortality follow-up study, 1991 to 2001.

for mortality using the Canadian
Mortality Database. Except for
encryption and the large size of the
cohort, the methods of probabilistic
record linkage®t for the mortality follow-
up were nearly the same as those
routinely employed for mortality follow-
up studies at Statistics Canada.68

Content of the analysis file

For cohort members, the linked file
contained data from the long-form
census questionnaires, and where
applicable, datafrom the post-censal
Health and Activity Limitation Survey,®
and death data from Canadian vital
statistics. Nearly all of the 1991 census
long-form content was available,
including education, occupation,
income, visible minority and Aboriginal
status (mainly based on ethnicity of
ancestors), place of birth, language
(mother tongue, home languages,
knowledge of official languages), place
of residence, mobility, marital status,
living arrangements, housing, place
of work, and activity limitations. Death
dataincluded underlying cause of death
(previously coded) and date of death.
Records from responses to the 1991
Health and Activity Limitation Survey
(HALS) had previously been linked
to census long-form records, and this
study had approval to use those data.
As aresult, for cohort members who
werealso part of that survey (N=17,132),
information from the HALS was
availablefor analysis, but isnot reported

Number

3,576,487
716,243
2,860,244
125,092
2,735,152

18,225,349
15.0

here. Information from the 1991 post-
censal Aboriginal Peoples Survey (APS)
was not included in this study.

Mortality analyses

For each member of the cohort, person-
days of follow-up were calculated from
the beginning of the study (June 4,
1991) to the date of death, emigration
(ascertained from the name file and
known for 1991 only), or end of the
study (December 31, 2001). Person-
days of follow-up were then divided
by 365.25 to get person-years at risk.

For each single year of age (at the
time of the census) and sex, the
proportion of theinitial cohort surviving
(not known to have died or emigrated)
was cal culated to the end of the study
period (10.6 years), and compared with
the proportion of the total population
expected to survive 10.6 years, by single-
year-of-age and sex, according to the
1995 to 1997 life tables for Canada.”®
The number of deaths in the cohort
was also compared with the number
expected, based on mortality ratesfor
the non-institutional population of urban
Canada.”!

Age- and sex-specific mortality rates
by 5-year age groups (at baseline) were
used to calculate age-standardized
mortality rates (ASMRs) for subgroups
of the population, using the cohort
population structure (person-years at
risk), both sexestogether, asthe standard
population. Corresponding 95%
confidence intervals (Cls) for the
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ASMRs were calculated as described
by Carriére and Roos.72 A similar
method was used to calculate theASMR
rate differences (RD) and rate ratios
(RR) and their 95% Cls.

For age-specific analyses, cohort
members were categorized by 10-year
age groups from 25-t0-34 to 75-to-
84, and 85 or older. The mortality
rates within each age group were age-
standardized using 5-year age groups.
For example, the mortality ratein the
25-t0-34 age group was age-standardized
using the cohort age distribution for
25-t0-29- and 30-to-34-year-olds. Most
analyses used age at baseline (June
4,1991), while supplemental analyses
used age at the beginning of each year
of follow-up (for period life tables and
related statistics).

For Aboriginal results, standardization
for the ASM Rs used the age distribution
(person-years at risk) of Aboriginal
cohort members rather than that of all
cohort members. Thiswas done because
the Aboriginal population was much
younger than other Canadians, and age-
standardizing to the entire cohort
population would give undue influence
to the older ages. As well, because
there was a notable cross-over of
mortality ratesin the upper age groups
(with lower age-specific ratesfor older
Aboriginal persons of both sexes, and
much higher rates among younger
Aboriginal persons), using the
Aboriginal population as the standard
provided aclearer picture of theimpacts
of those differentials on overall
Aboriginal mortality.

Mortality hazard ratios adjusted for
age and corresponding 95% Clswere
calculated for each of the various
categories of  socio-economic
characteristics (coded as indicator or
“dummy” variables), using Cox
proportional hazard regression. Age
in completed years on census day was
included as a variable in all models
(so that age had an exponential effect
on the hazard). Separate modelswere
run for men and women. All such
computations were performed using
the PHREG procedurein the Statistical

Analysis System (SAS) Version 9.1
for Windows (SAS Institute, Cary North
Carolina).

Period life tables for each sex and
major socio-economic grouping, plus
corresponding standard errors and 95%
Cls were calculated according to the
method of Chiang.” These calculations
were done after age was transformed
from age at baseline to age at the
beginning of each year of follow-up,
and deaths and person-years at risk
were calculated separately for each
year (or partial year) of follow-up.
Deaths and person-years at risk were
then pooled by age at the beginning
of each year of follow-up, before the
calculation of thelifetables. Lifetables
for both sexestogether were constructed
by combining the columnsfor survivors
and lifeyearslived from thelifetables
for each sex, rather than by using
mortality rates based on pooled death
and population data. Thisensured that
the actual distribution of the population
by age and sex would have no effect
on the life table results.

The underlying cause of death of
those who died during the study period
had been previously coded to the World
Health Organization’s International
Classification of Diseases, Ninth
Revision (ICD-9)74 for deaths occurring
in the period 1991 through 1999, and
to the Tenth Revision (ICD-10)75 for
deaths occurring in 2000 or 2001. For
analyses by cause of death, deathswere
first grouped broadly by ICD chapter
(based on ICD-9 or ICD-10 equivalent),
and then more specifically according
to cause groupings established by the
Public Health Agency of Canada
(formerly the Laboratory Centre for
Disease Control (LCDC) cause of death
categories). For 418 deathsthat were
identified through the name file but
not linked in the vital statistics death
records, the cause was unknown. Three
other deaths were linked on the vital
statistics death records, but without
any stated cause. Those 421 deaths
were retained in the database, but with
cause of death set to “missing.”
Information on contributing causes of

death was not recorded on the Canadian
Mortality DataBase. Analysesby cause
of death are not reported here, but will
be in subsequent reports.

Definitions

Socio-economic char acteristics

Highest level of education was grouped
into four categories. lessthan secondary
graduation, secondary graduation (or
trades certificate), postsecondary
certificate or diploma (short of a
university bachelor’s degree), and
university degree (bachelor’sor higher).

The socio-economic status of
occupations (coded to the 4-digit
National Occupational Classification)
was ranked according to Boyd-NP
scores,’6 which are based on the
aggregate census data for the income
and education of all persons with a
given occupation. Boyd-NP scores
are akin to the more familiar Blishen
Index,”” but are based on 1991 (and
subsequent censuses) rather than on
1981 census data. For the entire non-
institutional censustarget population
aged 25 or older (the in-scope
population), quintiles of population
ranked by Boyd-NP score were
constructed, first nationally, and also
within each area. Areaswere defined
as census metropolitan area (CMA),
census agglomeration (CA), or
provincial or territorial residual area
not inany CMA or CA (rural and small-
town Canada). Because the differences
in mortality between quintiles were
more pronounced using the area-based
quintiles, only those results are shown.

The socio-economic status of each
occupation was al so ranked according
to five broad skill levelsderived from
the coding structure of the National
Occupational Classification asoriginally
defined by Employment and
Immigration Canada ( according to the
original alpha-numeric coding before
renumbering by Statistics Canada):
professional, managerial, skilled/
technical/supervisory, semi-skilled, and
unskilled. Peoplewithout an occupation



were retained as a separate
occupation” category.

Quintiles and deciles of population
ranked by income adequacy were
constructed. First, for each economic
family or unattached individual, total
pre-tax, post-transfer income from all
sources was pooled across all family
members, and theratio of total income
to the Statistics Canada low-income
cut-off (L1CO) for the applicable family
size and community size group was
calculated.”® Thus, all members of a
given family were assigned the same
LICO ratio, which was calcul ated for
all non-institutionalized persons (the
in-scope population), including people
living on Indian reserves. The non-
institutional population wasthen ranked
according to the LICO ratio, and
quintiles and deciles of population were
constructed, first nationally and also
withineach CMA/CA or rural and small-
town area. The purpose of constructing
the quantiles within each areawas to
take account of regional differences
in housing costs, which are not reflected
inthe LICQOs, and to permit comparisons
across areas to be based on comparable
proportions of population in each
qguantile. Since the differences in
mortality between quantiles were more
pronounced using the area-based
quantiles, only those results are shown.

Because visible minority status based
on self-identification was not available
for the 1991 census, visible minority
status was inferred from answers to
ethnic origin questions about ancestry.
For purposes of federal legislation
(Employment Equity Act of 1986),
Aboriginal peoplesare not considered
visible minorities unless they report
ancestry placing them into one of the
11 official visible minority categories:
Black; Chinese, Japanese, Korean
(grouped as East Asian); Southeast
Asian, Filipino, Other Pacific Islanders
(grouped as Southeast Asian and
Pacific); South Asian; Southwest Asian
or Arab; Latin American; and multiple
visible minorities.

Thethree main groups of Aboriginal
peoplesin Canadaare North American

no
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Indians (First Nations), Métis (mixed
Aboriginal and non-Aboriginal
descendants of mostly French-speaking
fur traders and settlers in Western
Canada), and Inuit. The 1991 census
did not ask respondentsto self-identity
asan Aboriginal person, if applicable.
Instead, Aboriginal categories were
derived from responses to questions
on ethnic origin (ancestry), Registered
or Treaty Indian status, and Band or
First Nations membership.

For this report, disability status at
baseline was derived from the four
censuslong-form disability screening
questions (activities limited at home;
activities limited at school or work;
limited in other activities; disabled or
handicapped). Persons with a“yes”
to any of those questions were
considered disabled.

Mortality rates are presented by
community size and metropolitan
influence zone.’®  Metropolitan
influence zones classify geographic
areas based on the extent of commuting
flows between rural and small-town
areas (not in any CMA or CA, so
population less than 10,000) and urban
centres (CMA or CA, so population
at least 10,000).

Results

Characteristics of the cohort

Overall, 2,735,152 adults aged 25 or
older were successfully “bridged” to
the namefile and followed for mortality.
The probability of asuccessful bridge
linkage to the name file varied by an
individual’s characteristics. Table 2
shows the number of persons in the
cohort by characteristics related to
linkage success, the cohort as a
percentage of the total “in-scope”
population, and the number of in-scope
persons not linked to the name file.
The second-last column shows, for each
category, the ratio of the percentage
of the in-scope population which was
not matched to the bridgefile, compared
with the percentage in the cohort
followed for mortality. Categorieswith
aratio greater than 1 were more likely

to be unmatched, and thus, unable to
be followed. These included women
(because they were less likely to be
in the labour force), seniors aged 65
or older (morelikely to beretired, and
therefore, lesslikely to be tax-filers),
people who were unmarried or not in
acommon-law union (fewer matching
variables available), rural residents
(postal codes less precise for matching
purposes), moversin the previous year
(more likely not to match on postal
codes), people with less than secondary
graduation (lesslikely to be employed),
people not in the labour force (less
likely to be tax-filers), people in the
lowest income adequacy quintile (less
likely to betax -filers), and those with
any Aboriginal ancestry.

Figure 1 shows, for each single year
of age, the percentage of cohort members
who survived from 1991 to the end
of 2001 (approximately 10.6 years),
compared with the expected percentage
of survivors after 10.6 years based on
the official Canadalifetablesfor 1995
to 1997. For both sexes, until about
age 75, the cohort and life table curves
are very close and often nearly
superimposed. At older ages, the cohort
survival curve becomes noticeably
higher than thelife table survival curve,
particularly for women. This is as
expected, since the cohort excluded
residents of institutions (most of whom
wereinstitutionalized because of failing
health) and anyone who failed to file
a 1990 or 1991 tax return (including
people not in the labour force or
chronically unemployed, and others
with very low incomes)—all groups
expected to have higher mortality. Based
on comparisons with life table data
for non-institutionalized persons in
urban Canada, ! ascertainment of deaths
in the cohort followed for mortality
was estimated to be approximately 97%.

Mortality differences

For both sexes and all age groups except
the oldest (85 or older), the percentage
of the cohort surviving from June 4,
1991 to the end of 2001 increased in
each successively higher income



Health Reports, Vol. 19, no. 3, September 2008 « Statistics Canada, Catalogue no. 82-003-XPE
The Canadian census mortality follow-up study ¢ Special Research Article

Persons not

Table 2
Cohort followed and deaths ascertained, non-institutionalized population aged 25 or older at baseline, Canada, 1991 to
2001

In-scope census Persons Cohortas %

respondents in cohort of total
Category (A) (B) (C)* (BIA)
number %

Total 3,576,500 2,735,200 100 76
Sex
Men 1,738,000 1,358,400 50 78
Women 1,838,500 1,376,800 50 75
Age group
25t0 64 2,972,800 2,312,700 85 78
65 or older 603,700 422,500 15 70
Marital status
Married or common-law 2,544,900 2,030,500 74 80
Not married 1,031,600 704,700 26 68
Residence
Urban 2,682,600 2,085,400 76 78
Rural 893,900 649,700 24 73
Mobility
Non-mover in last year 2,974,600 2,342,500 86 79
Mover in last year 499,900 350,400 13 70
Not applicable 102,000 42,200 2 41
Education
Secondary graduation or more 2,225,300 1,781,700 65 80
Less than secondary graduation 1,351,200 953,500 35 71
Labour force participation
In labour force 2,421,500 1,955,600 72 81
Not in labour force 1,155,000 779,500 28 67
Income adequacy quintile
Quintile 1 - poorest 715,400 470,400 17 66
Quintile 2 715,500 531,100 19 74
Quintile 3 715,100 565,400 21 79
Quintile 4 715,300 580,800 21 81
Quintile 5 - richest 715,000 587,400 21 82
Aboriginal origins
No Aboriginal origins 3,392,500 2,624,300 96 77
Any Aboriginal origins 184,000 110,800 4 60

*percent distribution of characteristic within each category
Note: Census population counts rounded to nearest 100.
Source: Census mortality follow-up study, 1991 to 2001.

adequacy quintile (data not shown).
The differences across the quintiles
increased with advancing age to a
maximum at ages 65 to 74. However,
among women aged 85 or older (and
not living in aninstitution at baseline),
the pattern was almost reversed, with
the percentages surviving generally
greater among thosein the lower than
the higher income quintiles.
Remaining life expectancy at age
25 and thelifetable proportion expected
to surviveto age 75 are shownin Table
3 and Figures 2 and 3. For both sexes,
life expectancy increased in each
successively higher income quintile.

Theinter-quintile difference (Q5-Q1)
in life expectancy was 6.8 years for
men, and 4.3 years for women. The
differences between the poorest and
next-poorest quintiles (3.1 years for
men, 2.3 years for women) were more
than twice as large as the differences
between the richest and next-richest
quintiles (1.3 yearsfor men, 0.6 years
for women). For both sexes, the
proportion expected to survive to age
75 also increased in each successively
higher income quintile. Only 51% of
men in the poorest quintile were
expected to surviveto age 75, compared
with 72% of thosein therichest quintile.

linked Ratio
(D) (E)* (E/C) Deaths
number % number
716,200 100 1.00 260,820
317,700 44 0.89 153,522
398,500 56 111 107,268
544,300 77 0.92 89,888
161,900 23 1.46 170,932
421,700 59 0.79 154,513
294,600 41 1.60 106,307
501,600 70 0.92 194,652
214,600 30 1.26 66,168
524,900 73 0.86 234,325
133,400 19 1.45 16,831
57,900 8 5.24 9,664
362,200 51 0.78 105,222
354,100 49 1.42 155,598
376,800 53 0.74 68,554
339,500 47 1.66 192,226
223,600 31 1.82 75,229
159,900 22 1.15 66,402
123,800 17 0.84 44,658
108,100 15 0.71 37,938
100,900 14 0.66 36,593
648,000 90 0.94 253,225
68,200 10 2.35 7,595

The corresponding figures for women
were 72% versus 84%.

Main findings

Table 4 (men) and Table 5 (women)
show age-standardized mortality rates
(ASMRs), rate ratios (RRs) and rate
differences (RD) for the entire cohort
aged 25 or older at baseline, by selected
characteristics.

In the usual sequence of events,
getting an education qualifies aperson
for an occupation, and working at an
occupation provides an income.
Consequently, the main findings are
presented in that order. Many other
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Figurel

Percentage surviving 10.6 years, by age and sex, cohort followed for mortality

from 1991 to 2001 versus all-Canada life tables for 1995 to 1997

%

100
Women - Cohort
80 —
Women - Life table
60 —
Men - Cohort

40 —
20 — /

Men - Life table
0 L P L

25 30 35 40 45 50 55 60 65 70 75 80 85
Age at baseline

90

Source: Census mortality follow-up study, 1991 to 2001; Statistics Canada, Life Tables — Canada, Provinces and Territories, 1995-

1997 (Catalogue 84-537), 2002.™

Table3

Remaining life expectancy at age 25 and percentage expected to survive to age

75, by income adequacy quintile and sex, non-institutionalized population
aged 25 or older, Canada, 1991 to 2001

Total Men Women
95% 95% 95%
confidence confidence confidence
interval interval interval
Income adequacy quintile years from to years from to years from to
Remaining life expectancy at age 25
Total 55.8 55.8 55.9 52.6 52.6 52.7 59.0 589 59.1
Quintile 1 - poorest 52.4 52.3 52.5 48.4 48.3 48.6 56.4  56.3 56.5
Quintile 2 55.1 55.0 55.2 515 51.4 516 58.7  58.6 589
Quintile 3 56.3 56.2 56.4 53.0 52.9 532 595 594 597
Quintile 4 57.1 57.0 57.2 54.0 53.9 54.1 60.1  60.0 60.3
Quintile 5 - richest 58.0 57.9 58.1 55.3 55.2 55.4 60.7  60.5 608
Difference: Quintile 5 - Quintile 1 5.6 54 57 6.8 6.6 7.0 4.3 41 45
Percentage expected
to survive to age 75 % from to % from to % from to
Total 715 713 716 64.0 63.8 64.2 79.0 788 79.2
Quintile 1 - poorest 61.0 60.7 61.4 50.6 50.1 51.1 715 710 719
Quintile 2 68.6 68.3 69.0 59.8 59.4 60.3 715 771 719
Quintile 3 72.7 724 730 64.9 64.4 653 80.6  80.2 810
Quintile 4 75.1 74.8 75.4 68.2 67.7 68.6 820 815 824
Quintile 5 - richest 78.1 77.8 784 724 72.0 72.8 838 834 842
Difference: Quintile 5 - Quintile 1 17.0 16.6 17.5 217 211 22.4 12.3 11.8 129

Source: Census mortality follow-up study, 1991 to 2001.

socio-economic variableswere available,
relating either to ascribed characteristics
(determined at birth or infancy, and
essentially unchangeable) or achieved
characteristics (attained over thelife
course, and changeable). Ascribed
characteristicsincluded visible minority
and Aboriginal status, place of birth
and mother tongue. Achieved
characteristicsincluded knowledge of
official languages, place of residence,
mobility, marital status and living
arrangements. Activity limitationscould
have existed at birth or devel oped later.

Education

Thefirst panel of Tables4 and 5 shows
results by educational attainment.
ASMRswere lowest among peoplewith
auniversity degree and highest for those
with less than secondary graduation.
A linear relationship was evident, with
mortality ratesincreasing at successively
lower levelsof education. Themortality
gradient was steeper for men than
women.

Appendix Table A shows RRs by
education, by 10-year age group at
baseline. The RRsare based onASMRs
calculated for each age group. For
both sexes and for all except the oldest
age group (85 or older), mortality rates
were highest among those with the | east
education, and dropped with each
increment of attainment. Aswell, RRs
were highest in the youngest age groups
and diminished with advancing age,
as previously reported in asmall pilot
study for Manitoba.80 For the oldest
age group, the pattern by education
wasreversed, so that the point estimates
of most RRs were below that of the
reference group (university degree),
especially for women, although none
of these was statistically significantly
different from 1. Mortality ratesamong
people aged 85 or older at baseline
could be cal culated only for those who
had survived to that age and were not
ingtitutionalized at thetime of the census.
(Appendix Table B shows hazard ratios
corresponding to the RRs of Appendix
Table A. Theresults are similar, but
the proportional hazard modelling used
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Figure 2
Life expectancy at age 25, by sex and income adequacy quintile, non-
institutionalized population aged 25 or older at baseline, Canada, 1991 to 2001
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Source: Census mortality follow-up study, 1991 to 2001.

Figure3

Percentage expected to survive to age 75, by sex and income adequacy
quintile, non-institutionalized population aged 25 or older at baseline,
Canada, 1991 to 2001
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Source: Census mortality follow-up study, 1991 to 2001.

in Appendix Table B does not produce
absolute rates or rate differences.)

Occupation-based socio-
economic groupings

ASMRs by sex for each quintile of
the population with an occupation
(ranked according to its Boyd-NP socio-
economic score),’® are shown in the
second panel of Tables4 and 5. ASMRs
were lowest in the highest quintile
(occupations with the highest socio-
economic ranking). Thegradientswere
not as steep as those for education and
did not necessarily increase across each
successive quintile. For example, the
ASMRs were similar for quintiles 1,
2 and 3 among employed men, and
for quintiles 1 and 2 among employed
women. People without an occupation
had much higher ASMRs, compared
with even the lowest ranked quintile
with any occupation.

A clearer pattern was evident for
occupational categoriesranked by skill
level, as shown in the third panel of
Tables 4 and 5. ASMRs for people
with an occupation were lowest among
professional's and highest among those
in unskilled occupations. For men,
ASMRsrose with each decreasein skill
level (though the difference between
adjacent categories was not always
significant). For women, RRs were
similar for all skill levels except
unskilled occupations (RR of 1.34
compared with professionals).

In general, for people aged 25 to
75 at baseline, compared with
professional occupations, RRs were
higher for all other categories of
occupations (second panel of Appendix
Table A). The gradient was stronger
in younger than older age groups. For
the unskilled occupations, the RR was
highest in the 35-to-44 age group for
both sexes (but with a stronger effect
for men). Particularly noteworthy were
the RRsfor men in age groups younger
than 55 and without an occupation,
reaching a high of 6.2 among those
aged 35to 44 at baseline. RRsamong
women without an occupation were
elevated, but not nearly as much.
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Age-standar dized mortality rates (ASMR) per 100,000 person-years at risk, showing rate ratios (RR) and rate
differences (RD), by selected socio-economic characteristics, non-institutionalized men aged 25 or older at baseline,

Canada, 1991 to 2001

Characteristic

Education

University degree’
Postsecondary diploma
Secondary graduation

Less than secondary graduation

Occupation: Boyd-NP socio-economic

quintile

Quintile 5 - highest'
Quintile 4

Quintile 3

Quintile 2

Quintile 1 - lowest
No occupation

Occupation: skill-based categories
Professional®

Managerial
Skilled/Technical/Supervisory
Semi-skilled

Unskilled

No occupation

Income adequacy quintile
Quintile 5 - richest"

Quintile 4

Quintile 3

Quintile 2

Quintile 1 - poorest

Visible minority status

Not visible minority®

Black

Southwest Asian or Arab

South Asian

East Asian

Southeast Asian or Pacific Islander
Latin American

Multiple visible minorities

Aboriginal origins
No Aboriginal origins'
Any Aboriginal origins

Registered Indian status
Not Registered Indian®
Registered Indian

Place of birth

Same province as residence’
Different province

Foreign

Year of immigration
Non-immigrant"

Before 1971

1971 to 1980

1981 to 1985

1986 to 1991
Non-permanent resident

Baseline

population

204,700
168,300
510,500
474,900

255,200
242,400
184,000
215,300
218,400
243,000

146,000
159,000
391,600
303,400
115,500
243,000

309,900
302,600
287,800
260,800
197,300

1,257,200
16,900
12,700
21,800
33,000
11,000

4,400
1,500

1,307,800
50,600

1,333,800
24,600

860,300
207,400
290,700

1,070,700
160,900
63,200
21,500
34,600
7,400

Deaths

11,100

9,279
42,378
90,795

9,879
10,814
9,029
11,617
15,658
96,555

5,479
7,094
20,386
16,028
8,010
96,555

23,638
24,326
28,476
41,273
35,839

148,660
873

659

872
1,897

149,335
4217

151,175
2,377

95,514
24,316
33,722

120,185
217,762
3,429
1,046
873

257

ASMR

900.9
1,017.4
1,168.1
1,392.0

877.6
940.2
1,037.6
1,083.6
1,068.0
1,836.2

834.9
930.4
979.4
1,086.6
11411
1,836.2

980.8
1,099.5
1,183.5
1,334.3
1,650.2

1,251.9
975.7
895.9
720.8
791.9
686.2
481.8
785.0

566.7
797.7

569.6
886.5

1322.1
1,238.8
1,008.7

1,304.6
1,054.4
914.1
785.8
651.5
982.7

95 %

confidence

from

882.9
994.4
1,156.4
1,382.7

847.7
910.5
1,002.1
1,047.1
1,046.0
1,813.4

802.0
893.6
959.7
1,057.1
1,099.8
1,813.4

966.9
1,084.5
1,169.4
1,321.0
1,633.0

1,245.5
902.7
825.2
665.1
755.1
619.8
367.8
565.7

563.5
774.0

566.3
851.5

1,3135
1,222.9
997.9

1,297.0
1,041.1
881.3
736.8
597.7
855.5

interval
to

919.2
1,040.9
1,180.0
1,401.4

908.6
970.8
1,074.4
1,121.4
1,090.3
1,859.2

869.1
968.6
999.5
1,117.0
1,183.9
1,859.2

994.9
1,114.7
1,197.8
1,347.7
1,667.7

1,258.4
1,054.5
972.6
781.2
830.4
759.7
631.1
1,089.2

570.0
822.2

572.8
923.1

1,330.7
1,254.9
1,019.7

13121
1,068.0
948.0
837.9
710.2
1,128.8

RR

1.00
113
1.30
1.55

1.00
1.07
1.18
123
1.22
2.09

1.00
111
117
1.30
1.37
2.20

1.00
112
121
1.36
1.68

1.00
0.78
0.72
0.58
0.63
0.55
0.38
0.63

1.00
141

1.00
1.56

1.00
0.94
0.76

1.00
081
0.70
0.60
0.50
0.75

95 %

confidence
interval

from

1.10
127
151

1.02
113
1.18
117
2.02

1.05
1.12
124
1.29
211

1.10
118
134
1.65

0.72
0.66
0.53
0.60
0.49
0.29
0.45

1.37

149

0.92
075

0.80
0.68
0.56
0.46
0.66

to

116
133
158

112
1.24
1.30
1.27
2.17

118
1.23
137
1.44
2.29

114
123
1.38
171

0.84
0.78
0.62
0.66
0.61
0.50
0.87

1.45

162

0.95
077

0.82
0.73
0.64
0.54
0.87

RD

0.0
116.5
267.2
491.1

0.0
62.5
160.0
206.0
190.3
958.5

0.0
95.5
1445
2517
306.2
1,001.3

0.0
118.7
202.7
353.5
669.4

0.0
-276.3
-356.1
-531.1
-460.1
-565.8
-770.1
-467.0

0.0
231.0

0.0
317.0

0.0
-83.3
-313.4

0.0
-250.1
-390.5
-518.8
-653.0
-321.9

con

from

87.0
25,6
4707

19.7
112.7
158.0
152.7
920.4

45.2
105.5
206.8
252.5
960.7

98.0
182.7
3341
647.1

-352.4
-430.0
-589.5
-498.3
-635.9
-900.3
-724.1

206.7

281.0

1015
3272

-265.6
-424.7
-569.9
-709.7
-458.3

95 %
fidence
interval

to

146.0
288.9
5115

105.3
207.2
254.0
228.0
996.6

145.8
183.5
296.7
359.9
1,041.9

139.3
222.6
372.8
691.7

-200.2
-282.2
-472.8
-421.9
-495.6
-639.9
-209.8

255.3

352.9

651
2995

-234.7
-356.3
-467.7
-596.3
-185.5
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Table 4

Age-standar dized mortality rates (ASMR) per 100,000 per son-years at risk, showing rate ratios (RR) and rate
differences (RD), by selected socio-economic characteristics, non-institutionalized men aged 25 or older at baseline,

Canada, 1991 to 2001 (continued)

Baseline

Characteristic population
Residence 1 year before
Same address' 1,163,500
Different address in same province 154,400
Different province 12,900
Foreign 7,400
Not applicable 20,100
Marital status
Legally married® 982,900
Common-law 93,900
Widowed 27,400
Separated 26,200
Divorced 45,800
Never married 182,200
Living arrangements
With relatives' 1,179,500
With non-relatives 40,700
Alone 119,300
Not applicable 18,900
Mother tongue
Englisht 776,100
French 335,400
English and French 4,200
Neither English nor French 242,600
Knowledge of official languages
English only? 921,600
French only 170,000
Both English and French 253,000
Neither English nor French 13,800
Community size
1 million or more* 411,300
500,000 to 999,999 216,700
100,000 to 499,999 205,200
10,000 to 99,999 190,000
Less than 10,000 (rural and small town) 335,200
Metropolitan influence zone
CMA or CA' 1,027,900
Rural and small town

Strong metropolitan influence 74,100

Moderate metropolitan influence 118,500

Weak metropolitan influence 116,200

No metropolitan influence 21,700
Activity limitation
No activity limitation 1,204,900
Any activity limitation 146,700
Not applicable 6,800

T reference category
... not applicable

95 %

confidence

interval

Deaths ASMR from to
139,671 1,215.1 1,208.7 1,221.6
9,097 1,358.1 1,327.7 1,389.2
561 1,111.0 1,009.2 1,223.2
184 620.4 516.0 7459
4,039 1,786.8 1,731.1 1,844.4
110,696 1,135.6 1,128.7 1,142.6
4,629 1,352.7 1,298.4 1,409.3
14,045 1,670.3 1,575.9 1,770.2
3,592 1,622.6 1,568.1 1,679.1
6,452 1,612.2 1,566.6 1,659.0
14,138 1,620.0 1,591.9 1,648.7
123,110 1,169.8 1,163.1 1,176.5
4,012 1,657.4 1,604.9 1,7116
22,434 1,629.5 1,607.8 1,651.5
3,996 1,832.8 1,774.9 1,892.6
87,637 1,258.1 1,249.7 1,266.5
38,269 1,350.4 1,336.5 1,364.5
653 1,421.0 1,314.1 1,536.7
26,993 1,020.8 1,008.5 1,033.3
106,013 12117 1,204.4 1,219.1
21,275 1,396.2 1,377.2 14155
23,823 1,210.0 1,193.9 1,226.3
2,441 976.1 934.8 1,019.1
42,962 1,171.9 1,160.7 1,183.3
21,783 1,208.0 1,191.7 12246
24,093 1,240.2 1,224.5 1,256.2
23,218 1,301.5 1,284.7 1,318.6
41,496 1,263.5 1,251.4 1,275.9
112,441 1,218.1 1,210.9 1,225.3
8,604 1,234.4 1,208.0 1,261.2
15,950 1,269.6 1,249.9 1,289.6
13,845 1,264.0 1,243.1 1,285.4
2,712 1,352.9 1,302.8 1,405.0
102,474 1,029.8 1,023.3 1,036.3
49,760 2,219.7 2,197.6 22419
1,318 1,699.9 1,608.7 1,796.3

95 % 95 %
confidence confidence
interval interval
RR from to RD from to
1.00 0.0
1.12 1.09 114 143.0 111.6 1745
0.91 0.83 1.01 -1041 2111 3.0
0.51 0.42 0.61 -594.7  -709.2 -480.2
1.47 142 152 5717 5147 628.7
1.00 0.0
1.19 114 124 2171 1612 2729
1.47 1.39 156 534.6  437.3 6320
1.43 1.38 148 487.0 4311 5429
1.42 1.38 1.46 4765  429.8 5232
1.43 140 145 4844 4552 5137
1.00 0.0
1.42 1.37 1.46 4876 4339 5414
1.39 1.37 141 459.7 4369 482.6
1.57 152 1.62 663.1 603.8 7223
1.00 0.0
1.07 1.06 1.09 92.3 76.0 108.7
1.13 1.04 122 163.0 515 2744
0.81 0.80 0.82 -237.2  -2522 -222.3
1.00 0.0
1.15 114 117 1845  164.0 205.0
1.00 0.98 1.01 1.7 -195 161
0.81 0.77 0.84 -235.7  -278.4 -192.9
1.00 0.0
1.03 1.01 1.05 36.1 16.2 56.1
1.06 1.04 1.08 68.3 489 878
111 1.09 1.13 129.6  109.3 150.0
1.08 1.06 1.09 91.6 75.0 108.3
1.00 0.0
1.01 0.99 1.04 16.3 -11.3 438
1.04 1.02 1.06 515 303 726
1.04 1.02 1.06 45.9 236 683
111 1.07 115 134.9 83.3 186.4
1.00 0.0
2.16 2.13 2.18 1,189.9 1,166.8 1,213.0
1.65 156 1.74 670.1 5762 764.1

Note: Reference population (person-years at risk) was taken from the total cohort age distribution for all variables except Aboriginal variables, for which the Aboriginal age distribution was used.

Source: Census mortality follow-up study, 1991 to 2001.

Income adequacy

Men and women in the richest income
adequacy quintile had the lowest
ASMRs. RRsrosein each successively
poorer quintile, but the change was
greatest between quintiles 1 and 2.

As shown in the last panel of
Appendix Table A, RRsvaried by age
group within each income adequacy
quintile. For each sex and all age groups
except the oldest (men) or the two oldest
(women), RRsrosein each successively

poorer income quintile. However, the
greatest increase was between the
poorest and next-poorest quintiles. RRs
peaked among people aged 45 to 54
at baselineinthe poorest income quintile,
at nearly 2.5 for men and 2.3 for women.
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Age-standar dized mortality rates (ASMR) per 100,000 person-years at risk, showing rate ratios (RR) and rate
differences (RD), by selected socio-economic char acteristics, non-institutionalized women aged 25 or older at baseline,

Canada, 1991 to 2001

Characteristic

Education

University degree’
Postsecondary diploma
Secondary graduation

Less than secondary graduation

Occupation: Boyd-NP socioeconomic

quintile

Quintile 5 - highest'
Quintile 4

Quintile 3

Quintile 2

Quintile 1 - lowest
No occupation

Occupation: skill-based categories
Professional®

Managerial
Skilled/Technical/Supervisory
Semi-skilled

Unskilled

No occupation

Income adequacy quintile
Quintile 5 - richest"

Quintile 4

Quintile 3

Quintile 2

Quintile 1 - poorest

Visible minority

Not visible minority®

Black

Southwest Asian or Arab

South Asian

East Asian

Southeast Asian or Pacific Islander
Latin American

Multiple visible minorities

Aboriginal origins
No Aboriginal origins'
Any Aboriginal origins

Registered Indian status
Not Registered Indian®
Registered Indian

Place of birth

Same province as residence’
Different province

Foreign

Year of immigration
Non-immigrant"

Before 1971

1971 to 1980

1981 to 1985

1986 to 1991
Non-permanent resident

Baseline

population

161,100
253,100
484,000
478,600

151,500
186,900
221,200
169,200
218,700
429,300

160,300

65,800
260,100
360,600
100,600
429,300

277,500
278,200
277,700
270,300
273,000

1,272,800
20,000
9,600
19,000
34,000
14,900
4,800
1,700

1,316,500
60,200

1,344,700
32,100

883,400
210,600
282,800

1,096,800
149,500
65,300
23,400
35,000
6,800

Deaths

4,656
11,292
26,517
64,803

2,566
3,691
5,254
4,545
6,894
84,318

2,697
1,486
6,689
8,848
3,230
84,318

12,955
13,612
16,182
25,129
39,390

103,973
729
356
464

1,266

103,890
3,378

105,139
2,129

66,810
17,131
23,327

84,181
18,825
2,495
799
665
303

ASMR

549.2
602.6
666.5
781.3

534.0
586.7
583.8
606.3
620.4
823.7

484.9
590.2
598.5
601.6
649.9
823.7

592.3
633.1
666.5
722.0
884.3

713.3
555.2
574.8
573.2
4717
440.7
458.7
498.5

318.9
559.8

321.2
623.7

734.2
717.3
611.9

730.8
637.2
547.7
526.1
454.4
7214

95 %

confidence

from

532.7
5914
658.5
774.8

489.5
554.5
560.3
578.2
598.7
816.2

450.5
535.9
578.7
579.8
614.2
816.2

581.7
622.3
656.3
712.7
874.3

708.9
514.0
5135
514.3
446.0
392.7
353.7
334.1

316.5
541.2

318.8
597.7

728.6
706.6
603.9

725.8
627.0
525.8
490.1
417.8
633.5

interval
to

566.2
614.1
674.6
787.8

582.5
620.8
608.3
635.7
642.8
8313

521.8
650.0
619.0
624.1
687.7
831.3

603.1
644.0
677.0
7314
894.4

717.7
599.7
643.3
638.8
498.8
4945
594.9
743.6

3213
579.0

3235
650.8

739.8
7282
620.1

735.8
647.5
570.5
564.8
494.1
821.7

RR

1.00
1.10
121
1.42

1.00
1.10
1.09
1.14
1.16
1.54

1.00
1.22
1.23
124
134
1.70

1.00
1.07
113
122
1.49

1.00
0.78
0.81
0.80
0.66
0.62
0.64
0.70

1.00
1.76

1.00
1.94

1.00
0.98
0.83

1.00
0.87
0.75
0.72
0.62
0.99

95 %

confidence
interval

from

1.06
117
138

0.99
0.99
1.03
1.06
141

1.08
1.14
114
1.22
1.58

1.04
1.10
1.19
1.46

0.72
0.72
0.72
0.63
0.55
0.50
0.47

170

186

0.96
082

0.86
0.72
0.67
0.57
0.87

to

114
125
147

122
1.20
1.25
1.28
1.68

137
134
1.35
1.47
1.83

1.10
115
1.25
153

0.84
0.90
0.90
0.70
0.69
0.83
1.04

182

2.03

0.99
085

0.89
0.78
0.77
0.68
112

RD

0.0
53.4
1173
232.0

0.0
52.8
49.9
72.3
86.4

289.7

0.0
105.3
1137
116.7
165.1
338.9

0.0
40.8
74.3

129.7
292.0

0.0

-158.1
-138.5
-140.1
-241.6
-272.6
-254.6
-214.8

0.0
240.9

0.0
302.5

0.0
-16.9

1223

0.0
-93.6

-183.1
-204.7
-276.4

9.4

con

from

332
98.7
214.1

43

17.7
35.0
242.7

38.1
72.8
74.8
1139
302.4

25.5
59.4
115.5
2774

-201.1
-203.4
-202.4
-268.3
-323.6
-373.9
-414.2

2218

275.9

-29.0

-132.1

-105.0
-206.0
-242.3
-314.8
-103.3

95 %
fidence
interval

to

736
135.9
250.0

109.8
102.2
126.9
137.8
336.8

172.5
154.6
158.7
216.2
375.3

56.0
89.1
143.8
306.6

-115.0
-73.6
-17.8

-214.9

-221.6

-135.2
-15.4

250.9
3292

47
124

-82.3
-160.2
-167.0
-238.0

84.6
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Table5

Age-standar dized mortality rates (ASMR) per 100,000 per son-years at risk, showing rate ratios (RR) and rate
differences (RD), by selected socio-economic char acteristics, non-institutionalized women aged 25 or older at baseline,
Canada, 1991 to 2001 (continued)

95 % 95 % 95 %
confidence confidence confidence
Baseline interval interval interval
Characteristic population Deaths ASMR from to RR from to RD from to
Residence 1 year before
Same address' 1,179,000 94,654 698.7 694.3 7032 1.00. 0.0
Different address in same province 155,700 6,452 779.6 760.2  799.6 1.12 1.09 115 80.9 60.7 101.1
Different province 12,500 412 680.4 6134 754.8 0.97 0.88 1.08 -18.3 -89.0 524
Foreign 7,400 125 428.7 3498 5254 0.61 0.50 0.75 -270.0  -357.3 -182.7
Not applicable 22,100 5,625 785.4 7506  821.9 1.12 1.07 1.18 86.7 50.8 122.7
Marital status
Legally married' 864,800 37,176 610.4 6033 6175 1.00 0.0
Common-law 88,900 2,012 822.3 750.1 9015 1.35 123 148 2120 1361 2879
Widowed 144,800 47,074 842.5 8114 8747 1.38 133 144 2321 199.7 264.6
Separated 39,000 2,362 798.4 763.7 8347 1.31 125 1.37 188.0 1519 224.2
Divorced 79,800 5,461 830.1 8040 857.0 1.36 131 141 2197 1923 2471
Never married 159,500 13,183 808.4 7931 8239 1.32 1.30 1.35 1980 1811 2150
Living arrangements
Living with relatives' 1,136,800 57,804 674.6 669.0 680.3 1.00 0.0
Living with non-relatives 32,000 2,394 874.1 839.2 9104 1.30 124 135 1995 1635 2355
Living alone 187,200 41,481 817.7 806.7 828.8 121 119 1.23 1431  130.7 1555
Not applicable 20,700 5,589 808.6 769.4  849.8 1.20 1.14 1.26 134.0 934 1746
Mother tongue
Englisht 794,100 64,432 748.1 7423 7539 100 ... 0.0
French 345,900 25,727 666.3 658.1 674.6 0.89 0.88 0.90 -81.8 919 717
English and French (rare) 4,400 448 783.0 7114  861.8 1.05 0.95 1.15 349 -404  110.2
Neither English nor French 232,400 16,661 616.5 607.1 626.0 0.82 0.81 0.84 -131.6  -142.7 -120.5
Knowledge of official languages
English only* 925,200 75,326 728.6 7234 7338 100 .. 0.0
French only 209,100 17,175 675.0 664.7 685.4 0.93 0.91 0.94 -53.6 -65.2  -42.0
Both English and French 221,700 12,139 628.4 617.2  639.7 0.86 0.85 0.88 -100.2  -1126 -87.8
Neither English nor French 20,800 2,628 601.5 576.1 628.1 0.83 0.79 0.86 -127.1  -153.6 -100.5
Community size
1 million or more* 433,000 32,050 662.1 6549  669.5 1.00 0.0
500,000 to 999,999 225,200 16,544 687.5 677.0 6981 1.04 1.02 1.06 254 125 382
100,000 to 499,999 212,100 18,096 733.1 7223 7440 1.1 1.09 1.13 70.9 57.9 840
10,000 to 99,999 191,900 15,906 727.0 7156 7385 1.10 1.08 1.12 64.8 513 784
Less than 10,000 (rural and small town) 314,600 24,672 734.9 7257 7442 111 1.09 113 721 610 845
Metropolitan influence zone
CMA or CA' 1,066,500 82,827 693.6 688.8 698.3 100 ... 0.0
Rural and small town
Strong metropolitan influence 67,800 4,686 695.2 675.6 7154 1.00 0.97 1.03 1.6 -189 221
Moderate metropolitan influence 111,700 9,686 722.6 708.1 7373 1.04 1.02 1.06 29.0 137 444
Weak metropolitan influence 109,800 8,468 756.8 7407 7733 1.09 1.07 1.12 63.3 463 80.2
No metropolitan influence 21,000 1,601 844.5 803.8 887.3 1.22 116 1.28 1510 1089 193.0
Activity limitation
No activity limitation 1,228,600 65,852 577.3 5729 581.8 1.00 0.0
Any activity limitation 141,100 39,745 1,330.1 1,312.9 1,347.5 2.30 227 234 752.8 7349 7706
Not applicable 7,100 1,671 989.5 926.4 1,056.9 1.71 1.60 1.83 4122  346.8 47716

T reference category

... not applicable

Note: Reference population (person-years at risk) was taken from the total cohort age distribution for all variables except Aboriginal variables, for which the Aboriginal age distribution was used.
Source: Census mortality follow-up study, 1991 to 2001.

Visible minorities be explained by the“headlthy immigrant”  statuswassignificantly protective only
All visible minority groups had lower ~ €ffect (esevidentinthemortality hazard ~ for ethnic Chinese, both men and
ASMRs, compared with Canadianswho ~ Fatiosfor visible minorities compiled ~ women.

were not part of any visibleminority. ~ Separately for Canadian-born and

A large part of this difference could ~ foreign-born, data not shown). For
the Canadian-born, visible minority



Aboriginal origins

Persons with any Aboriginal origins
(First Nations, Métis, Inuit) had higher
ASMRs (standardized to the Aboriginal
population structure) than did persons
with no Aboriginal ancestry. RRswere
greater for Aboriginal women (1.76)
than men (1.41). Mortality rates were
highest among Registered Indians (a
subset of First Nations), with RRs of
1.56 for men and 1.94 for women,
compared with all other residents of
Canada.

Immigration and mobility

Compared with the Canadian-born
population, mortality rates were
substantially lower among immigrants,
particularly recent immigrants.
However, immigrants’ mortality
advantage lessened as the number of
years since immigration increased.

Mortality rates did not vary greatly
by mobility (excluding those who had
livedin aforeign country theyear before
the census), except for people who had
lived at adifferent addressin the same
province the year before to the census,
who had slightly higher mortality rates
than did non-movers.

Marital status and living
arrangements

Currently married men and women had
lower mortality ratesthan did unmarried
or previously married people. The
results also reveal ed somewhat higher
mortality for people in common-law
unions, compared with those who were
legally married.

Language
Men whose mother tongue was French
had a somewhat higher mortality rate
than did men whose mother tongue
was English; thereversewastrue among
women. However, regardless of sex,
Allophones (neither English nor French)
had considerably lower mortality rates
than other Canadians—due, in large
part, to the “healthy immigrant” effect.
Results by knowledge of official
languages (reported ability to converse
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in English or French, evenif not fluently)
revealed that, compared with the
“English only” reference group, men
able to converse only in French had
somewhat higher mortality rates, while
women ableto converse only in French
had somewhat lower mortality rates.
For people able to converse in both
English and French, the mortality rate
for men was the same as that of the
reference group, while the rate for
women was somewhat lower. Men
unable to converse in either English
or French had considerably lower
mortality rates, and women, somewhat
lower rates (about the same as for
bilingual females), compared with the
“English-only” reference group.

Community size and
metropolitan influence zone

Mortality rates varied by community
size and metropolitan influence zone.
Rates were lowest in metropolitan areas
with a population of one million or
more (Montreal, Toronto and Vancouver
CMA ), and next lowest in metropolitan
areas with a population of 500,000 to
less than one million. Rates were
somewhat higher in smaller urban areas
and rural areas. However, inrural and
small-town areas with strong
metropolitan influence (30% to 49%
of the workforce commuting to any
CMA or CA), mortality rates were not
significantly higher than those in all
CMAs and CAs. By contrast, rates
were substantially elevated in areas
where the metropolitan influence was
weak, particularly in zones with no
metropolitan influence (none of the
workforcecommutingtoaCMA or CA).

Activity limitations

People who reported an activity
limitation had higher mortality rates
than those who did not. Mortality rates
during the follow-up period among
people with an activity limitation were
more than double the rates among people
without an activity limitation.

Why is this study
important?

I Animportant first step to monitor
progress toward reducing or
eliminating socio-economic
inequalities in health is to
determine the distribution of
mortality rates across various
groups.

I Until now, no nationally
representative Canadian
population-based cohort studies
have examined mortality by socio-
economic status.

What elseis known
on thistopic?

I Results from other countries have
consistently shown lower
education levels and lower-status
occupational categories (and the
economically inactive) to have the
highest mortality rates.

What does this study
add?

I These results provide important
baseline information on the nature
and extent of socio-economic
inequalities in mortality in Canada.

I A much greater disparity was
revealed by individual and family
income compared with
neighbourhood income, especially
for women.

Discussion

In this analysis, mortality rates were
much lower among people of higher
socio-economic status, regardless of
whether socio-economic status was
determined by education, occupation
or income. Thefindingsreveal aclear
stair-stepped gradient in mortality, with
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wider steps nearer the bottom as
compared with the top of the socio-
economic hierarchy.

The lowest mortality rates were
among the university-educated, the
employed, those in professional and
managerial occupations, and thosein
the top income brackets. The highest
mortality rates were among people with
less than secondary graduation, those
who were unemployed or not in the
labour force, those in unskilled jobs,
and thosein the lowest income brackets.

Mortality ratesalso varied by ascribed
characteristics such as ethnic origin,
Aboriginal ancestry and mother tongue,
and by achieved characteristics such
as knowledge of official languages,
mobility and marital status. Mortality
rates also differed by the presence of
activity limitations.

The census mortality follow-up study
data provide a new set of reference
mortality ratesfor occupational mortality
studies, based on people with an
occupation, or those gainfully employed
at baseline. Previously, the use of
reference mortality rates for the total
population (including many people not
in the labour force) may sometimes
have prevented detection of moderately
elevated mortality rates among workers.

Compared with life tables by
neighbourhood income quintiles for
urban Canada’® (unpublished annexes
available on request), life tables based
on individual and family income
quintiles revealed a 2.0-year greater
inter-quintile disparity in remaining
life expectancy at age 25 for men (6.8
years in this cohort versus 4.8 years
in the neighbourhood data), and a 2.9-
year greater disparity for women (4.3
versus 1.4 years). In terms of the
expected probability of survival from
ages 25 to 75, this analysis revealed
a 6.5 percentage-point greater inter-
quintile disparity for men (21.7 versus
15.2) and a5.7 percentage-point greater
disparity for women (12.3 versus 6.6).
By either measure, amuch greater inter-
quintile disparity was revealed by
individual and family income compared

to neighbourhood income, especially
for women.

Although international comparisons
were not included in theseinitial results,
it should now be possible to make such
comparisonswith the findings of census
mortality follow-up studies in other
countries.

Strengths and limitations

The study was limited to people aged
25 or older at the time of the 1991
census, and it excluded institutional
residents, non-tax-filers and persons
missed by the census. Thus, the cohort
had somewhat lower mortality rates
than the Canadian population, especially
at older ages.

Because of the reasonably high
“response” rate (80%) and the large
number of people followed (about 2.7
million, including 260,000 deaths), the
study was broadly representative of
most groupsin the Canadian population.
However, some groups were over- or
under-represented (notably, Aboriginal
people) in the sample that could be
followed for mortality. Use of more
comprehensive nominal list files as
sources of names for subsequent
encryption might have improved the
probabilistic matching rate from census
to the name file. Nevertheless, for
those records that were matched, the
accuracy of the match from censusto
the name file was very high (99%).

All of the socio-economic variables
were only known at baseline (1991),
although any achieved characteristic
may change over time. For most of
the census variables except age,
occupation and language, imputed values
could not be distinguished from non-
imputed values, but records based on
“hot deck” imputation were not included.
Information on behavioural risk factors
such as smoking and physical activity
was not available from the census.

After matching to the Canadian
Mortality DataBase, asingleunderlying
cause of death was availablefor people
determined to have died during the
study period, but contributing causes
of death were not available.

All  comparisons were age-
standardized or adjusted for age.

Implications for future
research

Theresults of the 1991-t0-2001 census
mortality follow-up study can help to
inform future research that examines
socio-economic differencesin health
outcomes and health care usein Canada.
Theresults provide detailed baseline
dataon the nature and extent of socio-
economic inequalitiesin mortality, which
isthe most fundamental health outcome
and the essential starting point for a
true understanding of the impact of
socio-economic disparitieson population
health.

Because of the rich detail of the
Canadian census with respect to socio-
economic characteristics, the findings
of the census mortality follow-up study
are pertinent to the consideration of
various policy alternatives. When clear
relationships have been established
connecting mortality not only toincome
(and sources of income), but also to
education, employment and housing
(among other variables), the evidence
base for informed policy decisionsis
widened considerably. Thisstudy thus
broadensthe evidence basefor informed
decisions.

Thesefindings provide fundamentally
important baseline data on the nature
and extent of socio-economic
inequalitiesin mortality in Canada at
the end of the 20th century. However,
this report is only an initial profile
of the results, examining the variables
one by one. Future analyses should
determine how the various dimensions
are connected—for example, to what
extent areinequalitiesin mortality across
income brackets (or Aborigina or visible
minority groups) explained by
inequalitiesin education and occupation,
and which causes of death contribute
most to the disparities?



Acknowledgements

We are grateful to the former
Occupational and Environmental Health
Research Section of the Health Statistics
Division for carrying out the record
linkages, thanks to the work of Bryan
LaFrance, LanaMarjama, Peggy Cyr,
Pierre Lalonde, Marie Beaudet, Christel
LePetit, and Martha Fair. We thank
Evelyne Perkins of the Record Linkage
Resource Centre (for linkage software
assistance), Paul Hartung of the Data
Accessand Retrieval System (for census
long-form data), and the following

References

1. First Ministers of Canada. 2003 First
Ministers’ Accord on Health Care
Renewal. Ottawa: Government of
Canada, 2003. Available at http://
www.hc-sc.gc.ca/hcs-sss/delivery-
prestation/fptcollab/2003accord/
index_e.html. Accessed February 19,
2008.

2. Muntaner C, Sorlie P, O'Campo P, et
al. Occupational hierarchy, economic
sector, and mortality from
cardiovascul ar disease among men and
women. Findings from the National
Longitudina Mortality Study. Annalsof
Epidemiology 2001; 11(3): 194-201.

3. Elo IR, Preston SH. Educational
differentialsin mortality: United States,
1979-85. Social Science and Medicine
1996; 42(1): 47-57.

4. SorliePD, Backlund E, Keller JB. U.S.
mortality by economic, demographic
and social characteristics: The National
Longitudinal Mortality Study. American
Journal of Public Health 1995; 85:
949-56.

5. Rogot E, Sorlie PD, Johnson NJ, et a.
A mortality study of one million persons
by demographic, social, and economic
factors: 1979-1981 follow-up. First data
book (NIH Publ No. 88-2896)
Washington, DC: US DHHS, Public
Health Service, 1988.

6. Johnson B, Blackwell L. Review of
methods for estimating life expectancy
by social class using the ONS
Longitudinal Study. Health Satistics
Quarterly 2007; Autumn(35): 28-36.

Statistics Canada, Catalogue no. 82-003-XPE « Health Reports, Vol. 19, no. 3, September 2008
The Canadian census mortality follow-up study ¢ Special Research Article

members of the Health Analysis and
Measurement Group (now Health
Information and Research Division):
Francois Gendron, Julie Bernier, Jean-
Marie Berthelot, and Jillian Oderkirk.
Michael Wolfson, Assistant Chief
Statistician, provided moral and material
support for thiswork sinceitsinception.
This study benefited from earlier work
on the design of census-mortality
linkages by Howard Newcombe and
Martha Smith, Elizabeth Coppock,
Loraine Marrett, Ruhee Chaudhry, and
Kristan Aronson. We are especially
grateful to the Canadian Population

7. Sloggett A, Young H, Grundy E. The
association of cancer survival with four
socioeconomic indicators: a
longitudinal study of the older
population of England and Wales 1981-
2000. BMC Cancer 2007; 7: 20.

8. Goldblatt P Mortality by socia class,
1971-85. Population Trends (HMSO)
1989; 56: 6-15

9. Fox AJ, Goldblatt PO. Longitudinal
Sudy. Socio-demographic Mortality
Differentials (SeriesLSno. 1). London:
HMSO, 1982.

10. Fischbacher CM, Bhopa R, Povey C,
et al. Record linked retrospective cohort
study of 4.6 million people exploring
ethnic variationsin disease: myocardial
infarction in South Asians. BMC Public
Health 2007; 5(7): 142.

11. Menvielle G, Chastang JF, Luce D, et
al. Evolution temporelle des inégalités
sociales de mortalité en France entre
1968 et 1996. Etude en fonction du
niveau d’études par cause de déces.
Revue d’ épidemiologie et de santé
publique 2007; 55(2): 97-105.

12. Leclerc A, Chastang JF, Menvielle G,
Luce D. Socioeconomic inegualitiesin
premature mortality in France: have
they widened in recent decades? Social
Science and Medicine 2006; 62(8):
2035-45.

13. Cambois E. Careers and mortality in
France: evidence on how far
occupational mobility predicts
differentiated risks. Social Science and
Medicine 2004; 58(12): 2545-58.

Health Initiative, which funded the
creation of the census mortality follow-
up study, for their patience and
perseverancein the face of numerous
delays. The Canadian Institutes of
Health Research, the Ontario Workplace
Safety and Insurance Board, and the
Institut national de santé publique du
Queébec contributed to other analyses
of thelinked data. Finally, wewould
like to acknowledge Canada' s provincial
andterritorial registrarsof vital statistics,
who furnish the death data for the
Canadian Mortality Data Base.

14. Couet C. L’ échantillon démographique
permanent de I’Insee. Courrier des
statistiques 2006; 117-119: 5-14.
Available at http://www.insee.fr/fr/ffc/
docs ffc/cs1176.pdf. Accessed July 10,
2008.

15. Leclerc A, Lert F, Goldberg M. Les
inégalités sociales devant la mort en
Grande-Bretagne et en France. Social
Science and Medicine 1994; 19(5):
479-87.

16. Desplanques G. La mortalité des
adultes : résultats de 2 études
longitudinales (période 1955-1980).
Paris, INSEE, 1984.

17. Martikainen P, Valkonen T. Biasrelated
to the exclusion of the economically
inactive in studies on social class
differences in mortality. International
Journal of Epidemiology 1999; 28:
899-904.

18. Valkonen T. Problems in the
measurement and international
comparisons of socio-economic
differencesin mortality. Social Science
and Medicine 1993; 36(4): 409-18.

19. Vakonen T, Martelin T, Rimpela A.
Socio-economic Mortality Differences
in Finland 1971-85. Population Series.
Helsinki: Statistics Finland, 1990.

20. Vaupel J, Gjonca E. Socioeconomic
Determinants of Longevity in Denmark,
England and Wales and the USA—A
Compar ative Sudy. Rostock, Germany:
Max Planck Institute for Demographic
Research, 2000.



21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

Health Reports, Vol. 19, no. 3, September 2008 « Statistics Canada, Catalogue no. 82-003-XPE

The Canadian census mortality follow-up study ¢ Special Research Article

Andersen O. Dodelighed ag Erhverv
1970-1980. Copenhagen: Statistics
Denmark, 1985.

Brgnfmanm-Hansen H, Baadsgaard M.
Increase in social inequality in health
expectancy in Denmark. Scandinavian
Journal of Public Health 2008; 36(1):
44-51.

Diderichsen F, Hallgvist J. Trends in
occupational mortality among middle-
aged men in Sweden 1961-1990.
International Journal of Epidemiology
1997; 26(4): 782-7.

Olausson PO. Mortality among the
elderly in Sweden by social class. Social
Science and Medicine 1991;32(4):
437-40.

Vageré D, Lundberg O. Health
inequalitiesin Britain and Sweden. The
Lancet 1989; ii: 35-6.

Naess O, Claussen B, Thelle DS, Smith
GD. Four indicators of socioeconomic
position: relative ranking across causes
of death. Scandinavian Journal of
Public Health 2005; 33(3): 215-21.

Dahl E. High mortality inlower salaried
Norwegian men: the healthy worker
effect? Journal of Epidemiology and
Community Health. 1993; 47(3): 192-4.

Dahl E, Kjaersgaard P. Social mobility
and inequality in mortality. An
assessment of the health selection
hypothesis. European Journal of Public
Health 1993; 3: 124-32.

Valkonen T. Adult mortality and level
of education: a comparison of six
countries. In Fox J, ed.: Health
Inequalities in European Countries.
Alsershot, England: Gower, 1989:
142-72.

Pagnanelli F. Une synthése des
informations sur les différences de
mortalitéen Italie selon certain facteurs
socio-économiques. In: Proceedings of
the Fifth Meeting of the UNDP/WHO/
CICRED Network on Socio-Economic
Differential Mortality in Industrialized
Countries. Paris: Committee for
International Cooperation in National
Research on Demography (CICRED),
1991.

Borrell C, Azlor E, Rodriguez-Sanz M,
et al. Trendsin socioeconomic mortality
inequalities in a southern European
urban setting at the turn of the 21st
century. Journal of Epidemiology and
Community Health. 2008; 62(3): 258-
66.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Bopp M, Spoerri A, Zwahlen M, et al.
Cohort profile: The Swiss National
Cohort — a longitudinal study of 6.8
million people. International Journal of
Epidemiology May 7, 2008 [Epub ahead
of print]. Available at doi:10.1093/ije/
dgn042.

Bopp M, Minder CE. Mortality by
education in German speaking
Switzerland, 1990-1997: results from
the Swiss National Cohort.
International Journal of Epidemiology
2003, 32, 346-354. Available at http://
ije.oxfordjournals.org/cgi/reprint/32/3/
346. Accessed February 19, 2008.

Spoerri A, Zwahlen M, Egger M, et al.
Educational inequalities in life
expectancy in German speaking part of
Switzerland 1990-1997: SwissNational
Cohort. Swiss Medical Weekly 2006;
136: 145-8. Available at http://
WwWw.smw.ch/dfe/
set_archiv.asp?target=2006/09/smw-
11328. Accessed February 19, 2008.

Van Oyen H, Bossuyt N, Deboosere P,
et al. Differential inequity in health
expectancy by region in Belgium.
Sozial- und Praventivmedizin 2005;
50(5): 301-10. Erratum in: Sozial- und
Praventivmedizin 2006; 51(1): 67.

Schwarz F. Causes of death contributing
to educational mortality disparities in
Austria. Wiener klinische Wochenschrift
2007; 119(9-10): 309-17.

Shkolnikov VM, Jasilionis D, Andreev
EM, et al. Linked versus unlinked
estimates of mortality and length of life
by education and marital status:
evidence from the first record linkage
study in Lithuania. Social Science and
Medicine 2007; 64(7): 1392-406.

Jaffe DH, Eisenbach Z, Neumark YD,
Manor O. Effects of husbands’ and
wives' education on each other’s
mortality. Social Science and Medicine
2006; 62(8): 2014-23.

Blakely T, Tobias M, Atkinson J.
Inequalitiesin mortality during and after
restructuring of the New Zealand
economy: repeated cohort studies.
British Medical Journal 2008;
336(7640): 371-5.

Mackenbach JP, Bos V, Andersen O, et
al. Widening socioeconomic
inequalitiesin mortality in six Western
European countries. International
Journal of Epidemiology 2003; 32(5):
830-7.

41.

42.

43.

45,

46.

47.

48.

49,

50.

Strand BH, Kunst A, Huisman M, et al.
The reversed social gradient: higher
breast cancer mortality in the higher
educated compared to lower educated.
A comparison of 11 European
populations during the 1990s. European
Journal of Cancer 2007; 43(7): 1200-7.

Lagerlund M, Bellocco R, Karlsson P,
et al. Socio-economic factorsand breast
cancer survival—a population-based
cohort study (Sweden). Cancer Causes
Control 2005; 16(4): 419-30.

Mackenbach JP, Huisman M, Andersen
O, et al. Inequalities in lung cancer
mortality by the educational level in 10
European populations. European
Journal of Cancer 2004; 40(1): 126-35.

Menvielle G, Kunst AE, Stirbu I, et al.
Socioeconomic inequalities in alcohol
related cancer mortality among men: to
what extent do they differ between
Western European populations?
International Journal of Cancer 2007,
121(3): 649-55.

Hemstrom O. Alcohol-related deaths
contribute to  socioeconomic
differentials in mortality in Sweden.
European Journal of Public Health
2002; 12(4): 254-62.

Avendaiio M, Kunst AE, Huisman M,
et al. Educational level and stroke
mortality: acomparison of 10 European
populations during the 1990s. Stroke
2004; 35(2): 432-7.

Avendano M, Kunst AE, Huisman M,
et al. Socioeconomic status and
ischaemic heart disease mortality in 10
western European populations during
the 1990s. Heart 2006; 92(4): 461-7.
Available at http://heart.bomj.com/cgi/
reprint/92/4/461. Accessed February 19,
2008.

Fawcett J, Blakely T. Cancer is
overtaking cardiovascular disease asthe
main driver of socioeconomic
inequalities in mortality: New Zealand
(1981-99). Jounral of Epidemiology and
Community Health. 2007; 61(1): 59-66.

Manor O, Eisenbach Z, Friedlander Y,
Kark JD. Educational differentials in
mortality from cardiovascular disease
among men and women: the Israel
Longitudinal Mortality Study. Annals of
Epidemiology 2004; 14(7): 453-60.
Huisman M, Kunst AE, Bopp M, et a.
Educational inequalities in cause-
specific mortality in middle-aged and
older men and women in eight western
European populations. The Lancet
2005; 365(9458): 493-500.



51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Huisman M, Kunst AE, Andersen O, et
al. Socioeconomic inequalities in
mortality among elderly people in 11
European populations. Journal of
Epidemiology and Community Health.
2004; 58(6): 468-75.

Roos LL, Magoon J, Gupta S, et al.
Socioeconomic determinants of
mortality in two Canadian provinces:
multilevel modelling and neighborhood
context. Social Science and Medicine
2004; 59(7): 1435-47.

Aronson K, Howe G, Fair M, Carpenter
M. Occupational Surveillance in
Canada: Cause-specific Mortality
among Workers, 1965 to 1991 (Statistics
Canada, Catalogue 84-546-XCB)
Ottawa: Statistics Canada, 2000.

Martel L, Bélanger A. An analysis of
the change in dependence-free life
expectancy in Canada between 1986
and 1996. In: Bélanger A, Gilbert S, eds.
Report on the Demographic Stuation
in Canada 1998-1999 (Statistics
Canada, Catalogue 91-209-XPE)
Ottawa: Minister of Industry, 2006:
164-86 (and Erratum).

Chen J, Beavon D, WilkinsR. Mortality
of retired public servants in Canada.
Proceedings of the Social Satistics
Section, Annual Meeting of the
American Statistical Association.
Chicago, 1996: 86-91

Wolfson MC, Rowe G, Gentleman JF,
Tomiak M. Career earnings and death:
a longitudinal analysis of older
Canadian men. Journal of Gerontol ogy:
Social Sciences 1993; 49(4): 5167-79.

Wigle DT, Semenciw RM, Wilkins K,
et al. Mortality study of Canadian male
farm operators: non-Hodgkin's
lymphoma mortality and agricultural
practices in Saskatchewan. Journal of
the National Cancer Institute 1990;
82(7): 575-82.

Wigle DT, Mao Y, Arraiz G. Mortality
follow-up study: Results from the
Canada Health Survey. Abstract.
Chronic Diseases in Canada 1989;
10(4): 44-9.

Hirdes JP, Forbes WF. Estimates of the
relative risk of mortality based on the
Ontario Longitudinal Study of Aging.
Canadian Journal on Aging 1989; 8:
222-37.

Havens B. A Case Sudy in Sample
Mortality: The Aging in Manitoba
Longitudinal Sudy. Paper presented to
the Canadian Association on
Gerontology. Halifax, October 22,
1988.

61.

62.

63.

64.

65.

66.

67.

68.

69.

Statistics Canada, Catalogue no. 82-003-XPE « Health Reports, Vol. 19, no. 3, September 2008
The Canadian census mortality follow-up study ¢ Special Research Article

Johansen H, Semenciw R, Morrison H,
et a. Important risk factorsfor deathin
adults: a 10-year follow-up of the
Nutrition Canada Survey cohort.
Canadian Medical Association Journal
1987; 136: 823-8.

Howe GR, Lindsay JP. A follow-up
study of a ten-percent sample of the
Canadian labour force: Cancer mortality
in males, 1965-1973. Journal of the
National Cancer Institute 1983; 70:
37-44.

Howe GR, Lindsay J, Miller AB.
Cancer incidence and mortality in
relation to occupation in 700,000
members of the Canadian |abour force.
Cancer Detection and Prevention 1980;
3: 487-97.

Jordan-Simpson DA, Fair ME,
Poliquin C. Canadian farm operators
study: methodology. Health Reports
(Statistics Canada, Catalogue 82-003)
1990; 2(2): 141-55.

Statistics Canada. Approved Record
Linkages, 2003: Baseline Indicators of
Mortality for Monitoring Health
Disparities. Available at http://
www.statcan.ca/english/recrdlink/
2003.htm#0312. Accessed February 20,
2008.

Fair M. Generalized Record Linkage
System — Statistics Canada’s record
linkage software. Austrian Journal of
Statistics 2004; 33(1&2): 37-53.
Available at http://www.stat.tugraz.at/
AJS/ausg041+2/041+2Fair.pdf.
Accessed February 19, 2008.

Statistics Canada. Coverage. Reference
Products, Technical Reports, 1991
Census of Population (Catalogue 92-
341X PE) Ottawa: Minister of Industry,
Science and Technology, 1994.

Fair ME, Carpenter M, Aylwin H.
Occupational and Environmental
Health Research Projects: A Descriptive
Catalogue 1978 to 2005 (Statistics
Canada, Catalogue 82-581-XWE)
Ottawa: Statistics Canada, 2006.
Available at http://www.statcan.ca/
english/freepub/82-581-X1E/82-581-
X1E2006001.pdf. Accessed February
19, 2008.

Statistics Canada. User’s Guide to the
1991 Health and Activity Limitation
Survey (HALYS) (Catalogue
82F0011GPB) Ottawa: Minister of
Industry, Science and Technology,
1994,

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

Statistics Canada . Life Tables —
Canada, Provinces and Territories,
1995-1997 (Catal ogue 84-537) Ottawa:
Minister of Industry, 2002.

WilkinsR, Berthelot M, Ng E. Trends
in mortality by neighbourhood income
in urban Canada from 1971 to 1996.
Health Reports (Statistics Canada,
Catalogue 82-003) 2002;
13(Supplement): 45-71.

Carriére KC, Roos L. A method of
comparison for standardized rates of
low-incidence events. Medical Care
1997; 35(1): 57-69.

Chiang CL. The Life Table and its
Applications. Malabar, Florida:
Robert E. Krieger, 1984.

World Health Organization. Manual of
the International Statistical
Classification of Diseases, Injuriesand
Causes of Death. Ninth Revision.
Geneva: World Health Organization,
1977.

World Health Organization.
International Statistical Classification of
Diseases and Related Health Problems,
Tenth Revision. Geneva: World Health
Organization, 1992.

Boyd M. A socioeconomic scale for
Canada: M easuring occupational status
from the census. Canadian Review of
Sociology 2008: 45(1): 51-91.

Blishen BR, Carroll WK, MooreC. The
1981 index for occupations in Canada.
Canadian Review of Sociology and
Anthropology 1987; 24(4): 465-485.

Statistics Canada. 1991 Census
Dictionary (Catalogue 92-301E)
Ottawa: Supply and Services Canada,
1992.

McNiven C, Puderer H, Janes D.
Census Metropolitan Area and Census
Agglomeration Influence Zones (M12):
A Description of the Methodology.
Geography Working Paper Series No.
2000-2 (Statistics Canada, Catalogue
92F0138MPE) Ottawa: Geography
Division, Statistics Canada, 2000.

Mustard CA, Derksen S, Berthelot IM,
et al. Age-specific education and income
gradientsin morbidity and mortality in
a Canadian province. Social Science
and Medicine 1997; 45(3): 383-97.



Health Reports, Vol. 19, no. 3, September 2008 « Statistics Canada, Catalogue no. 82-003-XPE
The Canadian census mortality follow-up study ¢ Special Research Article

Appendix

Table A
Mortality rateratios, by sex, age group, education, occupation and income adequacy, non-institutionalized population
aged 25 or older, Canada, 1991 to 2001

Age at baseline

Category Total 25t0 34 35t0 44 45t0 54 55 to 64 65t0 74 75t084  85orolder

Baseline population

Men (number) 1,358,400 371,900 353,700 243,000 190,500 135,700 55,300 8,200

Women (number) 1,376,800 400,500 364,700 226,600 161,700 136,400 71,600 15,300

Deaths

Men (number) 153,552 4,481 8,122 14,804 31,674 50,359 36,877 7,235

Women (number) 107,268 2,449 5,368 8,264 14,726 29,871 34,796 11,794

Education

Men

University degree’ 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Postsecondary diploma 1.13 1.33 1.32 1.40 1.27 1.13 1.04* 0.91*
Secondary graduation 1.30 1.88 1.75 1.75 1.54 1.31 1.10 0.95
Less than secondary graduation 1.55 2.86 2.39 2.29 1.94 1.53 1.19 1.09¢

Women

University degree’ 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Postsecondary diploma 1.10 1.24 1.29 1.18 1.22 111 1.05¢ 0.92¢
Secondary graduation 121 1.54 1.46 1.39 1.40 1.24 111 0.97¢
Less than secondary graduation 1.42 242 2.06 1.78 1.75 1.44 1.19 0.99*
Occupation

Men

Professional 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Managerial 11 1.04* 11 1.10 1.22 1.09 1.13¢ 0.99*

Skilled/Technical/Supervisory 117 1.40 1.50 1.47 1.38 1 1.05¢ 0.98*
Semi-skilled 1.30 1.79 1.85 1.73 154 1.18 1.16 1.00*

Unskilled 1.37 217 213 1.99 1.68 1.19 1.17 0.97¢
No occupation 2.20 5.85 6.15 4.69 2.58 1.62 1.35 1.37

Women

Professional® 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Managerial 122 1.01¢ 1.15* 121 1.20 1.32 0.97¢ 2.22

Skilled/Technical/Supervisory 1.23 1.13¢ 1.23 1.24 1.25 1.23 1.13¢ 177

Semi-skilled 1.24 1.42 1.35 1.28 1.26 1.18 1.17¢ 157

Unskilled 1.34 1.59 1.65 1.42 1.44 1.29 1.20* 1.60

No occupation 1.70 2.58 242 2.40 2.01 1.67 1.22 1.77

Income adequacy quintile

Men

Quintile 5 - richest 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Quintile 4 1.12 1.12 1.17 1.16 1.20 1.14 1.06 1.06*

Quintile 3 121 1.25 1.23 131 1.39 1.23 1.09 1.05¢
Quintile 2 1.36 151 1.44 1.59 1.60 1.42 1.16 112

Quintile 1 - poorest 1.68 2.34 2.40 2.45 2.18 1.61 1.29 1.13

Women

Quintile 5 - richest 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Quintile 4 1.07 1.02¢ 1.06 1.15 118 111 1.01* 0.95¢
Quintile 3 113 1.12¢ 1.20 1.30 129 1.14 1.04¢ 0.95*
Quintile 2 1.22 1.39 1.44 1.48 154 1.27 1.03* 0.91

Quintile 1 - poorest 1.49 2.05 2.15 2.34 2.01 1.50 11 0.95

T reference category

* not significantly different from reference category (p < 0.05)

Notes: Rate ratios were calculated from age-standardized mortality rates (ASMRs) standardized to the cohort age structure of person-years at risk. The ASMRs for each 10-year age group were
standardized on 5-year age groups.

Source: Census mortality follow-up study, 1991 to 2001.



Table B

Statistics Canada, Catalogue no. 82-003-XPE « Health Reports, Vol. 19, no. 3, September 2008
The Canadian census mortality follow-up study ¢ Special Research Article

Mortality hazard ratios, by sex, age group, education, occupation, income adequacy and activity limitation, non-

institutionalized population aged 25 or older, Canada, 1991 to 2001

Category

Baseline population
Men (number)
Women (number)

Deaths
Men (number)
Women (number)

Education

Men

University degree!
Postsecondary diploma
Secondary graduation

Less than secondary graduation
Women

University degree!
Postsecondary diploma
Secondary graduation

Less than secondary graduation

Occupation

Men

Professional’

Managerial
Skilled/Technical/Supervisory
Semi-skilled

Unskilled

No occupation

Women

Professional

Managerial
Skilled/Technical/Supervisory
Semi-skilled

Unskilled

No occupation

Income adequacy quintile
Men

Quintile 5 - richest"
Quintile 4

Quintile 3

Quintile 2

Quintile 1 - poorest
Women

Quintile 5 - richest"
Quintile 4

Quintile 3

Quintile 2

Quintile 1 - poorest

Income adequacy decile
Men

Decile 10 - richest"
Decile 9

Decile 8

Decile 7

Decile 6

Decile 5

Decile 4

Decile 3

Decile 2

Decile 1 - poorest
Women

Decile 10 - richest"
Decile 9

Decile 8

Decile 7

Decile 6

Decile 5

Decile 4

Decile 3

Decile 2

Decile 1 - poorest

Activity limitation
Men

Not limited"
Limited

Women

Not limited®
Limited

" reference category

Total

1,358,400
1,376,800

153,552
107,268

1.00
117
1.42
171

1.00
113
1.26
1.45

1.00
112
1.34
153
172
2.29

1.00
119
1.26
1.28
1.45
1.85

1.00
115
1.27
1.45
1.76

1.00
1.09
1.16
1.27
1.47

1.00
111
118
1.24
1.30
1.36
1.47
1.55
172
213

1.00
1.07
112
113
118
122
1.26
134
1.44
1.67

1.00
2.09

1.00
2.04

¥ not significantly different from reference category (p < 0.05)

Notes: Mortality hazard ratios were adjusted for age in single years. Census population counts were rounded to nearest 100.
Source: Census mortality follow-up study, 1991 to 2001.

25t0 34

371,900
400,500

4,481
2,449

1.00
133
1.89
2.86

1.00
1.24
155
241

1.00
1.03%
141
1.80
2.18
5.89

1.00
1.01*
1.13%
1.42
1.60
2.56

1.00
112
1.25
151
2.34

1.00
1.02%
1.12%
1.39
2.07

1.00
1.03*
1.09*
118
121
131
141
1.69
2.08
2.65

1.00
0.84*
0.94*
0.92*
0.98*
1.06%
123
132
152
2.15

1.00
4.17

1.00
5.18

3510 44

353,700
364,700

8,122
5,368

1.00
132
1.76
2.39

1.00
129
1.46
2.05

1.00
1.10
1.50
1.86
2.15
6.17

1.00
1.15%
123
135
1.65
244

1.00
118
1.25
1.46
245

1.00
1.07¢
1.22
1.47
2.20

1.00
1.05%
1.20
122
127
1.30
141
161
2.07
2.89

1.00
1.02¢
1.04*
1.11%
1.26
1.20
1.38
161
1.86
252

1.00
3.69

1.00
3.77

Age at baseline

45t0 54

243,000
226,600

14,804
8,264

1.00
1.40
174
2.26

1.00
1.18
137
175

1.00
1.09
1.46
172
1.97
4.56

1.00
1.20
124
1.27
141
2.37

1.00
117
133
161
247

1.00
115
131
1.48
2.34

1.00
112
1.19
1.28
1.35
1.46
1.62
179
2.18
2.92

1.00
1.10
123
1.18
133
1.42
1.48
1.62
2.04
2.72

1.00
3.10

1.00
3.32

55 to 64

190,500
161,700

31,674
14,726

1.00
128
155
1.94

1.00
121
1.39
174

1.00
123
1.39
1.56
1.70
247

1.00
121
124
1.25
1.45
1.96

1.00
1.20
1.38
158
215

1.00
118
1.28
152
2.00

1.00
1.18
1.25
134
143
1.56
163
179
211
247

1.00
1.20
124
132
137
143
1.59
171
1.93
2.36

1.00
2.39

1.00
2.68

65to 74

135,700
136,400

50,359
29,871

1.00
1.14
132
155

1.00
111
124
1.44

1.00
1.09
111
121
124
1.62

1.00
133
121
119
134
1.64

1.00
115
1.24
1.42
1.64

1.00
112
115
127
1.49

1.00
1.15
1.19
125
131
132
1.46
1.56
172
1.82

1.00
1.06%
114
1.15
113
122
1.28
132
1.49
167

1.00
2.00

1.00
2.14

7510 84

55,300
71,600

36,877
34,796

1.00
1.04*
111
121

1.00
1.04%
111
1.19

1.00
1.14
1.06%
118
118
138

1.00
0.97¢
1.13¢
1.18*
1.21*
122

1.00
1.06
111
118
131

1.00
1.02¢
1.05
1.04%
111

1.00
1.05*
1.10
1.07
113
1.14
1.18
122
133
132

1.00
1.04%
1.04*
1.04*
1.07*
1.08
1.00%
1.09
112
117

1.00
171

1.00
1.70

85 or older

8,200
15,300

7,235
11,794

1.00
0.89*
0.95*
1.10

1.00

0.90*
0.95*
0.98*

1.00
0.95¢
1.03%
0.89*
1.08*
167

1.00
2.14
2.03
1.69
1.67
2.20

1.00
1.07¢
1.06*
112
115

1.00
0.93¢
0.93*
0.90
0.94*

1.00
1.04*
1.07¢
1.09*
1.07%
1.08%
1.14
1.15
1.19
1.08*

1.00

0.98*
0.93*
0.90*
0.95*
0.89

0.91%
0.87

0.94*
0.92*

1.00
158

1.00
1.48





