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Presentation Outline

% Significant changes In life expectancy: at birth
andiat age 65

% Sex differential in life expectancy
% Mortality at older ages

% Improved quantity’ and guality of life: where
does healthy: life expectancy: stand?

* Mortality projections, 2003-2056



Section 1

LCIfe expectancy at birth and at age
65: Quebec, Canada and
Internationall comparisens

Sources:

CHMD: Canadian Human Mortality Database (www.bdlc.umontreal.ca/chmd)

HMD: Human Mortality Database (www.mortality.orq)

ISQ: Institut de la statistique du Québec (www.stat.gouv.gc.ca)

SC: Statistics Canada (www.statcan.ca)



http://www.bdlc.umontreal.ca/chmd
http://www.mortality.org/
http://www.stat.gouv.qc.ca/
http://www.statcan.ca/

LLife expectancy: at birth (e,) By Sex,
Quebec, 1901-2002
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LLife expectancy: at birth (e,) by Sex,
Quebec and Canada, 1921-2002
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Sources: 1921 to 2000: CHMD; 2001-2002, Canada: HMD. 2001-2002, Quebec: ISQ



International comparison of life expectancy. at

plithi(e,) by sex, 2002

Country. Woemen Country. Men
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LLife expectancy. at age 65 (€5:) Dy SEX,
Quebee, 1921-2002
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Source: 1921-2000: CHMD; 2001-2002: 1SQ



LLife expectancy. at age 65 (€5:) Dy SEX,
Quebee and Canada, 1921-2002
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Sources: 1921-2000: CHMD; 2001-2002: 1SQ; 2001-2002, Canada: HMD



Internationall comparison ofi life expectancy

at age 65 (e5:), 2002

Country.
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Country
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Sources: HMD; *ISO




International comparison of average annual growith
I life expectancy at age 65 for
\/arious enservation periods

Japan France Sweden Italy Canada Quebec
Periods W M W M W M W M W M W M
1992-2002 | 1.14 | 0.89 | 0.45 | 0.69 | 0.35 [ 0.78 | 0.74 | 0.93
1992-1997 | 1.06 | 0.71 | 0.41 | 0.48 | 054 | 0.73 | 0.64 | 0.69
1997-2002 | 0.96 | 0.89 | 0.41 | 0.76 | 0.10 [ 0.67 | 0.69 | 0.97
2000-2002 | 0.80 | 0.88 | 0.25 | 0.66 | -0.12 | 0.38 | 0.60 | 0.75




Section 2

LLife expectancies at birtn
and at age 65:
Sex differentialichanges by region



LLiifie’ expectancy. at birthi (e,) by sex and male-
female difference, Quebec, 1921-2002
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LC1fe expectancy: at birth (e,) By sex andimale-
female difference, Quebece and Canada, 1921-2002
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LLifie expectancy at age 65 (€5:) and male-female

difference, Quebec, 1921-2002
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LLifie expectancy at age 65 (€5:) and male-female
diifference, Quebec and Canada, 1921-2002
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International comparisons of the evelution in the
male-fiemale difference i life expectancy. at birth :
Almost a general trend

The precursors
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International comparisons of the evelution in the
male-fiemale difference i life expectancy. at birth :

Almost a general trend
The exceptional case of Japan
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Relative Contribution (1n %) of each age group to the gain in life
expectancy at birthi vy sex from 1975-79 1o 1995-99, Quebec
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Relative Contribution (1n %) of each age group to the gain in life
expectancy at birth by sex from 1975-79 to 1995-99, Canada
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Relative contribution (In %) ofi each age group to the
ieduction oft the male-female diffierence in life expectancy.

at bt from 1975-79to 1995-99, Quebec and Canada
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Section 3

Mortality at older ages



Viertality at older ages

% Future gains: beyond age 65

% Relevance of using specific measures for mortality at
older ages

»Longitudinal data



Evolution' ofi Iife expectancies at age 65 (e,:) and
dt age 85 (), Quebec, 1856-1889 Cohorts

Life expectancy
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Comparison of life expectancy: at age 65 (ex:),
Quebec, 1856-1889 Cohorts and 1921-1954 Periods

16 -

15 4----

14 -

13 A

12 T T T T T T 1
1855 1860 1865 1870 1875 1880 1885 1890

Source: CHMD



Comparison of life expectancy: at age 85 (eg:),
Quebec, 1856-1889 Cohorts and 1921-1954 Periods
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Evelution infage-specific life taple mortality rates

firom age 65 for males, Quebec,
1856-1865, 1866-1875 and 1876-1885 Cohorts

Life table mortality rate
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Evelution Infage-specific life table mortality rates

firom age 65 for females, Quebec,
1856-1865, 1866-1875 and 1876-1885 Cohorts
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Age-specific mortality rates from age 100, Quebec,
1885-1894 Quebec Birth Cohort
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Age-specific lifie table mortality rates from age 65,

Quebee, 1885-1889 Male Cohort

Life table mortality rate
(per 1,000)
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Age-specific life table mortality rates from age 65,
Quebee, 1885-1889 Female Cohort

Life table mortality rate
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Section 4

Improved quantity and guality: of
life: where does the healthy: life
expectancy: stand?




Totalland healthy lifie expectancies at birthi by sex,
Quebee, 1978-1979 to 1998

1978- | 1986 | 1987 | 1992- | 1998
1979 1993
Males
Total life expectancy 69.7 | 720 | 722 | 73.6 | 74.6
Life expectancy at Healthy life expectancy 60.4 | 624 | 63.9 | 65.9 | 654
birth (in years) Difference 9.3 9.5 8.3 7.7 9.2
Females
Total life expectancy 776 | 795 | 79.7 | 80.8 | 81.1
Healthy life expectancy 63.1 | 66.3 | 685 | 69.3 | 68.1
Difference 145 | 131 | 11.2 | 11.5 | 13.0

Sources : 1978-1979 : Dillard, 1983 ; 1986 : Wilkins, 1991 ; 1987 to 1998 : Pageau et al., 2001.



Tjotal and healthy: life expectancies at birth, males, Quebec

Fampalos | Wilkins and Etatistics | Pampalos MEEE
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Source: L'espérance de santé au Québec: Revue des différentes estimations pour 1986 a 2003, INSPQ, to be released
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Total andlhealthy: life expectancies at age 65 by Sex,

Quebee, 1978-1979 to 1998

1978- 1986 1987 1992- 1998
1979 1993
W EES
Total life 14.1 14.3 15.1 15.5
expectancy
itz Hea'thty Iife 8.6 10.6 11.3 10.7
expectancy | SXPectancy
at age 65 | Difference 55 3.7 3.8 4.8
(in'years) Females
Total life 18.9 19.0 19.8 19.8
expectancy
Healthy lite 10.2 13.0 13.3 13.2
expectancy
Difference 8.7 6.0 6.5 6.6
Note : .. = data not available

Sources : 1978-1979 : Dillard, 1983 ; 1986

: Wilkins, 1991 ; 1987 to 1998 : Pageau et al., 2001.




Life expectancy at age 65 by activity limitations
for each sex, Quebec
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Evelution: 1n fiemale life expectancy and: life
expectancy without disability — all levels — at age 65,
Various countries

Years of life expectancy e Increase in life eXpeCtancy at

Life expectancy and life expectancy without age 65 for industrialized
disability, all levels, women at age 65 .
countries
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« Stagnation of life expectancy
e at age 65 without disability
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'L:Jir:]il’ga:dKingdom Netherlands (a“ IeVGIS)

Germany (Anc. Lander)
Australia ~~~— Canada

France —=—— Denmark

» Years of life expectancy
gained: years of disability

» For the past 15 years, the data
show a slight increase in life
expectancy without disability
(all levels)
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Evelution: in female life expectancy and life
expectancy without severe disability at age 65,
Various countries

Years of life expectancy Life expectancy and life expectancy without
severe disability, women at age 65

Life expectancies

Life expectancy without
severe disability

===United States = Australia
Japan France
.——Canada

REVES 1998 Years

Life expectancy at age 65 without
severe disability follows the same
evolution as that of life expectancy at
age 65

The years gained in life expectancy
appear to be years of light or
moderate disability.

Profiles of the evolution of life
expectancies without disability
depend on the level of severity
considered

» Decrease in the levels of severe
disability

> Increase in the levels of light or
moderate disability



Evelution: in female life expectancy without disanility:
at age 65, 1995-2003

AUT, BEL,
DNK, ITA,
ESP, SWE

— . " = FIN, FRA,
GBR

GRC, IRL,

NDL, PRT

—a—Austria —a— Belgium —— Denmark —a— Finland —x—France —x— Germany —x— Greece

——Ireland —x— ltaly —s— Netherland —s— Portugal —s—Spain —=— Sweden —s— United Kingdom

(Source: J-M Robine, 2005)



Evelution inimale life expectancy without disability at
age 695, 1995-2005

AUT, BEL,
FIN, FRA,
\ DEU, IRL,
— ITA, ESP

GRC, NDL,
- e —= : 7 PRT, GBR

DNK,
SWE

—a—Austria ——Belgium —— Denmark ——Finland —x—France —x— Germany —x—Greece

—x—lIreland —x—Italy —=—Netherland —s—Portugal —=—Spain —u— Sweden —a— United Kingdom

(Source: J-M Robine, 2005)



Section 5

Mortality: projections,
2003-2056



Lee and Carter model (1992)

In(m,.) = a, + bk + ¢

m, . = mortality rate at age x and time t
X

a = average mortality pattern by age

b, = rate of change in mortality rate at each age
Kq = mortality level parameter at time t

g = model residual

m The age and time components were determined on the basis of
a period (t) of 32 years (1971-2002).

m The projection of index k; Is made over a period of 53 years

(2003-2056), which allows projection of mortality rates and life
expectancies for the first half of the XXI™ century.



LLifierexpectancy: at inthi(e,), 1921-2002 (ebservations),
2008-2056 (projections) and confidence intervals, Quebec
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o (vears)

LLifierexpectancy: at binthi(e,), 1921-2002 (ebservations), and
2003-2056 (projections) and confidence intervals, Canada
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LLifierexpectancy: at binthi(e,), 1921-2002 (ebservations), and
2003-2056 (Statistics Canada projections) and 2003-2050

(ISQ projections), Quebec
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LLifielexpectancy: at birthi (e,) and male-female difference,
1921-2002 (ehservations), 2003-2056 (Statistics Canada
projections), 2003-2050 (I1SQ projections), Quebec
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Life expectancy at age 65 (eg5) , 1921-2002 (ohsernvations),
2008-2056 (Statistics Canada projections), 2003-2050 (1SQ

projections), QUehec
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LLifierexpectancy at age 65 (€,-) and male-female difference,
1921-2002 (ehservations), 2003-2056 (Statistics Canada
projections), 2003-2050 (ISQ projections), Quebec
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L_Ifie expectancy, at age 65 (e..) and male-female
difference , Quebec and Canada, 1921-2002

(Ghservations), 2003-2056 (projections)
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L_Ifie expectancy/ at birth (e,), projections for
Quebee, 2030 and 2050, and Canada, 2050
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L_ife expectancy/ at 65 years (e..), projections for
Quebee, 2030 andl Canada, 2050
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LLiiferexpectancy at birthi (e,) ehsenved (1921-2002) and projected (2003-2031) in
Canada and maximumi life expectancy ebserved (1921-2002) in the world
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International comparisons of projected life expectancy: at birth (e;), Canada
(Statistics Canada) and varieus industrialized countries, 2001-2031
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Eemale mortality rate by age greup,
Quebec, 2003-2005
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Male mortality rate by age group,
Quebec, 2003-2005
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J'hree theories on the evolution In
morbidity.

% The rising pandemic ofi mental disorders and associated chronic diseases
and disabilities (Gruenberg and Kramer 1980): the time of the appearance
ofi diseases remains stable, but the length of survival with the disease Is
Increasing. \We will therefore see more severe conditions appear.

% The compression of morbidity (Fries 1980): the average age for the
appearance of diseases Is delayed, while life expectancy: Is relatively
constant. Morbidity iIs therefore compressed in a short period off time.

% The dynamic equilibrium (Manton 1992): the rise in life expectancy Is in
part explained by the slowdown in the development ofi chronic diseases.
The prevalence of diseases IS increasing, but they are, on average, less
SEvere.
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