Canadian Studies in Population, Vol. 28(1), 2001, pp. 89-110

Narrowing Sex Differences in Life Expectancy:
Regional Variations, 1971-1991*

Frank Trovato
N.M. Lalu
Department of Sociology and
Population Research Laboratory
University of Alberta
Edmonton, Alberta, Canada

Abstract
A number of industrialized nations have recently experienced some degrees of
constriction in their long-standing sex differentials in life expectancy at birth. In
this study we examine this phenomenon in the context of Canada’s regions
between 1971 and 1991: Atlantic (Newfoundland, Nova Scotia, New
Brunswick, Prince Edward Island); Quebec, Ontario, and the West (Manitoba,
Saskatchewan, Alberta, British Columbia, Yukon and Northwest Territories).
Decomposition analysis based on multiple decrement life tables is applied to
address three questions: (1) Are there regional differentials in the degree of
narrowing in the sex gap in life expectancy? (2) What is the relative contribution
of major causes of death to observed sex differences in average length of life
within and across regions? (3) How do the contributions of cause-of-death
components vary across regions to either widen or narrow the sex gap in
survival? It is shown that the magnitude of the sex gap is not uniform across the
regions, though the differences are not large. The most important contributors to
a narrowing of the sex gap in life expectancy are heart disease and external types
of mortality (i.e., accidents, violence, and suicide), followed by lung cancer and
other types of chronic conditions. In substantive terms these results indicate that
over time men have been making sufficient gains in these causes of death as to
narrow some of the gender gap in overall survival. Regions show similarity in
these effects.
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Résumé
Certains pays industrialisés viennent de vivre quelques constrictions dans la
différentielle sexuelle de l'espérance de vie à la naissance. Dans cette étude,
nous examinons ce phénomène dans le contexte des régions canadiennes entre
1971 et 1991 : région atlantique (Terre-Neuve, Nouvelle-Écosse, NouveauBrunswick, île du Prince-Édouard) ; le Québec, l'Ontario et l'Ouest (Manitoba,
Saskatchewan, Alberta, Colombie-Britannique, Yukon et les Territoires du
Nord-Ouest). L'analyse de décomposition basée sur des tables de survie et
d'extinction multiples sert à répondre à trois questions : 1) Existe-t-il des écarts
régionaux dans le degré de réduction de l'écart de l'espérance de vie entre les
sexes ? 2) Quelle est la contribution relative des principales causes de décès
avec différences observées entre les sexes dans la durée de vie moyenne dans les
différentes régions ? 3) De quelle façon est-ce que les contributions des éléments
de causes de décès varient selon les régions pour élargir ou réduire l'écart de
survie entre les sexes ? Il appert que l'ampleur de l'écart entre les sexes n'est pas
uniforme dans les régions, bien que les différences ne soient pas grandes. Les
principaux éléments de contribution à la réduction de l'écart dans l'espérance de
vie entre les sexes sont les maladies cardiaques et les facteurs externes de
mortalité (p. ex. les accidents, la violence et le suicide), suivi du cancer du
poumon et d'autres types de troubles chroniques. Ces résultats indiquent qu'au
fil du temps, les hommes ont fait suffisamment de progrès dans ces causes de
décès pour faire réduire l'écart de la survie générale entre les sexes. Les régions
indiquent une similarité de ces effets.
Mots clés : différentielle sexuelle de mortalité, espérance de vie, cause de décès,
décomposition de la table de survie, région

Introduction
Historically, industrialized societies have followed a pattern of widening sex
differences in life expectancy, favoring females by anywhere from two to seven
years, depending on the time period and the country (Acsadi and Nemeskeri,
1970; Lopez, 1983; 1993; Preston, 1976; Stolnitz, 1956; Waldron, 1993).
Notwithstanding the continuation of survival gains by both genders, some
societies have been experiencing varying degrees of constriction in their sex
differentials in life expectancy at birth (Trovato and Lalu, 1995; 1996a, 1996b,
1997, 1998). Though not yet widespread to all industrialized nations, this
represents an emerging feature of the fourth stage of epidemiological transition
(Omran, 1971; Olshansky and Ault, 1986; Rogers and Hackenberg, 1987).
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reduced considerably over time, particularly since the early 1950s. Gender
differences in the average length of life across the provinces have not been
uniform. For instance, taking the female minus the male expectancy, during the
early 1950s, British Columbia and Ontario showed the largest sex gaps, each in
the vicinity of 5 years in favor of women. During the two most recent periods,
Saskatchewan and Prince Edward Island had the widest gender based disparities
in 1985-87; and Prince Edward Island and Quebec in 1990-92. As noted here
and previously by several authors (Trovato and Lalu, 1995, 1998; Nault, 1997;
Manuel and Hockin, 2000) the sex differential in Canada peaked during the
1970s at about 7 years in favor of women, and has recently begun to constrict.
Table 1 indicates this general pattern for the Canadian provinces.

Study Objectives
Previous studies concerning this new trend have looked at the country as the unit
of analysis. In the present research we examine cause-of-death contributions to
the sex gap in life expectancy across Canadian regions over the two decades
between 1971 and 1991. Our expectation is that the Canadian regions will
conform to a similar type of trend in the sex differential in life expectancy that
has been observed recently in a number of advanced societies, though it is
unlikely that the differentials would be uniform across the regions. We apply
decomposition methods based on multiple decrement life tables to examine three
questions: (1) Are there regional differentials in the degree of narrowing in the
sex gap in life expectancy? (2) What is the relative contribution of cause-ofdeath components to observed sex differences in average length of life across
regions? (3) How do contributions of cause-of-death components vary across
regions to either widen or narrow the observed sex gaps in life expectation
between 1971 and 1991?

Data and Methods of Analysis
The data for this study were obtained from Statistics Canada’s Health Division
as a special tabulation consisting of cause-specific deaths by age, sex by
province for 1971, 1981 and 1991. Corresponding census populations for these
time points were also obtained from Statistics Canada. We have combined
causes of death into six cause components, representing important sources of
mortality variation in advanced societies: Heart Disease (C1); Cancers excluding
that of the lung; (C2) Lung Cancer (C3); Other Chronic Diseases (C4); External
Causes (C5); and Residual Causes of Death (C6). The first part of the statistical
analysis involves the application of a decomposition formula developed by Das
Gupta (1993) to decompose period-specific sex gaps in life expectancy at birth
into the cause-of-death components. Secondly, we analyze the temporal change
in cause contributions to the temporal change in the sex differences in life
expectancy. Decomposition method is based on multiple decrement life table
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information. We had to compute gender-specific multiple decrement life tables
from corresponding age-sex-cause-specific death rates for each region.
Multiple decrement tables derive life table functions on the assumption that
causes of death are independent and compete simultaneously in claiming lives.
We have described this methodology in greater detail elsewhere (see Trovato
and Lalu, 1995, 1996b, 1997, 1998). As the decompositions are based on life
table data, results are net of age compositional differences. For any time period
in the analysis, decomposition components with positive values would denote
the sex mortality differential for that cause of death serves to increase the female
advantage in life expectancy over males. On the other hand, a negative value
would imply the opposite interpretation---that the sex differential in mortality
for that particular cause serves to narrow the female advantage in life
expectation. The magnitudes of component contributions are expressed in both
relative (percentages) and absolute terms (actual years of life expectancy).
To elaborate on the second aspect of our decomposition analysis, the procedure
involves taking the change in contribution between two points in time, of a
given cause component, to the change in the observed sex gap in life
expectancy. Here, our focus is on decomposing the absolute changes (in years
of life expectancy or fractions thereof) in cause of death contributions, first
between 1971 and 1981, and then between 1981 and 1991. In this type of
analysis, a positive sign associated with a given cause component would indicate
that the net effect of temporal change in the sex gap in death rates due to that
cause of death acts to expand the sex gap in life expectancy in favor of females.
A negative sign would denote the opposite effect (to reduce the female
advantage).4
The provinces and territories are combined into four regions, as follows: (1)
Atlantic (Newfoundland, Nova Scotia, New Brunswick, Prince Edward Island),
(2) Quebec; (3) Ontario, (4) West (Manitoba, Saskatchewan, Alberta, British
Columbia, Yukon and Northwest Territories). It would have been desirable to
execute the analysis separately for each of the ten provinces and two territories.5
However this approach would have produced an inordinate number of empty
cells in the multidimensional cross-tabulation of deaths and corresponding
populations by gender, cause of death, age, and province, thus severely limiting
the use of life table based decompositions. Unfortunately, we could not gain
access to more recent mortality and population data for 1996; extension of the
analysis to more recent periods could be undertaken in due course.

Results
It should be mentioned that the life expectancy we report in our statistical
Tables, though very close, are not identical to those shown in Table 1 taken from
official publications. This difference is largely attributable to differences in life
table methodologies. Moreover, the expectancies in Table 1 for the two most
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Figure 1 shows that Ontario has led other regions with respect to Heart disease
contribution to the sex differential in life expectancy. By 1991, Quebec had
emerged as the region with the lowest contribution of Heart disease to the
difference in life expectancy between the sexes. Moving on to External causes,
the pattern of differentials by region has not really changed much over the three
time points. The West region accounts for a larger contribution, followed by
the Atlantic region. On the other hand, Ontario has the lowest contribution to
the sex gap, and the Atlantic locality the largest. In substantive terms these
differences suggest that much of the observed sex difference in life expectancy
across Canadian regions is due to the combined contributions of sex differences
in heart disease and external conditions. In other words, it is the excess
mortality of males from these causes of death that contribute most to the sex gap
in life expectation in favor of women. The next most important causes are
“residual” and Lung cancer. The regional variations in the former cause are
minimal in 1971 and 1981, but during 1991 Ontario shows a larger contribution
than the other three regions. In the case of Lung cancer, Quebec leads in terms
of contribution to the sex difference in survival. This is true across all three
periods. This region also shows a dominance in connection with “Other types of
Cancers” (Cause 2). Ontario on the other hand, contributes most with respect to
“Other chronic conditions.”

Temporal Change in Components Contribution
Table 3 displays absolute changes in the sex differential in life expectation (in
terms of years of life or fraction thereof) between two successive periods: 19711981, and 1981-1991. The table also shows corresponding decompositions
relating to change in cause component contributions to the temporal change in
the sex gap in life expectancy. A narrowing of the sex differential in life
expectancy over time is evident across all four regions. The situation in Ontario
suggests that between 1981 and 1991 the degree of narrowing slowed down
somewhat. It is not clear why the amount of narrowing reduced in Ontario, from
-1.327 between 1971 and 1981, to just under one year between 1981 and 1991.
A detailed analysis of male and female death rates and their changes is required
to better ascertain the reasons behind this result. In appendixes A and B we
provide a table of age-standardized death rates by sex, cause, period and region.
As indicated in these tables, the Ontario situation is explained by a widening of
the male-female mortality differential due to “other cancers;” that is, all cancers
other than that of lung. In effect, the male rates remained stable between 1981
and 1991, while those of females declined, thus contributing to a widening of
the life expectancy differential. On the other hand, all of the other male-female
rate contrasts show a declining gap between men and women.
Generally speaking, males have higher death rates than females from virtually
every major causes of death. The decomposition tables in this study suggest that
the net constriction of the sex gap in life expectancy across the four regions have
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been largely accounted by a combination of steep rises in female mortality over
time---especially lung cancer, in conjunction with some mortality improvements
in the case of males. The age-standardized death rates in Appendixes A and B
confirm this. While both genders have been enjoying mortality improvements,
over time male gains have been somewhat greater across all four regions.
The proportionate contribution of a given cause to the sex difference in life
expectancy can be affected by change in any of the other causes in the analysis.
To overcome this problem, it was decided to examine the absolute change in
component contribution by region for the successive periods of 1971-81 and
1981-91. This information is given in Figure 2.
A number of important points can be made based on this information. First, the
dominance of heart disease is more clearly evident (something already
indicated). Over the two time intervals, the contribution of this cause
component has intensified toward narrowing the life expectancy gap between
the sexes. This phenomenon is most pronounced in Quebec and least intense in
Ontario. The range of contribution of heart disease component is between 0.3 of
a year (Quebec between 1971 and 1981) and 0.8 of a year in Ontario between
1981 and 1991. It would appear that a major change has taken place in Quebec
over the 1970s and 1980s with regard to male and female differences in
mortality from heart disease, with male improvements being somewhat larger
than those of females (see Appendixes A and B). This phenomenon deserves
more careful study in subsequent research.
As already identified in the previous tables and figures, “external” types of
mortality (i.e. suicide, homicide, accidents and violence combined) account for
the next most important contribution to the constriction of life expectancy
difference between the sexes. The Atlantic region and the West have
experienced the largest narrowing due to this cause component. In both cases,
the contribution dropped from approximately 0.2 of a year in the first time
interval, to close to 0.5 of a year in the latter period. The narrowing effect in
Ontario has been less dramatic. In Quebec, the contribution of “external”
mortality weakened over time, though from the information in the Appendixes,
it is clear that both sexes have enjoyed improvements over time in this cause of
death.
Concerning Lung cancer, this component has followed a pattern of contribution
to widen the sex difference in life expectancy during the 1970s, particularly in
the Atlantic region, Quebec and Ontario. In the West it accounted for a
narrowing of the gap beginning in the 1970s and continuing into the 1980s. The
Quebec case is interesting, due to the still positive (though declining) effect of
this cause component over time. In fact, during the 1981-91 interval, Quebec
was the only region where the effect of this cause of death is positive due to
male mortality rates from this disease rising faster than those of females.
Notwithstanding this fact, it is also worth noting that although positive, the
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contribution of this component has been getting smaller during the 1980s. This
has resulted as a function of a deceleration in male risk from lung cancer
mortality, in conjunction with an acceleration of female death rates from this
disease (See Appendixes A and B).
The effect of change in sex differences in mortality due to “Other” cancers also
continues to widen the sex difference in expectation of life in all four regions.
However, unlike in the Atlantic, Ontario and the West, Quebec has witnessed a
declining contribution of this component during the most recent decade. Thus,
with the exception of Quebec, in the other regions male mortality from “other”
cancers has been rising faster than female corresponding female death rates,
therefore contributing to a widening difference in life expectancy overall.
With respect to “other chronic” disease (Cause 4), in the Atlantic, Quebec and
the West regions, there occurred a transition in the 1980s, where the contribution
of this cause changed from slight positive (i.e., a widening effect), to slight
negative (i.e., a narrowing effect). In Ontario, the contribution of this
component was already negative as early as 1971. As far as the “residual” cause
is concerned, its contribution to the criterion variable is positive in the most
recent interval for the cases of Quebec, Ontario and the West. In the Atlantic
region it has been contributing to a narrowing of the sex gap since the 1970s,
intensifying during the 1980s.

Discussion
Since the early 1970s Canadian men and women have been experienced varying
degrees of improvement in overall life expectancy. On balance, the gains have
been somewhat larger for males than for females, thus accounting for small, yet
significant constriction of the sex gap in overall survival. This phenomenon
represents a sharp break from a historical pattern of widening discrepancies in
life expectancy between the sexes that began around the turn of the 20th century.
The classical version of epidemiological transition theory (Omran, 1971) failed
to anticipate this recent unexpected development, which at the threshold of the
new millennium appears to be a characteristic feature of the most advanced
societies of the world. From this analysis, three common trends account for a
large part of the noted constrictions in regional sex gaps in life expectancy.
First, over the course of the 1970s and eighties men have experienced greater
sustained mortality improvements than women in heart disease mortality. They
have also enjoyed larger improvements in survival probabilities concerning
external types of mortality ---i.e., suicide, homicide and accidents, combined.
Thirdly, male survival probabilities from lung cancer (another major cause of
premature death) have gone up, while reducing for women.
These trends are largely attributable to long-term changes in male and female
health behaviours that may have began several decades ago. For instance, male
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particularly cancer and heart disease. In some cases a narrowing of gender
difference in overall survival may occur as a function of one gender
experiencing rising mortality from a given disease, while those of the other
gender remain constant. In other cases, the constriction of the sex gap will
materialize as a result of mortality improvements for both men and women, with
one gender improving more.
These possibilities should be examined
systematically in future study.
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Endnotes:
1.

In comparison to Central Canada, Quebec was late in the modernization
process. It was not until the late 1940s and early fifties that this province
would experience rapid industrialization, intensifying during the “quiet
revolution” of the 1960s. This “revolution represented more than
economic transformation; it also encompassed radical shifts in value
orientations in the population (see Bergeron, 1975; Krull and Trovato,
1994; Thomson, 1984; Gratton, 1992; Guindon, 1988).

2.

With the rise in power of the separatist Party Quebecois in 1976 and
subsequent sociopolitical changes in this society, many English speaking
persons have left Quebec for other parts of Canada, with a strong
directional bias toward Ontario. Due in part to these developments, since
the mid-1970s Quebec has been experiencing net negative internal
migration rates.

3.

The life expectancies for the two territories of Yukon and Northwest
Territories are not included in Table 1. Except for recent years, historical
data for these two areas of Canada are not available. Expectation of life
at birth values for Yukon and Northwest Territories combined are
mentioned in a recent report by Statistics Canada (George et al., 1994:
Tables 7a, 7b). The Territories have the lowest expectation of life in
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