Trends in mortality
oy neighlbourhood income

INn urban Canada
from 1971 10 1996

e From 1971 to 1996, differences in life expectancy between the richest and poorest income
quintiles diminished by well over 1 year for each sex.

e Differences in infant mortality declined by 7 per thousand (76%).
e The rate of income-related excess potential years of life lost before age 75 diminished by 35%.

e [or most causes of death, socio-economic disparities in mortality diminished markedly over
time. However, some causes of death showed little change, and a few showed clearly widening

disparities.

Abstract

Objectives
This article describes changes in income-related differences in mortality in Canada
from 1971 to 1996, including trends by specific causes of death.

Data source

Death registration and population data for residents of census metropolitan areas
(CMAs) were obtained from the Canadian Mortality Data Base and population
censuses for 1971, 1986, 1991, and 1996. The death data were then coded to
census tract (CT), and institutional residents were identified (for exclusion).

Analytical techniques

Within each CMA, the non-institutional population and deaths were grouped into
neighbourhood income quintiles on the basis of the CT percentage of population
below Canada's low-income cut-offs. Life expectancy at birth, probability of survival
to age 75, potential years of life lost (PYLL), and income-related excess PYLL
before age 75 were calculated, as were age-specific mortality rates and age-
standardized mortality rates (ASMRs) for major causes of death.

Main results

From 1971 to 1996, differences in life expectancy between the richest and poorest
income quintiles of urban Canada diminished by well over 1 year for each sex (from
6.3 to 5.0 years for males, and from 2.8 to 1.6 years for females). Inter-quintile
differences in infant mortality declined by 7 per thousand (76%). The rate of
income-related excess potential years of life lost (PYLL) before age 75 diminished
by 35%. By 1996 the major causes of death contributing to excess PYLL were
circulatory diseases, injuries, neoplasms, and infectious diseases. For most causes
of death (notably ischemic heart disease, most injuries, cirrhosis of the liver, and
perinatal conditions), socio-economic disparities in mortality diminished markedly
over time. However, some causes of death (such as lung cancer, prostate cancer
and suicide for males, and breast cancer for females) showed little change, while a
few (lung cancer for females, and infectious diseases, mental disorders and
diabetes for both sexes) showed clearly widening disparities.

Conclusions

Because of the multiple pathways through which such differences are believed to
arise, continued progress in reducing socio-economic disparities in mortality in
Canada may require both broad-based intersectoral policies and highly targeted
interventions, as well as better data on the nature of the existing disparities with
respect to socio-economic characteristics other than neighbourhood income.
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he reduction of socio-economic inequities in
health—*Health for All"—is an explicit objective
of health policy in Canada.'® Many studies in
various countries have shown that all-cause mortality,
as well as mortality for specific causes of death, is
considerably higher among people of lower socio-
economic status.*” In Canada an increasing number
of studies have confirmed such patterns using
individual-level socio-economic data®?* as well as
small area-based socio-economic data.?-%
Internationally, the findings for trends over time are
inconsistent. Some studies have reported a widening
of socio-economic disparities in mortality,*¢*'" while
others have reported a narrowing of such
differences,?® 443 and a few have reported changes
in both directions, depending on the time period.3® 44
Only two Canadian studies, neither of them recent,
have provided information on how income-related
disparities in mortality rates have changed over
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Neighbourhood income and mortality

Methods

Data sources

Death registration and population data for residents of Canadian
census metropolitan areas (CMAs) were obtained from the Canadian
Mortality Data Base and population censuses for 1971, 1986, 1991,
and 1996. CMAs, which account for about 60% of Canada’s total
population, were used because neighbourhoods are more clearly
defined and residential segregation by income is more pronounced
in big cities than in small towns and rural areas.

Variables extracted from the Canadian Mortality Data Base
included age, sex, marital status, place of birth, census subdivision
(municipality) of usual place of residence, and cause of death. From
microfilm records, optical images, and supplementary electronic files,
the street address, city, and postal code (if available) were also
obtained for each death to establish the census tract (CT) of usual
place of residence and to determine if the decedent resided in a
long-term care facility (for further information, see Restrictions and
coding to CT and quintile*®2 and Appendix Table A). For 1971, data
already coded to CT and with institutional residents identified were
obtained from a tape created by Statistics Canada for a previous
study.®

Deaths of residents of long-term care facilities were excluded
because the income level of the CT in which an institution was located
might be unrelated to the income of its residents. A smaller number
of deaths were excluded because the CT of residence could not be
coded, because CT income data were not available, or because
age or sex was unknown (Table 1). After these exclusions,
approximately 357,000 deaths (74,000 in 1971, 88,000 in 1986,
93,000in 1991, and 102,000 in 1996) were available for analysis by
quintile. These represented approximately 98% of non-institutional
deaths in 1971 and at least 99% of non-institutional deaths in
subsequent years.

Causes of death had been coded according to the International
Classification of Diseases (ICDA-8% in 1971 and ICD-9% in
subsequent years) and were analyzed by ICD chapter and by
common specific causes within chapters (see Appendix Table B).
For 1986 only, deaths due to acquired immune deficiency syndrome
were reallocated from metabolic disorders (ICD-9 279.1) to infectious
diseases (ICD-9 042.9) for comparability with coding for subsequent
years.

For 1986, 1991, and 1996, the total population less residents of
long-term care facilities (14.9 million in 1986, 16.5 million in 1991,
and 17.7 million in 1996) was used as the denominator for calculating
mortality rates. For 1971, the total population (11.6 million) was used
instead, since the 1971 census coding of type of collective dwelling
was considered unreliable. The study base thus consisted of 60.7
million person-years at risk.
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Analytical techniques

Abridged life tables for 1971, 1986, 1991, and 1996 and
corresponding standard errors for life expectancy and the probability
of survival to each age were calculated for each income quintile
and sex according to the method of Chiang,*® except that life
expectancy for the last age interval (95+) was taken as the inverse
of the age-specific mortality rate. Life tables for both sexes together
were constructed by combining the columns for survivors and life
years lived from the life tables for each sex, rather than using mortality
rates based on pooled death and population data. This ensured
that the actual distribution of the population by age and sex would
have no effect on the life table results.

Potential years of life lost (PYLL) before age 75 was calculated as
described by Romeder and McWhinnie,* except that infant deaths
and deaths from ages 70 to 74 were included. Excess PYLL was
defined as the difference between observed and expected PYLL,
where expected PYLL was that which would have occurred if the
age- and sex-specific mortality rates in the richest quintile had applied
to the total population.

Confidence intervals for the age-specific mortality rates were
calculated by the method of Fleiss.*” The inter-quintile mortality rate
ratio was calculated as the rate for the poorest quintile divided by
the rate for the richest quintile. Mortality rate differences were
calculated as the rate for the poorest quintile (or total) less that for
the richest quintile. Confidence intervals for the rate ratios and rate
differences were calculated as described by Rothman® and Kelsey
et al.®® Survivorship differences were expressed as the percentage
of the population in the richest quintile that was expected to survive
to a given age, less the percentage of the population in the poorest
quintile that was expected to survive to that age.

Age-standardized mortality rates (ASMRs) for each sex were
calculated by the direct method, with the 1986 CMA population
(excluding residents of long-term care facilities) as the reference
population. ASMRs for both sexes together were standardized by
sex as well as by age. Standard errors for the ASMRs were calculated
as described by Spiegelman® and Brillinger;®" this method assumes
a binomial distribution of the rates in each stratum. Asymmetric
confidence intervals for the ASMRs were calculated by the method
of Carriére and Roos,® which assumes a Poisson distribution of the
deaths in each stratum. Inter-quintile mortality rate ratios for the
ASMRs were calculated as the ratio of the ASMR in the poorest
quintile divided by the ASMR in the richest quintile. Inter-quintile
mortality rate differences compared the ASMR of the poorest quintile
with that of the richest quintile. Excess mortality was defined as the
ASMR for the total population less the ASMR of the richest quintile.
Confidence intervals for the population-attributable risk percentages
were calculated according to the method of Fleiss.*
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time.?"28 Furthermore, trends for certain specific
causes of death differed from those for all-cause
mortality.?® 454 In some cases, the direction of trends
also differed according to whether rate ratio or rate
difference measures were used.*

This study fills an important gap since it examines
changes in mortality rates by income in urban Canada
over a recent 25-year period. The objective was to
determine if income-related differences in mortality
rates have changed since the early 1970s, and if so,
by how much, in which period, and for what ages and
which causes of death.

Demographic and socio-economic
characteristics

We divided the population into fifths (quintiles) based
on the percentage of population in their neighbourhood
(CT) below the low-income cut-offs (see Restrictions
and coding to CT and quintile). Because the
population increased, the number of people of each
sex in each neighbourhood income quintile grew from
about 1.1 million in 1971 to 1.7 million in 1996
(Table 2). The number of deaths per quintile and sex
varied from a low of just over 4,000 for females of the
richest quintile in 1971 to a high of over 14,000 for
males of the poorest quintile in 1986.

The percentage of residents classified as low
income in each quintile was generally similarin 1971,
1986, and 1991, but the gradient between the poorest
and richest quintiles was noticeably steeper in 1996
(Chart 1).

Neighbourhood income and mortality

Table 1
Total deaths, deaths excluded from analysis (by reason for

exclusion), and non-institutional population, urban Canada,
1971 to 1996

1971 1986 1991 1996

Total deaths in study area 81,465 104,104 109,960 122,104
Death registrations not retrieved 18 0 0 0

Residents of health care facilities 5,912 14,835 16,510 19,185

Census tract not coded 1,375 923 17 1,010

Census tract excluded 109 213 97 122

Age or sex unknown 61 4 8 1

Deaths remaining for analysis by quintile 73,990 88,129 93,328 101,786

Non-institutional population for analysis 11,605,660 14,946,360 16,503,465 17,690,820

Data source: Canadian Mortality Data Base and supplemental address files;
special tabulations of census population data

Notes: The 1971 and 1986 analysis files were restricted to deaths for which
income quintile was known. The 1991 and 1996 analysis files included 79 and
1023 deaths, respectively, that were not classified by income quintile. Census
tracts were excluded either because of missing income data or high rate of
non-response to census.

From 1971 to 1996, the percentage of the population
born outside of Canada diminished for quintile 1 (the
richest), stayed roughly the same for quintile 2, and
grew substantially for quintiles 3, 4, and 5 (Chart 2).

Other socio-economic characteristics also varied
systematically by quintile®® (see values for 1996 in
Table 3). Thus, the poorer quintiles had not only a
lower average household income, but also a higher
percentage of renters, lower levels of education, higher
unemployment, and a lower percentage of people with
professional and managerial occupations.

Non-institutional deaths and population by neighbourhood income quintile and sex, urban Canada, 1971 to 1996

1986

Table 2
1971

Total Males Females Total
Deaths
Total 73,990 42974 31,016 88,129
Quintile 1 (richest) 9,488 5359 4,129 11,794
Quintile 2 11,815 6,755 5,060 14,308
Quintile 3 14200 8,062 6,138 17,105
Quintile 4 16,054 9,090 6,964 19,609
Quintile 5 (poorest) 22,433 13,708 8,725 25,313
Population ('000)
Total 11,606 5,728 5878 14,946
Quintile 1 (richest) 2,231 1,111 1,120 2,908
Quintile 2 2,307 1,139 1,168 2,980
Quintile 3 2,323 1,143 1,180 2,995
Quintile 4 2,324 1137 1,186 2,984
Quintile 5 (poorest) 2421 1,199 1,222 3,079

Males Females

49,462

6,607
8,030
9,509
10,887
14,429

7,313

1,449
1,476
1,458
1,434
1,496

1991 1996

Total Males Females Total Males Females

38,667 93,407 52,175 41,232 102,809 55,929 46,880
5,187 12,330 6,932 5,398 15,268 8,359 6,909
6,278 15,176 8,440 6,736 17,076 9,327 7,749
7,596 18,784 10,427 8,357 19,974 10,811 9,163
8,722 21,881 12,068 9,813 23,347 12,495 10,852
10,884 25157 14,267 10,890 26,121 14,384 11,737
7,633 16,503 8,090 8414 17,691 8,647 9,044
1,459 3,312 1656 1,654 3,634 1,808 1,827
1,503 3275 1616 1,659 3,509 1,725 1,784
1,538 3,334 1619 1,714 3524 1,708 1,815
1,551 3,332 1,607 1,725 3517 1,694 1,823
1,582 3,248 1,589 1,660 3,500 1,708 1,791

Data source: Canadian Mortality Data Base and supplemental address files; special tabulations of census population data
Note: For 1991 and 1996, total deaths include those for which income quintile was unknown (not shown separately).
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Neighbourhood income and mortality

Chart 1

Low income: percentage of population below the low-income
cut-offs, by neighbourhood income quintile, urban Canada,
1971 to 1996
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Data sources: Canadian Mortality Data Base and supplemental address files;
special tabulations of census population data

Chart 2

Foreign-born: percentage of population born outside Canada,
by neighbourhood income quintile, urban Canada, 1971 to
1996
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Data sources: Census tract profile data for non-institutional population®’;
special tabulations.

Table 3

Socio-economic characteristics of each neighbourhood income quintile, urban Canada, 1996

Average Income

Income quintile Low household from gov't

income income IPPET transfers

% $ $ %

Total 215 51,718 34,901 12.1

Quintile 1 (richest) 7.6 72,944 45592 7.3

Quintile 2 12.8 61,780 39,636 9.6

Quintile 3 19.2 52,880 35,393 12.0

Quintile 4 271 43921 30616 15.3

Quintile 5 (poorest) 4.7 33,421 24,531 20.3

Recent Managerial Low Lone

Housing Foreign immi-  Unem- professional education¥ parent
owned born  grants* ployed® occupations'! (<9 years) families®
% % % % % % %

58.6 25.1 5.6 9.3 9.8 10.4 23.3
84.7 16.2 27 6.1 13.2 5.7 134
75.7 204 4.1 7.3 1.0 8.1 174
62.2 255 5.6 8.7 9.5 9.8 22.8
494 29.7 6.9 10.6 8.1 13.0 285
30.2 34.0 8.6 14.5 6.7 15.2 37.8

Data source: 1996 census tract profile data for non-institutional population
Notes: 1 Income per person-equivalent (average household income adjusted for household size).
1 Immigrants who arrived from 1981 to 1991, as a percentage of all persons aged 5 or older.

§ As percentage of labour force aged 15 and over.

11 Includes occupations in managerial, administrative, teaching, and related occupations, as well as occupations in medicine and health.

11 As percentage of population aged 15 and over.
§§ As percentage of all families with children at home.

General mortality trends

The results that follow show that from 1971 through
1996 there was a general pattern of decline in mortality
rates for all income quintiles, for both sexes, and for
most causes of death. Throughout this 25-year period,
the most common pattern was of an income gradient

Supplement to Health Reports, volume 13, 2002

in mortality whereby the richest quintile had the lowest
mortality rates and the poorest quintile the highest.
These income gradients generally persisted over time,
although they tended to be less steep in the more
recent years, particularly for females.
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Neighbourhood income and mortality

Restrictions and coding

to gT and guinﬁle

Study areas. In 1986, 1991, and 1996, 25 urban agglomerations
were defined by Statistics Canada as census metropolitan areas
(CMAs) on the basis of population size and commuting flows, and
all of these were included in the study. The 25 CMAs represented
roughly 60% of the total Canadian population in those years. In
1971, 22 urban agglomerations in Canada met the CMA definition,
but one (Chicoutimi-Jonquiére) was excluded because census tract
(CT) reference information was not available when the coding was
done for the earlier study.?® The analysis for 1971 was therefore
based on 21 CMAs representing 54% of the total Canadian
population.

Geographic coding. Street address data from death registrations
were used to code the CT of usual place of residence of each
deceased person (CTs are socially-homogeneous small areas
(neighbourhoods) with a typical population of 4,000). For 1971, the
coding was done manually on the basis of street indexes and maps.
For 1986, 1991, and 1996, postal codes were generated from
addresses, validated, and then converted to CT by means of an
enhanced version of the Statistics Canada Postal Code Conversion
File (for the most recent version, see reference 48). For 1986,
addresses for which no postal code could be found or for which the
postal code was linked only to post office location (such as for rural
route delivery and post office boxes) were manually assigned to CT
by means of street indexes, maps, and other reference documents.
For 1991 and 1996, most such codes were probabilistically assigned
in proportion to the distribution of census population by postal code
and CT.

Identification of institutional residents in the death data. For
1971, addresses of long-term care facilities were compiled from
various sources and compared with those of decedents. For 1986,
1991, and 1996, Statistics Canada lists of health care facilities were
used to identify institutions, and deaths of residents of facilities with
10 or more beds were excluded. If a facility’s postal code was unique
to the institution, residents of the facility were excluded automatically
on the basis of their postal code. If the postal code was not unique
to the institution, street addresses and facility names (if given) were
used to determine if the decedent was a usual resident of a long-
term care facility.
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Exclusion of CTs. In each of the study years, any CT with a non-
reserve private household population (the denominator used to
calculate percentage of low-income residents) of less than 250 was
excluded because for these CTs census data on income were
suppressed. Institutional CTs with few or no private households,
industrial CTs with little or no population of any kind, and most Indian
reserves were thus excluded. However, a few smaller reserves were
included as part of larger CTs. In 1986, 1991, and 1996, three other
CTs containing larger butincompletely enumerated Indian reserves
were also excluded.

Construction of quintiles. The population of each CMA was
divided into five quintiles as follows. Persons, excluding institutional
residents and status Indians on reserves, were classified as having
low income if their total economic family (or unattached individual)
income in the year preceding the census was below that year’s
Statistics Canada low-income cut-off, which varied according to
family size and CMA size (see Appendix Table A).**%2 Each CT within
the CMA was then ranked according to percentage of population
below the low-income cut-off, and the CTs were assigned to five
groups from lowest to highest percentage of low-income residents,
such that each of the five groups of CTs contained approximately
one-fifth of the total non-institutional population of the CMA. The
quintile data were then pooled across CMAs.

Note concerning the quintiles. Relative rather than absolute
income was used to define the quintiles, such that each quintile
represented a fifth of the population ranked by income, regardless
of how income distribution changed over time. In comparisons of
quintiles, quintile 5 is referred to as the poorest (with the highest
percentage of population below the low-income cut-off) and quintile
1 as the richest (with the lowest percentage of population below the
low-income cut-off).
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Neighbourhood income and mortality

Infant mortality rates

The infant mortality rates (deaths before age 1) in each
of the income quintiles declined over the 25-year study
period (Chart 3, Table 4). The inter-quintile rate
difference (quintile 5 minus quintile 1) fell from 9.8
per thousand in 1971 to 2.4 per thousand in 1996.
Thus, the disparity between the poorest and the richest
quintiles diminished markedly in terms of rate
differences, although the decline was much less

Chart 3
Infant mortality rates, by neighbourhood income quintile,
urban Canada, 1971 to 1996

Deaths per 1,000
K-~

@ Q1 - Richest

o Q2

T Qi ______
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X Q5 - Poorest

1971 1976 1981 1986 1991 1996

Data sources: Canadian Mortality Data Base and supplemental address files;
special tabulations of census population data

Table 4

impressive in terms of rate ratios (from 1.97 in 1971
to 1.61 in 1996).

Nevertheless, the rate differences are more relevant
to the public health impact of the changes observed.
If the rate in the richest quintile had applied to all urban
Canada, and the same relative rates had also been
experienced by non-metropolitan areas, then there
would have been approximately 2000 fewer infant
deaths in 1971, compared to only about 500 fewer in
1996.%

In 1996, infant mortality in Canada’s poorest
neighbourhoods, 6.4 deaths for every 1,000 live births,
was considerably lower than the national rate for the
United States (7.8). However, the rate in Canada’s
richest neighbourhoods was no better than Sweden’s
national rate (4.0).

Mortality rate ratios at various ages

With few exceptions, the higher the percentage of low-
income population in a quintile, the higher the age-
specific mortality rate (data not shown). In many
respects, trends in mortality rates by income at most
other ages were similar to those for infant mortality: in
most income quintiles the mortality rate declined over
time, but the inter-quintile rate ratios tended to diminish
to a much lesser extent. However, the absolute
improvements for the poorer quintiles were generally
greater than those for the other quintiles, so the rate
differences usually diminished over time.

In general, the pattern of inter-quintile mortality rate
ratios—expressed as the mortality rate in the poorest
quintile divided by the rate in the richest quintile—was
similar over time (Table 5). Disparities were largest in
infancy (age less than 1) and during the prime working
years (ages 25 to 64). Disparities were smallest for
ages 15 to 24 and 75 or older. There were exceptions
for children ages 1 to 14, for whom rates were
extremely low and unstable, and for men ages 35 to
44, for whom rate ratios increased markedly from 1986

Infant mortality rate per 1000 by neighbourhood income quintile, urban Canada, 1971 to 1996 (95% confidence intervals in parentheses)

1971
Total 15.0 (14.5, 15.6) 75
Quintile 1 (richest) 10.2 (9.1, 11.3) 5.8
Quintile 2 124 (11.3,13.1) 5.7
Quintile 3 15.2 (14.0, 16.5) 7.7
Quintile 4 16.6 (15.3,17.9) 8.0
Quintile 5 (poorest) 20.0 (18.6, 20.5) 10.5
Rate difference (Q5 - Q1) 9.8 (8.1, 11.6) 4.8
Rate ratio (Q5/Q1) 1.97 (1.78,2.23) 1.82
Excess (Total - Q1) 49 1.8
Excess % (Total - Q1)/Total 32 23

1991 1996
) 58 (55, 6.1) 5.4 (4.8, 54)
6.6) 45 (4.0, 5.2) 40 (34, 46)
5) 5.1 (4.5, 5.8) 47 (4.1, 54)
6.9, 86) 5.0 (44, 57) 49 (4.2, 55)
) 6.7 (6.0, 7.5) 5.0 (44, 5.7)
) 75 (6.7, 83) 6.4 (5.7, 7.1)
(35, 6.0) 29 (1.9, 3.9) 24 (1.5, 3.3)
(1.56, 2.13) 164 (1.39,1.94) 161 (1.34,1.93)
12 11
21 22

Data source: Canadian Mortality Data Base and supplemental address files; special tabulations of census population data
Note: Census population aged less than 1 used as denominator. Rate differences and rate ratios calculated with unrounded data.
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Neighbourhood income and mortality

Table 5
Inter-quintile mortality rate ratios (Q5/Q1) by age group and sex, urban Canada, 1971 to 1996 (95% confidence intervals in parentheses)
Males Females
Age group
(years) 1971 1986 1991 1996 1974 1986 1991 1996
<1 199 (168,235) 202 (1.64,249) 165 (1.31,208) 175 (137,2.24) 194 (159,235 159 (127,200) 159 (1.24,203) 144 (1.10,1.89)
114 162 (127,205 182 (1.32,250) 178 (130,245)  1.65 (118 2.32) 170 (1.30,250) 117 (084,164) 149 (0.98,224) 184 (1.26,2.69)
15-24 124 (1.03,149) 110 (091,133) 127 (1.04,1.56) 106 (086, 1.31) 126 (093,1.72) 120 (0.89,163) 118 (0.84,1.64) 1.21 (0.8, 166)
2534 168 (138,205 195 (1.66,230) 183 (158,212)  1.82 (1.55 2.14) 174 (132,228) 184 (142,239) 152 (1.20,1.92) 215 (1.63,282)
3544 229 (200,262) 240 (209,2.74) 334 (294,381) 324 (287,366) 187 (157,223) 170 (142,203) 206 (1.74,242) 200 (1.71,235)
4554 211 (192,231) 234 (212,258) 237 (215262) 261 (237,288) 159 (141,180) 162 (142,1.85) 163 (143,185 165 (146,1.85)
5564 163 (152,176) 198 (1.85,211) 189 (176,203)  1.88 (1.75,202) 143 (129,158) 144 (131,158) 157 (143,1.73) 151 (137,165)
6574 148 (139,159) 155 (1.46,164) 167 (158,177) 149 (1.42,157) 115 (1.06,1.25 131 (1.22,140) 132 (1.23,1.41) 129 (1.21,138)
7584 121 (113,130) 1418 (1.12,126) 114 (107,121) 118 (1.12,1.24) 106 (0.99,1.14) 099 (0.93,1.06) 096 (0.90,1.02)  0.99 (0.94,1.05)
85+ 124 (1.41,137) 095 (0.87,1.04) 104 (0.951.13) 096 (0.89, 1.03) 096 (0.88,1.04) 081 (075087) 075 (0.73,080) 077 (0.73,0.82)
Data source: Canadian Mortality Data Base and supplemental address files; special tabulations of census population data
Chart 4
Life expectancy at birth, by neighbourhood income quintile,
to 1991 (primarily because of acquired immune by sex, urban Canada, 1971 to 1996

deficiency syndrome [AIDS]). From 1986 onward, the
mortality rate ratios for non-institutionalized women
age 85 or older were considerably less than 1.00, that
is, rates were higher in the richest quintile compared
to the poorest quintile.

Life expectancy at birth

For both sexes together (not shown) and for males in
all years, as well as for females in 1971, the poorer
the neighbourhood, the shorter the life expectancy of
its residents (Chart 4, Table 6). For females from 1986
onward, the three richest quintiles (1, 2, and 3) were
not significantly different from each other in terms of
life expectancy. But for both males and females in all
years, the poorest quintile was particularly
disadvantaged, in that the difference in life expectancy
between the poorest and next-poorest quintiles
(quintiles 5 and 4 respectively) was always greater
than the difference between any other adjoining o4

quintiles. Nevertheless, there were substantial gains BT S Rt
in life expectancy for all quintiles from 1971 to 1996, %

and the gains in life expectancy were greater for 0
quintile 5 than for quintile 1.

@ Q1 - Richest

1971 1976 1981 1986 1991 1996

Data sources: Canadian Mortality Data Base and supplemental address files;
special tabulations of census population data

Table 6
Life expectancy at birth (in years), by neighbourhood income quintile and sex, urban Canada, 1971 to 1996 (95% confidence intervals
in parentheses)

Males Females
Income
quintile 1971 1986 1991 1996 1971 1986 1991 1996
Total 70.6 (70.4,70.7) 738 (73.7,739) 753 (752,754) 76.0 (75.9,76.1) 784 (78.2,785) 804 (80.3,805) 816 (81.581.6) 818 (81.7,81.9)
Quintile 1 (richest) ~ 73.4 (73.0,73.7) 76.1 (75.8,76.3) 77.6 (77.4,77.9) 781 (77.9,78.3) 79.7 (79.4,80.1) 809 (80.6,81.2) 820 (81.7,822) 823 (82.1,82.6)
Quintile 2 724 (721,727) 753 (75.1,75.6) 766 (76.3,76.8) 772 (76.9,77.4) 794 (79.1,79.8) 80.8 (80.6,81.1) 818 (816,821) 821 (81.8,82.3)
Quintile 3 710 (70.7,71.3) 744 (74.1,746) 760 (75.7,76.2) 76.7 (76.5,76.9) 781 (77.8,785) 80.7 (80.5,80.9) 823 (82.1,825) 825 (822,827)
Quintile 4 70.6 (70.3,70.9) 735 (73.2,73.7) 747 (744,749) 759 (75.7,76.1) 781 (77.8,785) 804 (80.1,80.6) 815 (81.3,81.7) 818 (81.6,82.0)
Quintile 5 (poorest)  67.1 (66.8,67.4) 704 (70.2,70.7) 720 (71.7,722) 731 (72.8,73.3) 769 (76.6,77.2) 791 (78.8,79.3) 804 (80.2,80.7) 80.7 (80.5,80.9)
Q1-Q5 6.3 5.6 5.7 5.0 28 1.8 1.6 1.6
Q1 - Total 2.8 2.3 24 2.0 14 0.5 0.3 0.5

Data source: Canadian Mortality Data Base and supplemental address files; special tabulations of census population data
Notes: Rate differences calculated with unrounded data.
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In 1971, the disparity in life expectancy between
the richest and poorest quintiles was over 6 years for
men and nearly 3 years for women. By 1996, the inter-
quintile disparity had diminished to 5 years for men
and to considerably less than 2 years for women. The
inter-quintile disparity reveals how much life
expectancy people in the poorest income quintile
would gain if their mortality rates were as low as those
of the richest quintile. Also of interest is the difference
in life expectancy between the richest quintile and the
entire population, which reveals how much the
population as a whole would gain if everyone were
subject to the mortality rates of the richest quintile. In
1971, this value was nearly 3 years for males and
almost 17 months for females, whereas in 1996, the
difference was 2 years for males and just 6 months
for females.

In all four study years, the gap in life expectancy at
birth between males and females was greater in each
successively poorer income quintile (Chart 5).
However, in all quintiles, that gap diminished between
1971 and 1996.

Chart5
Female-male difference in life expectancy at birth, by
neighbourhood income quintile, urban Canada, 1971 to 1996

Difference in years
10

1971 1976 1981 1986 1991 1996

Data sources: Canadian Mortality Data Base and supplemental address files;
special tabulations of census population data
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Chart 6
Probability of survival to age 75, by neighbourhood income
quintile, by sex, urban Canada, 1971 to 1996

® —®» 3 @

@ Q1 - Richest

40 Fa
Q3
35 Qe
% >< Q5 - Poorest
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Data sources: Canadian Mortality Data Base and supplemental address files;
special tabulations of census population data

Probability of survival to age 75

In all four study years, the difference between the
richest and poorest quintiles in the percentage of the
population expected to survive from birth to a given
age increased for both sexes up to age 75 and then
decreased for older ages (data not shown).

For the probability of survival to age 75, the gradients
by income were similar in 1971 and 1996 (Chart 6,
Table 7). In 1996, 53% of males in the poorest quintile
and 69% of those in the richest quintile were expected
to survive to age 75 (Chart 7). For women, the
corresponding figures were 73% and 80% (Chart 8).

Between 1971 and 1996, men’s chances of
surviving to age 75 improved by an average of 16
percentage points, whereas women’s chances (which
were already much better) improved by 9 percentage
points. Improvements were spread nearly evenly
across the quintiles, so the magnitude of the inter-
quintile differences was approximately the same over
the 25-year period.
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Table 7

Probability of survival to age 75 (as percentage) by neighbourhood income quintile and sex, urban Canada, 1971 to 1996 (95% confidence
intervals in parentheses)

Males Females
Income
quintile 1971 1986 1991 1996 1971 1986 1991 1996
Total 458 (45446.3) 552 (54.8556) 594 (59.0,59.7) 621 (61.8,62.5) 679 (674,683) 736 (732,739) 759 (756,762) 77.0 (76.7,77.3)
Quintile 1 (richest) ~ 53.2 (51.9,54.5) 63.0 (62.0,63.9) 67.6 (66.7,68.5 686 (67.8,69.4) 708 (69.6,71.9) 762 (754,77.1) 789 (78.1,79.7) 79.7 (79.0,80.4)
Quintile 2 513 (50.2,525) 59.9 (58.9,60.8) 63.7 (62.8,64.5) 656 (64.8,66.4) 70.6 (69.6,71.6) 76.0 (75.2,76.8) 77.7 (77.0,785) 785 (77.8,79.1)
Quintile 3 475 (465486) 572 (564,58.1) 61.0 (60.2,61.8) 64.1 (63.3,64.8) 68.2 (67.3,69.2) 744 (73.7,752) 772 (765,77.8) 782 (77.6,78.8)
Quintile 4 468 (45847.7) 541 (53.354.9) 57.7 (56.9,584) 61.1 (60.4,61.9) 675 (66.6,684) 735 (728,742) 754 (748,76.1) 769 (76.3,77.5)
Quintile 5 (poorest)  36.7 (35.9,37.5) 454 (44.7,46.2) 49.7 (48.9,504) 534 (52.7,54.2) 63.8 (63.0,64.7) 69.2 (68.5,69.9) 717 (71.0,724) 73.0 (72.3,73.6)
Q1-Q5 16.5 175 17.9 15.2 6.9 741 72 6.7
Q1 - Total 74 7.7 8.2 6.5 29 27 3.0 27

Data source: Canadian Mortality Data Base and supplemental address files; special tabulations of census population data

Notes: Rate differences calculated with unrounded data.

Chart7
Probability of survival to age 75, by neighbourhood income
quintile, males, urban Canada, 1996
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Data sources: Canadian Mortality Data Base and supplemental address files;
special tabulations of census population data

Potential years of life lost before age 75
In 1996, the most important causes of potential years
of life lost (PYLL) from birth to age 74 were neoplasms
(all cancers), followed by injuries (both intentional and
unintentional) and circulatory diseases (Chart 9).
Excess PYLL—the percentage of total PYLL that was
related to income differences—was 24%, which is
greater than that due to all injuries or to circulatory
diseases. Elimination of excess PYLL would result in
gains in potential years of life equivalent to eradicating
one of the three leading causes of death.

The major causes of death contributing to income-
related excess PYLL in 1996 were circulatory
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Chart 8
Probability of survival to age 75, by neighbourhood income
quintile, females, urban Canada, 1996

70 72 74 76 78 80 82
%

Data sources: Canadian Mortality Data Base and supplemental address files;
special tabulations of census population data

diseases, injuries, neoplasms, and infectious diseases
(Chart 10). The first three of these were the same as
for total PYLL, except in reverse order. Circulatory
diseases also accounted for the greatest proportion
of excess PYLL in the Netherlands.5

If allincome quintiles had experienced the mortality
rates of the richest quintile, and the same rates of
excess deaths also applied to rural and small town
Canada, then 13,000 fewer males and 5,000 fewer
females would have died before age 75 in 1996
(Table 8 - notes). From 1971 to 1996, the rate of
excess PYLL before age 75 per thousand population
declined by 35% (from nearly 2000 in 1971 to about
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Chart9

Total potential years of life lost (PYLL) (0-74) by cause of death
(International Classification of Diseases chapters) and income-
related excess PYLL (0-74), urban Canada, 1996

Neoplasms

Excess

Injuries

Circulatory

Infectious
Perinatal
lll-defined

Congenital

All other 1

%

Data sources: Canadian Mortality Data Base and supplemental address files;
special tabulations of census population data

Note: Excess PYLL is defined as the difference between observed and
expected PYLL, where expected PYLL is that which would have occurred if
the age- and sex-specific mortality rates in the richest quintile had applied to
the total population.

Table 8

Chart 10

Income-related excess potential years of life lost (PYLL) by
cause of death (International Classification of Diseases
chapters), urban Canada, 1996

Circulatory ‘ ‘ 216 i
Injuries | 16.9 i i
Neoplasms ‘ 11‘1.0 i i
Infectious : : ‘12.2 i i i
Iidefined [T 83 | | |
Perinatal :' 71 i i i i
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All other ‘ ‘ ‘14.5 i i
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%

Data sources: Canadian Mortality Data Base and supplemental address files;
special tabulations of census population data

Note: Excess PYLL is defined as the difference between observed and
expected PYLL, where expected PYLL is that which would have occurred if
the age- and sex-specific mortality rates in the richest quintile had applied to
the total population.

Income-related excess deaths and excess potential years of life lost (PYLL) before age 75, by sex, all causes of death together,

urban Canada, 1971 to 1996

Deaths
%

Total Excess excess
Total
1971 46,513 8,290 17.8
1986 51,983 9,951 19.1
1991 52,040 11,144 214
1996 53,588 10,775 201
Males
1971 29,450 6,001 20.4
1986 32,401 7,520 23.2
1991 32,374 8,249 255
1996 32,920 7,740 23.5
Females
1971 17,063 2,289 134
1986 19,582 2,431 124
1991 19,666 2,896 14.7
1996 20,668 3,035 14.7

PYLL Non- Rates't
institutional

% population Excess Excess
Total Excess excess ("000) deaths PYLL
1,000,318 221,378 221 11,262 73.6 1,966
918,510 188,981 20.6 14,446 68.9 1,308
906,347 202,768 224 15,879 70.2 1,277
903,702 216,442 240 16,953 63.6 1,277
633,329 149,182 23.6 5,596 107.2 2,666
585,242 142,965 24.4 7,129 105.5 2,005
580,228 149,372 25.7 7,857 105.0 1,901
568,320 154,282 27.1 8,373 92.4 1,843
366,990 72,196 19.7 5,665 40.4 1,274
333,269 46,016 13.8 7,316 33.2 629
326,119 53,396 16.4 8,022 36.1 666
335,383 62,161 18.5 8,581 35.4 724

Data sources: Canadian Mortality Data Base and supplemental address files; special tabulations of census population data

Notes: If the same rate of excess premature deaths also applied to rural and small town Canada, there would have been almost 18,000 excess premature deaths in
the non-institutional population for all of Canada in 1996 (13,000 males and 5,000 females).

T Excess deaths and excess PYLL before age 75 per 100,000 non-institutional population aged 0 to 74.
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Other studies on socio-economic

differentials in circula’rog diseases

In addition to the large socio-economic differentials for ischemic
heart disease found in this study, an earlier Canadian study found
similar but less striking differential mortality by income for stroke.?:
31 Another study showed that differentials in health care after acute
myocardial infarction (heart attack) in Canada were not responsible
for most of the differences in survival across socio-economic
categories.® Similar results were also found with respect to socio-
economic differentials in treatment and survival after stroke.? Thus,
for both heart attack and stroke in Canada, socio-economic
differentials in mortality rates appear to be due primarily to differences
in incidence rather than differences in treatment and survival.

In Scotland, socio-economic deprivation was found to have a
profound effect on the risk of having a first heart attack, the chance
of reaching hospital alive, and the probability of surviving the first
month.% This study concluded that reducing mortality from heart
disease requires a focus on primary prevention that explicitly
addresses socio-economic inequalities.

In Finland, about half the excess mortality among men in lower
social classes and a smaller proportion among women was found
to be associated with their more adverse cardiovascular risk profile,
so improvements in health behaviours would be helpful (though not
sufficient) in reducing death rates.®” Furthermore, the study
concluded that health inequalities would have to be dealt with at
multiple levels, including general social policy.

In the United States, living in a disadvantaged neighbourhood was
associated with a greater incidence of coronary artery disease, even
after adjustment for established risk factors.®

For occupation-based social classes in Australia, rate differences
(but not rate ratios) in deaths due to coronary artery disease declined
from the late 1970s to the mid-1990s,* paralleling the trends
observed in this study.

In a 12-year follow-up study of middle-aged Swedish men, age-
adjusted odds ratios by occupational classes were of about the same
magnitude for death from coronary artery disease as for all-cause
mortality,% similar to what was found for ASMR rate ratios for Canada.
After further adjustment for 11 other risk factors, the odds ratios
were reduced by 25% for all-cause mortality and by 30% for death

Supplement to Health Reports, volume 13, 2002

1

due to coronary artery disease. For Swedish women, exposure to
socio-economic disadvantage in both early and later life was
associated with substantially increased risk of coronary artery
disease, even after adjustment for marital status and traditional risk
factors for heart disease.”

Thus, the differentials found for Canada appear to be reasonable
estimates of what might have been found with individual-level
methods and longitudinal study designs and are not simply due to
differences in risk factors across the quintiles.

Although risk factors clearly do not account for all of the socio-
economic differentials observed, they undoubtedly contribute
substantially to death due to cardiovascular disease and other
causes of death in Canada. The risk of coronary artery disease in
Ontario was about twice as high among people with less education,
largely because of a higher prevalence of smoking and elevated
cholesterol.”

Marked socio-economic differentials were also apparent in the
prevalence of smoking, sedentary living, and overweight in Canada,
and there was little progress from 1985 to 1991 in narrowing those
differentials.” Except for higher alcohol intake among richer people,
all measures of unhealthy behaviours were inversely associated
with various measures of socio-economic status (education,
occupation, source of income, and income).” In addition, there were
substantial socio-economic differentials in the prevalence of food
insecurity in Canadian households, with poorer households at much
higher risk.™

In a 10-year mortality follow-up study from the Nutrition Canada
Survey of the early 1970s, important risk factors for death, as well
as all-cause mortality in adults, were associated with indicators of
lower socio-economic status.

Based on mortality and disability across two waves of Canada’s
National Population Health Survey,® there were also substantial
differences in disability-free life expectancy by income and education,
as well as by behavioural risk factors such as smoking, physical
activity, and abnormal body mass index. The socio-economic
differentials were reduced but not eliminated by control for the
behavioural risk factors.
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1300 in 1996), almost all of that decline occurring by
1986. The trends for excess PYLL were not the same
as those for differences in the probability of survival
to age 75, since delaying a death from age 25 to age
50 results in a saving of 25 years of potential life (for
PYLL), but no change in the probability of survival to
age 75.

In 1971, 39% of the excess PYLL was accounted
for by deaths among children aged less than 15 (data
not shown). By 1996, deaths at younger ages had
declined to such an extent that only 12% of excess
PYLL was accounted for by that age group. The
changing socioeconomic differentials in mortality by
certain causes of death and possible reasons for those
changes are discussed below.

Causes of death showing progress toward
“Health for All”

For several causes of death—including ischemic heart
disease, most injuries, liver cirrhosis, uterine cancer
and perinatal conditions—age-standardized mortality
rates declined over the 25-year study period and
differences among income quintiles narrowed (Chart
11, plus upper panels of Table 9).

The mortality rate ratios for ischemic heart disease
were only moderate, but the rate differences—
although considerably narrowed since 1971—
remained huge. Rates declined considerably more for
males than for females, and rates for the poorest males
declined the most (Chart 11A). Nevertheless, the heart
disease mortality gradient in 1996 was evenly stepped
from richest to poorest, and the differences between
successive quintiles were still very large in absolute
terms. The differences for females were smaller than
those for males, but still substantial (Chart 11B), with
successively higher rates in poorer quintiles.

For injuries except motor vehicle crashes and
suicide (Chart 11C)—that is, for falls, poisoning,
drowning, fires, and so forth—mortality rates and
differences by income narrowed considerably over
time, but the poorest quintile continued to be at a
relatively greater disadvantage.

For all external causes of death (that is to say, for
all accidents, poisoning and violence), mortality rates
and differences by income also diminished markedly
over time (data not shown). As was previously noted
for the reduction of all injury-related deaths among
children,®® the explanation for this success probably
relates to many factors beyond the health care system,
including legislative, regulatory, policy, educational,
product-safety, transportation-safety, school and
occupational health and safety, public health, and other
improvements over time. Although it was not possible
to apportion the declines in mortality rates that were
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due to specific interventions, the reduction in deaths
due to motor vehicle crashes, for example, was
probably related to changes in the design and use of
seatbelts, infant seats, and air bags, improvements in
tires and brakes, vehicle safety design, and helmets
for bicyclists, as well as increased school busing,
improved emergency treatment of trauma, and stricter
enforcement of laws against speeding and drunk
driving. Analogous regulatory, policy, educational,
emergency treatment, and product-safety
improvements also apply to the prevention of deaths
due to drowning, fire, and poisoning.

For liver cirrhosis among males (Chart 11D), great
progress was achieved, particularly for the poorest
quintile, but the differences remained substantial. For
liver cirrhosis among females (Chart 11E), income
differentials in mortality rates appear to have been
eliminated.

Income differentials in mortality rates also declined
for deaths caused by uterine (including cervical)
cancer (Chart 11F). The most rapid reductions were
achieved among the poorest quintiles, within which
the rates were highest throughout the 25-year period.
Nevertheless, the remaining socio-economic
differentials in uterine cancer mortality are still
important, and the overall rates in Canada are
relatively high compared with the best international
standards. Cervical cancer screening in Canada was
less common among older and single women, as well
as among women with lower education, non-English
language, or birth outside of Canada, and among those
with negative health and lifestyle characteristics, so
there remains considerable scope forimprovementin
avoiding unnecessary death through early detection.”

The trends for perinatal conditions (Chart 11G)
resembled those reported for all infant deaths. ASMRs
declined rapidly in all quintiles, but the gains were most
rapid in the poorer quintiles, so the inter-quintile rate
difference diminished from 7.1 in 1971 to0 2.3 in 1996.
With respect to socio-economic differentials in
perinatal and all infant mortality rates, a thorough
review of the best available evidence examined many
years of census-linked medical birth registry data for
the Nordic countries: this review showed that
although behavioural and socio-demographic risk
factors are important explanatory variables for feto-
infant mortality, so are socio-economic status variables
such as maternal education and income. For Canada,
low maternal education was strongly associated with
excess fetal and infant mortality in Quebec, largely
because of excess deaths due to perinatal conditions
and sudden infant death syndrome.?°

Death rates for pedestrians struck by motor vehicles
(Chart 11H) declined rapidly and income differences
for this cause of death diminished.
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Chart 11

Neighbourhood income and mortality

Causes of death showing progress toward “Health for All”: age-standardized mortality rates, by neighbourhood income quintile,

urban Canada, 1971 to 1996
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Data sources: Canadian Mortality Data Base and supplemental address files; special tabulations of census population data
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Table 9
Age-standardized mortality rates per 100,000 population, all ages, for selected causes of death, by sex and neighbourhood income
quintile, urban Canada, 1971 to 1996

Total Q1 Q2 Q3 Q4 Q5 RRt RD* ExcessS % excess't
All causes*
Both sexes
1971 712.8 615.9 641.9 701.9 710.6 847.1 1.38 231.2 96.9 13.6
1986 589.7 526.9 547.5 566.1 595.8 702.9 1.33 175.9 62.8 10.6
1991 526.3 468.3 492.6 497.3 541.9 630.5 1.35 162.2 58.0 11.0
1996 502.0 450.0 4728 4746 505.1 593.1 1.32 143.1 51.9 10.3
Males
1971 961.7 801.4 849.3 936.1 942.5 1,186.9 1.48 385.5 160.2 16.7
1986 7924 675.3 713.3 752.9 808.9 983.9 1.46 308.7 171 14.8
1991 706.7 588.1 645.9 669.3 735.5 880.4 1.50 292.3 118.6 16.8
1996 663.9 567.9 608.5 630.6 672.8 813.5 143 245.6 96.0 14.5
Females
1971 523.1 4744 483.2 524.7 533.2 584.8 1.23 110.3 487 9.3
1986 440.0 420.9 426.1 428.0 4373 489.1 1.16 68.1 19.1 43
1991 394.4 380.8 384.6 372.3 399.2 440.9 1.16 60.1 13.7 35
1996 385.2 367.2 376.6 363.0 383.7 4217 1.16 60.5 18.0 47
Ischemic heart disease
Males
1971 338.3 289.9 300.4 335.6 324.0 406.8 140 116.9 48.4 14.3
1986 217.8 190.1 208.4 215.7 225.2 246.4 1.30 56.3 21.7 12.7
1991 165.7 142.5 161.7 159.1 1724 190.1 1.33 47.6 232 14.0
1996 145.3 126.8 137.0 140.6 149.7 165.7 1.31 38.8 18.5 12.7
Females
1971 150.2 135.7 140.1 144.9 154.2 167.1 1.23 314 14.5 9.7
1986 99.0 95.7 94.8 94.6 98.7 109.2 1.14 13.5 3.3 3.3
1991 76.9 735 72.8 724 78.9 86.2 117 12.7 34 44
1996 67.3 61.7 64.4 61.8 68.3 77.0 1.25 15.3 5.6 8.3
Injuries except motor vehicle
traffic accidents and suicide
Both sexes
1971 271 18.6 239 226 271 422 2.27 236 8.5 315
1986 184 14.2 14.8 15.8 18.2 28.8 2.03 14.6 4.2 227
1991 16.6 13.5 13.6 15.1 16.0 253 1.88 11.8 31 18.7
1996 16.0 12.7 14.7 13.2 15.4 235 1.85 10.8 33 20.8
Cirrhosis of liver
Males
1971 16.2 8.2 9.9 14.6 15.3 29.9 3.66 217 8.1 497
1986 134 8.6 7.8 13.5 14.8 218 2.55 13.3 49 36.2
1991 1.9 7.5 8.4 9.1 13.1 21.2 2.85 13.8 4.4 372
1996 10.2 6.7 7.3 8.9 1.2 16.7 2.50 10.0 35 342
Females
1971 7.5 45 6.0 8.0 6.3 1.9 2.66 74 3.0 40.1
1986 5.3 4.0 4.4 5.2 5.6 6.8 1.67 2.7 1.2 231
1991 46 3.0 4.4 35 46 7.3 242 43 1.6 343
1996 34 3.6 3.3 34 35 34 0.95 0.2 0.2 -5.6
Uterine cancer
Females
1971 104 6.2 8.4 1.5 1.8 13.3 2.16 741 42 40.6
1986 6.0 45 55 5.9 5.7 8.2 1.82 3.7 15 246
1991 5.7 47 5.3 55 54 74 1.58 2.7 1.0 17.9
1996 5.3 43 5.1 5.6 5.1 6.4 1.50 21 1.1 20.2
Perinatal conditions
Both sexes
1971 1.4 8.0 9.6 11.8 12.0 15.1 1.90 741 34 30.1
1986 47 37 39 47 5.0 6.3 1.70 2.6 1.0 214
1991 34 29 2.7 2.8 3.9 46 1.57 1.7 0.5 134
1996 3.6 24 3.7 3.8 3.3 47 1.94 2.3 1.2 336
Pedestrians in motor vehicle
traffic accidents
Both sexes
1971 4.4 2.3 3.2 5.0 5.0 5.7 2.45 34 2.0 46.7
1986 1.9 15 1.6 1.9 1.9 2.6 1.78 1.2 04 229
1991 1.6 0.9 15 14 1.8 2.3 244 14 0.7 421
1996 1.2 0.9 1.1 0.8 1.4 1.8 213 1.0 04 315
Motor vehicle occupants
Both sexes
1971 14.1 13.6 14.1 15.6 15.3 12.5 0.92 -1.1 0.5 3.7
1986 8.6 9.4 8.8 8.4 8.3 8.2 0.87 -1.2 -0.9 -10.1
1991 71 8.9 7.5 6.6 6.6 6.5 0.74 -2.3 1.7 -24.5
1996 54 6.6 71 5.0 48 35 0.53 -3.1 -1.2 -22.3
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Total Q1 Q2 Q3 Q4 Q5 RRt RD* ExcessS % excess't
Lung cancer
Males
1971 61.4 485 49.0 58.6 64.6 771 1.59 286 12.9 21.0
1986 73.0 51.7 62.3 72.0 772 94.8 1.83 43,0 212 29.1
1991 69.2 54.6 58.3 64.8 736 916 1.68 37.0 14.5 21.0
1996 63.6 515 56.6 60.7 67.2 80.1 1.56 286 12.1 19.1
Breast cancer
Females
1971 285 30.7 28.0 28.9 28.1 278 0.90 -3.0 22 1.7
1986 30.2 29.9 30.6 30.0 305 29.8 1.00 -0.1 0.3 0.9
1991 21.7 28.8 284 272 255 284 0.99 -0.3 -1.0 -3.8
1996 26.7 30.4 255 26.2 25.8 26.6 0.88 -3.8 3.7 -13.8
Prostate cancer
Males
1971 19.8 18.1 221 229 18.0 18.7 1.03 0.6 17 8.7
1986 23.1 227 25.8 21.9 236 223 0.99 -0.3 0.5 2.0
1991 23.1 246 236 24.5 214 22.0 0.90 25 -1.5 -6.6
1996 20.9 244 216 21.0 20.0 18.0 0.74 6.4 -3.5 -16.5
Suicide
Males
1971 18.8 14.5 15.5 17.5 19.2 26.1 1.80 11.6 43 228
1986 20.8 15.8 15.8 16.3 223 33.0 2.10 17.3 5.0 24.2
1991 18.1 13.9 14.6 17.5 19.0 25.1 1.81 1.2 4.2 234
1996 18.7 15.6 13.8 17.3 184 215 1.76 11.9 3.2 16.9
Females
1971 8.2 8.5 8.6 7.7 7.5 9.0 1.06 0.5 0.3 -3.2
1986 6.4 49 5.2 4.4 7.5 10.3 2.11 54 15 237
1991 5.2 3.2 3.8 5.3 49 8.7 2.75 55 21 39.3
1996 55 34 43 4.1 6.6 8.6 2.53 5.2 21 384
Lung cancer
Females
1971 8.8 7.7 8.5 6.8 10.3 10.1 1.32 25 1.1 12.7
1986 23.1 18.7 216 21.8 237 28.0 149 9.2 43 18.8
1991 27.8 256 256 26.9 27.8 326 1.27 7.0 2.2 7.9
1996 30.7 27.0 30.0 304 305 348 1.29 7.8 3.7 12.0
Infectious diseases
Both sexes
1971 46 34 2.9 3.9 45 7.6 2.25 4.2 1.3 272
1986 5.8 39 3.6 47 6.4 10.1 2.58 6.2 1.9 326
1991 10.2 5.1 6.4 8.0 1.3 20.4 3.99 15.3 5.0 495
1996 10.5 6.0 7.5 7.6 1.0 20.5 341 14.5 45 427
lli-defined conditions
Both sexes
1971 4.4 2.6 3.7 3.6 4.1 6.9 2.62 43 1.8 40.5
1986 8.0 5.3 5.0 7.0 8.0 13.8 2.60 8.5 2.7 336
1991 1.5 8.1 8.4 10.0 12.3 18.3 2.27 10.3 34 29.6
1996 10.0 6.7 7.3 8.2 10.6 17.0 2.52 10.2 3.3 328
Mental disorders
Both sexes
1971 2.7 1.6 1.8 2.1 1.8 5.9 3.74 43 1.2 422
1986 5.9 43 4.9 46 5.2 10.1 2.35 5.8 16 27.2
1991 6.1 5.6 54 5.2 5.9 9.0 1.62 35 0.6 9.6
1996 8.2 7.7 7.5 71 8.8 10.1 1.30 2.3 0.5 6.2
Diabetes
Males
1971 15.5 15.0 134 15.7 15.6 171 1.14 2.1 0.5 3.0
1986 13.0 10.5 14.3 12.5 131 14.6 1.39 4.1 24 18.8
1991 13.7 1.3 1.5 12.2 14.5 18.8 1.67 75 2.5 17.9
1996 16.1 13.5 13.5 14.5 16.8 212 1.56 7.6 2.6 16.1
Females
1971 13.3 10.5 10.1 134 13.3 17.2 1.64 6.7 2.8 20.9
1986 9.2 8.0 8.8 9.3 9.7 10.1 1.26 21 1.2 12.5
1991 9.2 9.1 8.2 8.6 9.8 10.6 117 1.6 0.2 17
1996 9.9 9.1 7.8 9.5 8.9 134 1.47 43 0.7 7.6

Data sources: Canadian Mortality Data Base and supplemental address files; special tabulations of census population data

Notes: Causes are shown in the order they appear in Charts 11, 12 and 13. See Appendix Table A for International Classification of Diseases codes corresponding to
each cause. See Appendix Table C for standard errors.

1 Inter-quintile rate ratio (Q5/Q1).

1 Inter-quintile rate difference (Q5 - Q1).

§ Population-attributable risk (Total - Q1).

11 Population-attributable risk percentage [100 x (Total - Q1)/Total].

11 Includes causes for which detailed data are not shown.
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Chart 12
Causes of death with little change, mixed results, or inverted gradients: age-standardized mortality rates, by neighbourhood income
quintile, urban Canada, 1971 to 1996

A - Motor vehicle occupants B - Lung cancer, males C - Breast cancer, females
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Data sources: Canadian Mortality Data Base and supplemental address files; special tabulations of census population data

Causes of death with little change, mixed For lung cancer among males (Chart 12B), there
results, or inverted gradients was little net change from 1971 to 1996 in either
A few causes of death showed little change or mixed income-related disparities or mortality rates. However,
results, or the gradients by income were reversed from both rates and rate differences peaked in 1986.

the usual pattern. These causes included deaths to For female breast cancer (Chart 12C), the mortality
motor vehicle occupants of both sexes, lung cancer, gradient by income was also inverted, with the richest
prostate cancer and suicide for males, and breast quintile having somewhat higher rates than the other

cancer for females (Chart 12, plus middle panels of quintiles. Another study found that the multivariate-
Table 9). ' adjusted risk for having (as opposed to dying from)

post-menopausal breast cancer in Canada was 1.3
for high versus low income adequacy and 1.4 for high
versus low educational attainment.”” Control variables
included various factors that differ by socio-economic
status, such as age at menarche, age at first
pregnancy, number of live births, months of
breastfeeding, and maternal height. These findings

For deaths to vehicle occupants of both sexes
involved in traffic accidents (Chart 12A), the gradient
by income was inverted, with the lowest rates in the
poorest quintiles and higher rates in richer quintiles.
This may be due in part to differential exposure to
risk, as residents of poorer quintiles may travel fewer
vehicle-kilometres.
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suggest that in the case of breast cancer, socio-
economic differentials in risk factors may be protective
for women of lower socio-economic status.

For prostate cancer (Chart 12D), the mortality rate
for males in the richest quintile increased from among
the lowest in 1971 to clearly the highest in 1996. By
that time a clear inverse gradient was evident.
However, the modest decline in mortality rates for
prostate cancer in Canada during the early 1990s was
probably not the result of increased screening.”®

With the exception of uterine cancer, for which
reductions in mortality rates and socio-economic
disparities have been impressive, relatively little
progress toward the goal of “Health for All’*:7® has been
achieved in Canada with respect to most of the other

Chart 13

Neighbourhood income and mortality

cancer causes of death. However, an international
comparison of cancer survival in Toronto and Detroit
found that cancer incidence rates were similar in the
two cities, but post-incidence mortality rates were
lower in Toronto than in Detroit, especially for the
poorest areas. These findings suggest that treatment
outcomes were not strongly related to income in
Canada, contrary to what was found for the United
States.8

There was little net change in the pattern of suicide
rates for males (Chart 12E), in terms of either levels
or disparities. However, suicide rates for women (Chart
12F) generally decreased, except within the poorest
quintile. High suicide mortality rates, especially among
males, represent a continuing problem in Canada. As

Causes of death with increased mortality rates and wider disparities by income: age-standardized mortality rates, by neighbourhood

income quintile, urban Canada, 1971 to 1996

A - Lung cancer, females
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B o o
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Data sources: Canadian Mortality Data Base and supplemental address files; special tabulations of census population data
Note: Infectious diseases include 1986 AIDS recoded from metabolic to infectious diseases.
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mortality rates for other causes decline, the relative
importance of such currently intractable causes of
death increases and constitutes a larger portion of
the overall burden of excess mortality related to socio-
economic disparities.

Causes of death with increased mortality

rates and wider disparities by income
For a few causes of death, mortality rates increased
while disparities by income widened. These causes
included lung cancer for females, as well as infectious
diseases, ill-defined conditions, mental disorders, and
diabetes for both sexes (Chart 13, plus lower panels
of Table 9).

Mortality rates for lung cancer increased rapidly for
females of all income quintiles (Chart 13A), and the
gap between rich and poor widened. From 1986
onward, the rates in the poorest quintile were
substantially higher than those of the other quintiles
(see Differential vulnerability to lung cancer among
smokers ...).

Partly because of AIDS, mortality rates due to
infectious diseases (Chart 13B) increased
substantially, particularly from 1986 to 1996, and the
gradient by income became much steeper. Follow-
up studies in Vancouver showed that after HIV
infection (the cause of AIDS), low-income men had
shorter survival,® while higher-income men
experienced slower disease progression, despite
receiving the same treatment.?” In both Vancouver and
Toronto, tuberculosis cases were approximately 4
times more frequent in the lowest than in the highest
neighbourhood income decile.® Among immigrants to
Ontario, the risk of developing tuberculosis after
coming to Canada was higher for persons coming from
countries where the disease is endemic, but even after
adjustment for country of origin and other risk factors,
low educational attainment was associated with higher
risk.®® In the United States, neighbourhood socio-
economic status accounted for much of the increased
risk of tuberculosis that had previously been attributed
to race and ethnicity.®°

Differential vulnerability to lung
cancer among smokers, and effects

gf gnvirgnmgnigl tghgggg ;mgkg

Wide socio-economic disparities in lung cancer mortality are a
continuing problem among men and a rapidly growing problem
among women in Canada. While the most obvious causes are
certainly the increased prevalence of smoking among women—
particularly those of lower socio-economic status—and the previously
high rates of smoking among men, several studies in the international
literature have found that the sharp socio-economic disparities in
lung cancer incidence and mortality cannot be fully explained by
differential prevalence of one’s own smoking across socio-economic
groups. From 17 years of mortality follow-up in the Copenhagen
study, it was found that even among smokers, lung cancer incidence
rates were 3 times higher among lower-class than upper-class
males.' Differences in vulnerability to lung cancer were said to be
the most likely explanation for the differences, since only about 20%
of the excess risk could be explained by differences in smoking
among the social classes. Two Scottish cohort studies also
concluded that there was a difference in lung cancer risk between
social classes, in addition to the effect of smoking, and that this
difference in risk could be attributed to poor lung health, deprivation,
and poor socio-economic conditions throughout life.® Among Finnish
males aged 50 to 69 with full smoking history and 7 years of mortality
follow-up, lung cancer mortality among less-educated men who
smoked heavily was about a third higher than that of their better-
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educated counterparts, and the excess risk remained practically
unchanged after additional adjustment for inhalation and duration
of smoking and partial adjustment for occupational exposures.®

However, in addition to differentials in the prevalence of smoking
by various measures of socio-economic status, both residential and
occupational exposure to second-hand smoke may also be
associated with greater risk of lung cancer in never-smoking
Canadian women.* In fact, according to a study in the early 1990s,
about half of the greater incidence of lung cancer among non-
smoking women with 9 or fewer years of education than among all
other women was apparently related in part to higher lifetime
exposures to second-hand smoke at home and in the workplace.
Another recent Canadian case—control study found that, compared
with the highest-income group, the adjusted relative risks of lung
cancer were 1.5 and 1.7 for low-income men and women,
respectively.® Similar differentials in risk were found with respect to
low versus high education. These findings strongly suggest that the
mortality rate ratios by neighbourhood income reported here yielded
areasonable, if conservative, estimate of the excess risk associated
with individual-level indicators of socio-economic status, and that
the excess risks for the groups with low socio-economic status were
not simply due to differences in behavioural risk factors such as
their own smoking.
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For ill-defined conditions (Chart 13C), mortality rates
increased and disparities among the quintiles widened.
These changes may reflect the secular decline in the
proportion of deaths subject to autopsy (vital statistics
autopsy data, not shown). Had specific causes of
death been coded for those deaths, the extent of socio-
economic disparities for other causes of death would
have been somewhat greater. However, because most
of the deaths coded to ill-defined conditions were likely
due to major causes of death such as cardiovascular
diseases or cancer, it is unlikely that the trends in
socio-economic disparities for any specific cause of
death would have been unduly influenced by the
existing coding.

Rates of death due to mental disorders (Chart 13D)
increased rapidly, and the poorest quintile retained
relatively higher rates. Alcoholism was included in this
category but was not responsible for the increases
(data not shown).

For diabetes among males (Chart 13E), mortality
rates for most quintiles decreased from 1971 to 1986,
but then increased from 1986 to 1996. Because the
increases in the latter period were especially large for
the poorest quintiles, the inter-quintile rate differences
widened from 1986 to 1996. For diabetes among
females (Chart 13F), mortality rates for all quintiles
declined from 1971 to 1986 and then changed little
from 1986 to 1996, except for the poorest quintile, in
which rates increased rapidly. Therefore, the inter-
quintile rate difference was considerably greater in
1996 than it had been in 1986. The trends with respect
to the overall rates and socio-economic disparities in
diabetes mortality are disquieting and deserve further
study. Possible relationships to trends in obesity and
sedentary lifestyles should be examined, as well as
differences by ethnic origin and place of birth.®

Timing of changes in mortality rates

The timing of the changes in mortality rates varied by
cause of death. For some causes, most progress
occurred in the 1971-1986 period, immediately after
the introduction of universal medicare in Canada. For
others, progress continued fairly steadily throughout
the entire 25-year study period or even accelerated
during the last decade (1986 to 1996). For a few
causes, the situation deteriorated over the last decade,
notably during the 5 years from 1991 to 1996, a period
of increasing unemployment and higher prevalence
and intensity of low income in urban Canada,®*% as
well as of increased wealth inequality.®® Nevertheless,
for Canada as a whole from 1985 to 1995, after
including the effects of government income taxes and
transfers, families’ disposable incomes became more
equal.®’
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Income or other factors?

Although the quintiles for this study were based on
CTs ranked by a measure of income adequacy, they
also differed systematically with respect to sources of
income, tenancy status, education, occupation,
unemployment, and period of immigration, among
other socio-economic factors. Thus, the strong
relationships between mortality and income that were
observed do not necessarily mean that income, rather
than one or more of the other characteristics, was the
causal factor. It is not just a question of determining
which characteristic was most closely related to
mortality or of statistically “controlling” for the other
factors. Rather, various socio-economic factors tend
to be determined during and act at different periods
of a person’s life. Hence educational attainment—
typically reached by the mid-20s—qualifies a person
for an occupation, which in turn produces a flow of
income throughout the person’s economically active
life and after retirement. Effects related to income may
thus be determined to a greater or lesser extent by
education or occupation, rather than by income itself.
Conversely, income may affect health beyond other
closely related socio-economic factors such as
education and occupation.®®* Furthermore, effects
related to neighbourhood differences are not
necessarily the same as effects at the individual or
family level. (For further critical comments on various
other aspects of the study, see Limitations.)
Longitudinal mortality data with individual-level
information for various measures of socio-economic
status are thus needed to help sort out the effects of
each of these determinants and to provide more
relevant information for health and social planning and
policy analysis.

Concluding remarks

On the basis of small-area data for urban Canada from
1971 to 1996, socio-economic disparities in mortality
appear to have diminished substantially over time, for
both all-cause mortality and for most specific causes
of death. Nonetheless, such differentials are still of
major concern in Canada.

To be more directly relevant to policies intended to
reduce socio-economic inequities in health outcomes,
mortality data linked to individual- and family-level
socio-economic characteristics (such as education,
occupation, aboriginal origins, language, visible
minority status, race or ethnicity, period of immigration,
and activity limitation status) are clearly required.
Given that such data are currently not available for
most Canadian vital statistics registration data—nor
are they likely to become available in the near future—
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Limitations

Generalizability of the findings. This study was based on
neighbourhood rather than individual or family income, and its
findings apply only to the 60% of Canada’s population who live in
metropolitan areas. However, the results of other Canadian studies®
2.2 syggest that the pattern of disparity in mortality rates between
socio-economic groups observed here is a reasonable, if somewhat
conservative, reflection of what might be expected in an individual-
level analysis. Furthermore, these studies indicate that the disparities
are not limited to residents of census metropolitan areas (CMAs)
nor to non-institutional residents. Indeed, follow-up studies based
on individual-level income appear to show greater disparities by
income, even after adjustment for initial health status and known
risk factors, than do the analyses of the current study, which are
based on group-level income measures.

Lower mortality of immigrants. The mortality rates of immigrants,
especially recentimmigrants, are lower than those of the Canadian-
born population.® Since the foreign-born percentage of population
was higher in poorer quintiles and this percentage increased in recent
years, the expected effect would be a reduction in the visibility of
the relationship between income and mortality, and that confounding
effect should have increased over time, particularly in the period
1991 to 1996. For the 1986 data,? the inter-quintile difference in life
expectancy at birth was 1.1 year greater for the Canadian-born
population than for the entire non-institutional population of the
CMAs.

Differential under-coverage of census. The differential impact
of net census under-coverage by income was also estimated for
1986. A rough correction for net under-coverage reduced the inter-
quintile difference in life expectancy at birth by about 0.5 year.
Because of increasing net under-coverage in more recent censuses,
it is likely that the effect of a correction would be somewhat greater
for 1991 and 1996. In 1986 the combined effect of the two
adjustments (restriction to people born in Canada and correction
for differential net under-coverage) was to increase the inter-quintile
disparity in life expectancy at birth by 0.6 year.

other approaches are called for. Among the various
options, mortality follow-up for a large sample from a
recent census appears to offer the most feasible and
effective approach.'%10" Most other highly
industrialized countries, including the United States, %%
104 Great Britain, %1% France, 819 |taly, """ Spain, '
Denmark,"*'"* Norway,® "> Sweden,”® '"61° Finland,*+
46 Lithuania,'? Israel,'*'"'22 and New Zealand'** have
already produced such linked data. In Canada,
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Crossover in mortality at advanced ages. The greatest disparity
in mortality rate ratios occurred in infancy and during the prime
working years. However, at ages 85 and older, rate ratios for females
in the poorest quintile compared to the richest were less than 1.00,
a crossover that has also been observed for elderly blacks in the
United States.® This effect may be due partly to differential survival
and partly to the exclusion of institutional residents, who account
for about one-third of that age group. There may also be numerator—
denominator bias because the methods used to exclude institutional
residents from the population (based on the census classification of
collective dwelling type) was different from the method used to
exclude them from the deaths (based on provincially recognized
lists of health-related facilities).

Changes over time. Caution is clearly advisable in interpreting
changes over time based on neighbourhood income variables. For
example, had the homes of the poor been dispersed much more
equally throughout all neighbourhoods in 1996, rather than being
concentrated in poorer neighbourhoods as they were in 1971 (and
1996), then the disparities between quintiles—as measured in this
type of study—would have been smaller, even in the absence of
changes in relative mortality rates at the individual level. However,
for CTs within Canada’s largest metropolitan areas, residential
segregation by income appears to have become stronger rather
than weaker from 1991 to 1996.%

Cost of living differentials across CMAs. By constructing the
quintiles within each CMA before aggregating to the national level,
we minimized the potential effect of inter-metropolitan differences
inincome, housing, and other living costs. CMA-based quintiles also
revealed greater inter-quintile differences in life expectancy than
did national quintiles (data not shown). In addition, if all CTs had
been ranked nationally before the quintiles were constructed, 36%
of the population of metropolitan Toronto would have been placed
into the richest quintile in 1986, whereas 4 metropolitan areas in
eastern Canada would have had no population in that quintile.

census-linked mortality follow-up studies have so far
been limited to particular occupations'?®'? or a single
province.' '8 A national study of this kind would permit
the wealth of socio-economic variables already
collected through the census to be analyzed with
respect to mortality for Canada as a whole.

Because socio-economic data for people living in
institutions are not available from recent Canadian
censuses, socio-economic differentials in mortality for
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this segment of the population would still present a
problem. Accoring to Statistics Canada Advisory
Committee on Health Statistics,'” the most
straightforward solution would be to collect a limited
amount of socio-economic data—similar to the few
questions collected for the institutional samples in the
Health and Activity Limitation Surveys—during future
Canadian censuses.

Socio-economic differentials in health are not limited
to mortality. When measures of disability or
dependence are also taken into account, the
disparities between socio-economic groups widen
substantially.'” 24 128132 Thys, future studies should
evaluate socio-economic differentials not only for
mortality, but also for more comprehensive measures
of health expectancy.

Because of the multiple pathways through which
such disparities are believed to arise, continued
progress in reducing socio-economic disparities in
mortality in Canada may require both broad-based
intersectoral policies™ and highly targeted
interventions, as well as better data on the nature of
the existing disparities with respect to socio-economic
characteristics other than neighbourhood income.
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Appendix

Table A

Neighbourhood income and mortality

Low-income cut-offs in census metropolitan areas, by economic family size and metropolitan area size, Canada, for income received

in 1970, 1985, 1990, and 1995 (in current dollars)

Metropolitan area size

Economic family 100,000 to 499,999 500,000 and over

size (persons) 1970 1985 1990 1995 1970 1985 1990 1995
1 $2,515 $ 9,719 $12,433 $14,473 $ 2,686 $10,233 $ 14,155 $16,874
2 3,647 12,815 16,854 18,091 3,895 13,501 19,187 21,092
3 4,654 17,115 21,421 22,500 4,970 18,061 24,389 26,232
4 5,634 19,779 24,662 27,253 5,910 20,812 28,081 31,753
5 6,186 22,963 26,946 30,445 6,607 24,252 30,680 35,494
6 6,791 25,026 29,248 33,654 7,253 26,488 33,303 39,236
7+ 7,446 27,606 31,460 36,864 7,953 29,155 35,818 42,978

Data sources: Statistics Canada catalogues.*-%

Table B

International Classification of Diseases (ICD) codes corresponding to each cause of death
Cause of death Code

All causes 001-999

ICD Chapters

Infectious and parasitic diseases 001-136 8th; 001-139 9th
Neoplasms 140-239

Endocrine, nutritional and metabolic diseases 240-279

Blood diseases 280-289

Mental disorders

Diseases of the nervous system and sense organs
Circulatory diseases

Respiratory diseases

Digestive system diseases

Genitourinary diseases

Complications of pregnancy

Skin and subcutaneous tissue
Musculoskeletal diseases

Congenital anomalies

Perinatal conditions

Symptoms, signs and ill-defined conditions
External causes (all injuries)

Specific causes

All cancers 140-209 8th; 140-208 9th
Lung cancer 162-163 8th; 162-163, 164.2-164.3,164.8-164.9, 165 9th
Breast cancer 174 8th, 174-175 9th
Uterine cancer 180-182 8th; 179-182 9th
Prostate cancer 185

Diabetes 250

Ischemic heart disease 410-413 8th; 410-414 9th
Cirrhosis of liver 571

Motor vehicle traffic accidents (MVTA) E810-E819

Pedestrians in MVTA E814

Suicide E950-E959

290-315 8th; 290-319 9th
320-389

390-458 8th; 390-459 9th
460-519

520-577 8th; 520-579 9th
580-629

630-678 8th; 630-676 9th
680-709

710-738 8th; 710-739 9th
740-759

760-779

780-796 8th; 780-799 9th
E800-E999

Note: For cause of death coding in Canada, the 8th revision of the ICD% (ICDA-8) was used for 1971, and the 9th revision® (ICD-9) was used for 1986, 1991 and 1996.
Codes shown apply to both 8th and 9th revisions unless otherwise specified.
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Table C
Standard errors of age-standardized mortality rates per 100,000 population, all ages, selected causes of death, by sex and
neighbourhood income quintile, urban Canada, 1971 to 1996

Total Q1 Q2 Q3 Q4 Q5
All causes
Both sexes
1971 2.59 6.43 5.88 5.82 5.55 5.62
1986 1.93 478 4.46 4.21 416 4.38
1991 1.69 418 3.91 3.57 3.62 3.99
1996 1.55 3.58 3.54 3.33 3.31 3.71
Males
1971 457 11.29 10.36 10.31 9.71 9.88
1986 347 8.33 7.86 7.55 7.53 7.96
1991 3.02 7.07 6.91 6.39 6.51 7.20
1996 2.73 6.11 6.16 5.91 5.87 6.64
Females
1971 2.97 7.49 6.78 6.67 6.40 6.36
1986 2.20 5.72 5.24 4.82 4.65 4.80
1991 1.94 5.11 4.61 4.09 4.08 4.40
1996 1.80 437 423 3.85 3.80 416
Ischemic heart disease
Males
1971 2.79 7.02 6.37 6.36 5.85 5.89
1986 1.88 4.62 4.41 417 4.08 4.08
1991 1.50 3.62 357 3.19 3.23 342
1996 1.31 297 3.01 2.85 2.81 3.06
Females
1971 1.59 4.1 3.70 3.51 3.40 3.27
1986 1.04 2.83 2.52 2.26 2.15 2.15
1991 0.84 2.31 2.02 1.76 1.75 1.84
1996 0.73 1.80 1.73 1.53 1.51 1.68
Injuries except motor vehicle
traffic accidents and suicide
Both sexes
1971 0.51 1.05 1.1 1.03 1.10 1.35
1986 0.35 0.79 0.74 0.73 0.77 0.95
1991 0.31 0.71 0.67 0.65 0.66 0.85
1996 0.29 0.63 0.65 0.59 0.63 0.78
Cirrhosis of liver
Males
1971 0.59 1.05 1.10 1.28 1.26 1.63
1986 0.45 0.86 0.80 0.99 1.02 1.23
1991 0.39 0.77 0.76 0.75 0.89 117
1996 0.34 0.65 0.67 0.71 0.78 1.00
Females
1971 0.37 0.74 0.78 0.86 0.73 1.00
1986 0.25 0.56 0.55 0.56 0.56 0.63
1991 0.22 0.47 0.51 042 0.47 0.63
1996 0.18 0.45 0.41 0.41 0.40 0.41
Uterine cancer
Females
1971 0.44 0.89 0.93 1.04 1.01 1.05
1986 0.27 0.61 0.61 0.59 0.56 0.67
1991 0.24 0.57 0.56 0.52 0.50 0.62
1996 0.22 0.48 0.51 0.50 0.46 0.54
Perinatal conditions
Both sexes
1971 0.29 0.58 0.60 0.66 0.66 0.74
1986 0.18 0.35 0.35 0.40 0.41 0.46
1991 0.14 0.29 0.28 0.29 0.34 0.36
1996 0.15 0.27 0.34 0.35 0.32 0.36
Pedestrians in motor vehicle
traffic accidents
Both sexes
1971 0.20 0.35 0.38 047 0.46 0.48
1986 0.11 0.23 0.23 0.25 0.25 0.30
1991 0.10 0.18 0.22 0.21 0.23 0.26
1996 0.08 0.17 0.18 0.15 0.20 0.22
Motor vehicle occupants
Both sexes
1971 0.37 0.88 0.83 0.86 0.84 0.74
1986 0.24 0.60 0.56 0.53 0.52 0.51
1991 0.21 0.56 0.51 0.46 0.45 0.45
1996 0.18 0.47 0.48 0.39 0.38 0.32
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Lung cancer
Males

1971

1986

1991

1996

Breast cancer
Females

1971

1986

1991

1996

Prostate cancer
Males

1971

1986

1991

1996

Suicide
Males
1971
1986
1991
1996
Females
1971
1986
1991
1996

Lung cancer
Females
1971

1986

1991

1996

Infectious diseases
Both sexes

1971

1986

1991

1996

lli-defined conditions
Both sexes

1971

1986

1991

1996

Mental disorders
Both sexes

1971

1986

1991

1996

Diabetes
Males
1971
1986
1991
1996
Females
1971
1986
1991
1996

Total

1.20
1.07
0.96
0.87

0.72
0.61
0.55
0.50

0.70
0.63
0.57
0.50

0.62
0.54
0.48
0.47

0.40
0.29
0.25
0.25

0.40
0.53
0.54
0.54

0.21
0.20
0.24
0.23

0.20
0.23
0.26
0.23

0.16
0.20
0.18
0.20

0.61
0.46
0.44
0.44

0.49
0.32
0.30
0.29

Q1

1.28
1.13
0.99
1.02

0.95
0.61
0.45
0.44

0.98
1.23
1.37
1.24

0.46
0.42
0.43
0.42

0.40
0.49
0.55
0.46

0.32
0.45
0.48
0.48

1.64
1.12
1.02
0.98

1.18
0.83
0.82
0.72

Q2

2.60
2.33
210
1.90

1.28
1.07
0.98
0.92

0.92

0.38
0.37
0.45
0.46

0.43
0.43
0.52
0.46

0.31
0.44
0.42
0.45

1.37
117
0.96
0.96

1.02
0.78
0.69
0.62

Q3

1.34
1.07
1.05
1.03

0.85

0.44
0.40
0.48
0.44

0.41
0.49
0.52
0.47

0.33
0.39
0.36
0.40

1.39
1.00
0.89
0.93

1.12
0.72
0.63
0.61

Q4

1.38
1.24
1.08
1.03

0.85

0.45
0.45
0.56
0.52

0.41
0.50
0.58
0.52

0.29
0.40
0.38
0.43

1.31
0.99
0.94
0.95

1.04
0.70
0.65
0.57

Q5

2.60
2.53
2.39
2.16

1.56
1.48
1.23
1.26

0.92
0.82
0.72
0.69

0.56
0.56
0.77
0.73

0.51
0.65
0.72
0.67

0.50
0.54
0.48
0.48

1.22
1.00
1.08
1.10

1.11
0.69
0.68
0.75

Neighbourhood income and mortality

Data sources: Canadian Mortality Data Base and supplemental address files; special tabulations of census population data
Note: See Appendix Table B for International Classification of Diseases codes corresponding to each cause. See Table 9 for ASMRs. Data for "all causes" include

causes not shown.
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Annex

Many analyses presented in this Health Reports
Supplement are based on Statistics Canada's
Canadian Community Health Survey (CCHS). Data
collection for cycle 1.1 of the CCHS began in
September 2000 and was conducted over 14 months.
The CCHS covers the household population aged 12
orolder in all provinces and territories, except persons
living on Indian reserves, on Canadian Forces Bases,
and in some remote areas.

Cycle 1.1 of CCHS was designed to collect
information at the health region level.! For
administrative purposes, each province is divided into
health regions (HR); each territory is designated as a
single HR. When cycle 1.1 of the CCHS was designed,
there were 139 health regions in Canada. The CCHS
combines data collection for the Burntwood and
Churchill health regions in Manitoba because of
Churchill's small population. There are two remote
health regions for which the CCHS does not collect
data: the Région du Nunavik and the Région des
Terres-Cries-de-la-Baie-James, both in Québec.

The CCHS uses the area frame designed for the
Labour Force Survey as its primary sampling frame.
A multistage stratified cluster design was used to

Supplement to Health Reports, volume 13, 2002
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sample dwellings within the area frame. A list of the
dwellings was prepared, and a sample of dwellings
was selected from the list. The majority (83%) of the
sampled households came from the area frame, and
face-to-face interviews were held with respondents
randomly selected from households in this frame. In
some HRs, a random digit dialling (RDD) and/or list
frame of telephone numbers was also used.
Respondents in the telephone frames, who accounted
for the remaining 17% of the targeted sample, were
interviewed by telephone.

In approximately 82% of the households selected
from the area frame, one person was randomly
selected; two people were randomly chosen in the
remaining households. For households selected from
the telephone frames, one person was randomly
chosen. The response rate was 84.7%. The
responding sample size for cycle 1.1 was 131,535. A
total of 6.3% of interviews were obtained by proxy.
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