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Summary

* '

The average life expectancy of Australians is increasing, but are Australians
living longer, active and healthy lives or suffering more iliness and disability?
Similar questions to this have been addressed in Canada, England and Wales
and the United States using a composite health indicator, a generalisation of
total life expectancy to include information on the prevalence of disability.

Inits simplest form, the health expectancy index takes overall life expectancy
and breaks it down into years of disabled life and years of disability-free life.
It provides a measure of health that is mdependent of the age structure of the
population and is expressed in units (years of life) that are conceptually s1mple
and meaningful in terms of individual experience.

This report provides estimates of health expectancies for Australians. Data
on the prevalence of disability and handicap were. derived from populauon
surveys conducted by the Australian Bureau of Statistics in 1981 and 1988.
These surveys relied on respondents personal assessments of impairments
and disabilities and on limitations or need for assistance in carrying out
various specified activities of daily living,

In 1988, total life expectancy at birth was 73.1 years for Australian males and
79.5 years for Australian females. Disability-free life expectancy at birth was
58.4 years for males and 63.4 years for females. The difference between these
is the expectation at birth of years of disability: 14.7 years for men and 16.0
years for women. Of the years of disability, 12.1 are years of handicap and 3.2
are years of severe handicap for males. Females experience more years of
handicap from birth (14.0) and 6.0 of these are years of severe hand1cap,
almost double that for males.

The proportion of remaining life spent free of disability drops rapidly with
increasing age to below 50 per cent at around age 60 for both men and women.
At age 65, disability-free life expectancy is 6.7 years for men and 8.6 years for-
women, compared with 8.1 and 10.1 years of disability respectively.

Disability-free life expectancy in 1988 significantly exceeded the Australian
average for Queensland females (+1.4 years), South Australian males (+1.7
years) and females (+0.9 years) and ACT males (+3.2 years). Disability-free life
expectancy was significantly lower than the national average for Northern
Territorians of both sexes (reflecting their substantially lower total life expect-
ancy) and for Tasmanian females.

From 1981 to 1988, life expectancy at birth increased by 2.3 years for males
and 1.0 years for females. In contrast, disability-free life expectancy decreased
by 0.8 years for males and 1.6 years for females. For both males and females,
expected years of disability increased by close to 2.5 years (a 20 per cent
increase), reflecting the substantial increases in reported prevalence of disabil-
ity. Most of these increases were concentrated in the areas of mild and
moderate handicap. Severe handicap expectancy alsoincreased, but toamuch
lesser degree than expected years of disability, by 0.3 years (or 10 per cent) for
males and 0.8 years (or 15 per cent) for females.

Total life expectancy at age 65 increased by 0.9 years for men and 0.6 years
for women, whereas handicap expectancy increased by 2.4 years, almost three

Xi



times the increase in total life expectancy. Whereas severe handicap expect-
ancy increased by around 15 per cent for both men and women, this
represented only one third of the increase in total life expectancy for men buit
slightly more than 100 per cent of the increase in total life expectancy for
women. Disability-free life expectancy at age 65 decreased by 15 per cent for
both men and women. _ _

Disability-free life expectancy decreased significantly for all States with the
exceptlon of Queensland and Western Australia. In contrast to the nat10na1
pattern, disability-free life expectancy remained almost unchanged in Western
Australia and actually increased by 0.9 and 1.6 years for Quéensland males
and females respectively.

Although Australian health expectancies show greater declines than time
series available for other countries, the overall picture from the international
data is of rising total life expectancy and stationary or falling health expectan-
cies.

The relative importance of changes in perception and awareness of disability
and health versus changes in the underlying prevalence of chronic illness is
stillan open question, for Australia and other countries. However, all the gains
in increased years of life are mcreased years of perceived disability and
handicap, with a consequent demand for social and health services. People
may be living longer but in worse héalth, they may. have hlgher expectations
of good health, or they may be adj ustmgbehavmur more by restnchng activity.
In any case, they have, in all probability, increased their use of health services.

The recent unprovements in life expectancy at older ages have led to renewed
arguments that this is due tothe improved survival of seriously and chronically
ill people, leading to a greater burden of dlsablhty and an expansion of
morbidity. In contrast, primary prevention of disease should reduce the
incidence of illness. Those who do fall ill should have less severe illness. This
leads to increasing life expectancy and increasing health. expectancy i

The lack of mlprovement in Australian health expectancies in the 1980s may
largely reflect changes in soc1eta1 perceptlons of dlsablhty handlcap, rising
expectations of good health and, to some extent, the successes of secondary
prevention. If S1gnlﬁcant advancesin primary prevention occur in the future,
we may hope to.see falling mc1dence of chrenic and disabling condltlons and
mlprovmg health expectanciés.

xii




1 Introduction

Y

Death rates have declined remarkably in Australia and other developed
countries in recent decades. The overall age-adjusted death rates for Austral-
fan males and females decreased by 34 per cent and 37 per cent respectively
between 1968 and 1988 (D'Espaignetetal 1991). Over the same 20year period,
death rates for males and females aged 85 years or more decreased by 30 per
cent and 32 per cent respectively. This is in marked contrast to earlier decades
of the 20th century, when death rates at younger ages declined at a substan-
tially greater rate than those at older ages.

This has resulted in increasing average life expectancies: mAustralla, atolder
ages as well as ‘at birth. Relative increases in’life expectancy at age 60 are now
outpacmg increases in life expectancy at birth. For example, from 1965-67 to
1988, life expectancy for females at age 60 rose 17 per cent, and 25 per cent
at age 80, compared to just seven per cent at birth. For males, the figures are
20 per cent, 21 per cent and eight per cent réspectively (Table 1.). Thisis very
different to what happened in earlier decades of the ftwentieth century, when
gains for children and young adults exceeded those for older people. For
example, from the last decade of the 19th century to 1966, life expectancy for
males aged 60 rose nine per cent, compared to 32 per cent at birth.

Table 1: Life expectancy at selec_ted éges, 1895 to 1988

Period

Sex/age (years) 1891-1900 1920-22 1946-48 1965-67 1988
Male . .

0 51.06 59.15 66.07 67.63 73.08
20 42.81 46.99 49.64 49.98 54.40
40 27.65 30.05 31.23 :31.44 35.76
60 13.99 15.08 15.36 15.27 18.36
‘80 5.00 5.00 5.36 5.51 6.65
Female ;

0 . 54.76 63.31 70.63 74.15 79.45
20 45.72 50.03 53.47 56.00 60.43
40 30.49 33.14 34.91 36.85 41.03
60 15.86 17.17 18.11 19.52 22.81
80 5.49 5.61 6.02 6.72 ‘8.41

Source: Commonwealth Bureau of Census and Statistics (1961,1973)
Australian Bureau of Statistics 3302.0

These recent improvements in mortality and life expectancy at older ages
have prompted considerable debate about associated trends in morbidity and
disability. For example, Verbrugge (1989) has asked:

‘Have the longevity gains increased the number and percentage of very
ill, frail people who require protracted and expensive medical care and
whose well-being is severely compromised? If so, is the price for more
years of life too high for society and also for many individuals?’

Fries (1980, 1989) has taken the opposite view that the most important cause
of the mortality declines is decreasing disease incidence, resulting in the



delayed onset of chronic disease and the consequent compression of morbidity
into a shorter period prior to the end of life. This argument is supported by
evidence that the dramatic declines in heart disease mortality in the last two
decades are due to decreases in the incidence of heart attacks (Martin et al
1989; Blackburn 1989). Other authors have taken a middle position: that the
recent mortality declines may have resulted in more unhealthy people, but
with less severe illness and disability. Manton (1982, 1989) has argued that
both of the factors mentioned above, namely the saving of frail lives and
declines in diseasé incidence, have had some role in causing the mortality
decline.

There is clearly a need for composite health indicators which combine
information not only on the overall length of life but also on the quality of life.
Such indicators can be used not only to examine whether increases in life
expectancy are being accompaniéed by increases in morbidity and disability,
but also as performance indicators to monitor and plan health service
provision and health promotion.

One such composite measure of health status, the disability-freelife expect-
ancy, was pioneered by Sullivan (1971) and is being increasingly applied in a
number of countnes {Colvez and Blanchet 198 1; Wilkins and Adams 1983a,b;
Katz et al 1983; Bebbington 1988; Crimmins et al 1989; Graham and Davis
1990): This measure takes overall life expectancy and breaks it down intoyears
of disability-free life and years of disabled life. The Sullivan method is a
straightforward extension to the conventional life table and similarly provides
a measure of health that is independent of the age structure of the population
and so is suitable for examining long-term trends and comparing population
groups. It also shares the advantage of the conventional life expectancy index
of being expressed in terms of years of life — a measure that is meaningful in
terms of individual experience. Furthermore, the limitations of the life expect--
ancy index are well understood (Sullivan 1971; Wilkins and Adams 1983a,b),
although the relationship between the Sullivan method and -more recently
developed multistate life table methods are less well known (see Appendix B).

The Sullivan method applies the age-specific prevalence rates of disability in
the population to the person-years of life lived (between the relevant ages) as
shown in the conventional life table (see Appendix B). This gives the person-
years of life lived with disability and free of disability at each age. The sum of
all person-years of life lived in a given state of health (or disability) is then.
divided by the initial number of survivors to give the average number of years
expected to be spentin each state of health or disability. Indexes, suchasthese,
which give estimates of life expectancy in each of two or more states of health,
are more generally known as health expectancy indexes. One particular form
of dlsablhty—free life expectancy is also referred to as'active life expectancy (Katz
et al 1983).

It must be emphasised that health expectancies, like life expectancies, are
hypothetical values derived from a period or cross-sectionallife table. They are
the values which would occur if an imaginary birth cohort were subject at all
ages to the age-specific mortality and disability rates’ experienced by the
population during the chosen period (of one year, for example). Since the age-
specific rates may charige considerably over the life span of any real birth
‘cohort in the population, cross-sectional health expectancies may not reflect
the life experience of cohorts born in any specific period. These indexes are
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intended primarily for comparing the cross-sectional health status of different
populations at the same period, or for comparing the cross-sectional health
status of the same population in different periods (Robine and Michel 1990).

This report provides estimates of life expectancy for Australians in-a number
of disability states; these are generally referred to below as health expectancies.
Bata on the prevalence of disability and handicap among Australians were
derived from population surveys -conducted by the Australian Bureau, of
Btatistics (ABS) in 1981 and 1988. These survey data are described further in
Appendix A. Detailed results of the surveys and information on survey methods
are given in relevant ABS publications (ABS Cat No 4343.0, 4118.0).:

The ABS developed survey methods for identifying disabled and handicapped
persons using the conceptual framework embodied in the International
Classification of Impairments Disabilities and Handicaps (ICIDH) developed by
the World Health Organization (WHO 1980). The conceptual framework of
ICIDH is shown in Box 1. :

Box 1: ICIDH conceptual model for dlsease, dlsablhty and
handicap :

Disease —> Impairment —> Disability ——> Handicap
where

Impairments: are ‘concerned with abnormalities of body structure and
appearance and with organ or system function, resulting
from any cause; in principle, impairments represent ..
disturbances at the organ level.’

Disabilities : are ‘reflecting the consequences of impairments in terms
of functional performance and activity by the individual;
disabilities thus represent disturbances at the level of the
person.’

Handicaps: are ‘concerned with the disadvantages experienced by the
individual as a result of impairments and disabilities;
handicaps thus reflect interaction with and adaptation to
the individual’s surroundings.’

Source: Manton 1982
World Health Organization 1980

refer to the mcapamty to perform basic self-

disabilities place on the performance of basic social roles and on interaction
with one’s environment.

Chamie 1989] Thus, the same level of 1mpa1rment rmght produce different
levels of disability and handicap because of different social expectations about

3
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the functional capacity of the elderly (Manton 1982}, for example, expectations
about the ability of the elderly to fulfil labour force roles.

The ABS surveys classified persons-as not disabled, disabled or handicapped
on the basis of self-reported answers to a standard survey instrument.
® Handicapped persons were further classified accordingto severity of handicap.
Those handicapped persons who stated that they required personal help or
supervision in activities relating to self care, mobility or verbal communication
were classified as severely handicapped.

The 1988 Survey of Disabled and Aged Persons (ABS Cat No 4188.0})
estimated that 15.6 per cent of Australians (2.5 million) are disabled and that,
of this group, 83 per cent (2.1 million) are handicapped. The 1981 Survey of
Handicapped Persons (ABS Cat No 4343.0) estimated that 8.6 per cent of
Australians werehandicapped. Between 1981 and 1988, thenumber of people
identified as handicapped in the two surveys increased by over 50 per cent (or
859,400 people). The prevalence of handicap rose in all age groups, but most
of the increase occurred in the mild or moderate handicap groups (Table 2}.
Most of the increase in the prevalence of severe handicap eccurred in the 85
years and over age group.

Table 2: Prevalence of disability and handicap by age and sex, 1981 and 1988

Per cent of population
Severely

Age group handicapped Handicapped Disabled
1981 :

0-14 years 1.1 3.7 . 5.3
15-34 1.2 3.2 6.8
35-59. 3.3 9.7 15.8
60-84 12.0 27.0 . 36.7
85 and over 50.7 59.8 63.6
Total 3.5 8.6 13.2
1988

0-14 years 1.5 5.2 . 6.0
15-34 4 1.4 5.4 7.1
35-59 3.2 13.2 15.9
60-84 12.2 37.9 44.9
85 and over 61.9 80.6 82.9
Total 4.0 13.0 , _ 15.6

Source' Australian Bureau of Statistics 4118.0

The significant increase in levels of reported handicap between 1981 and

1988 resultsin statistically significant decreasesin handlcap-free and disabil-

1ty-free life expectancy as reported in Chapter 3. When consxdermg these

changes over time in prevalence rates of disability and handlcap and in health
expectancies, the following points should be kept in mind:

1. The definitions of disability and handicap were applied in the same way in
the 1981 and 1988 surveys. However, this definition relies on self-reported_
assessments which may charige in line with changing community attitudes
towards, and perceptions of, dlsabﬂlty and handicap. In rélation to this, it
should be noted that 65 per cent of disabled people were ‘classified as
handicapped in 1981, compaied to 84 per cent in 1988. The poss1b1e role
of changes of perception of disability and handlcap is discussed further in
Chapter 7, section 7.3. '
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2. As discussed earlier, health expectancies combine cross-sectional data for
all age groups in the populahon at a given time period and hence do not take
possible cohort effects into account. Care must be taken not to interpret
health expectancies as the actual (or future) experience of cohorts alive at
the given period.

3, The Sullivan method uses cross-sectional disability prevalence data. As
shown inAppendix B, this can underestimate life expectancy with d1sab111ty
if the age-specific probability of becoming disabled is increasing in the
population. This happensbecause the prevalence of disability at a given age
in the population reflects past probabilities of becoming disabled at each:
younger age.

4. Health expectancy estimates in'this report are derived from the results of
sample surveys and hence are subject to sampling variability. The resultant
uncertaintiesin theestimates are summarised by thie standard errors given
in Appendix E, Tables 33 and 34. These were calculated using the methods
outlined in Appendix C.

B. Othersourcesofnon-sampling error may have resulted in underestimation
of the prevalence of disability or handicap. For example, people may have
beenreluctant to report certain conditions because of their sensitive nature
(eg alcohol and drug related conditions, mental disorders) or because of
their intermittent and seasonal nature (eg asthma, epilepsy).

Differentials in health expectancies by age, sex, State and Territory and over
time should all be interpreted with caution in light of thie above comments. It
ghould alsoberemembered that health expectancies aremeasures incorporat-
ing personal and social responses to impairment and hence should not be
interpreted simplistically as measures of population morbidity. Increases in
the incidence and prevalence of diseases and impairments causing disability
and handicap are one possible factor in the increasing levels of reported
disability and handicap, as are changes in personal and social respenses to
fmpairment. These factors are discussed further in Chapter 7.

Figure 1 shows age-specific prevalence rates for disability, handicap and
severe handicap for Australian males and females in 1981 and 1988. These
rates have been graduated as described in Appendix A and-are used to derive
health expectancies for Australian men and women in- 1981 and 1988. The
prevalence of severe handicap in the Australian population rises dramatically
with age. However, almost 50 per cent of severely handicapped Australians
(326,700 persons) are less than 65 years old. There are more severely
handicapped females than males in all adult age groups and the prevalence of
#evere handicap rises faster with age in females than that in males.

Chapters 2 and 3 of this report examine health expectancies for Australian
males and females. They concentrate on health expectancies at birth and atage
65 as summarising the experience of the entire population at all ages and of
the elderly. Complete tabulations of health expectancies at all ages are given
in Appendix D. Chapter 4 presents these results in graphical form as ‘survival’
curves. Chapters 5 and 6 examine State and Territory differentials in health
expectancies. Tabulations of health expectancies at State and Territory level
ure provided in this report primarily for use at the individual State and Territory
level, rather than for comparison between States.



Figure 1: Graduated prevalence of severe handicap, all handicap and
’ disabllity by age and sex, Australla, 1981 and 1988
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2 Health expectancies for Australians in 1988 .

- § .

In 1988, total life expectancy at birth was 73.1 yearsfor Australian males and
78.5 years for Australian females. Disability-free life expectancy at birth was:
$8.4 years for males and 63. 4:ye or females (Table 3). The difference.
between these two sets of figiir : expectation at birth of years of
disability: 14.7 years for men and 16:0: _ n. In-other words, for
both men and women, 80 per cerit of life 'will be it ed without disability on:
average, if death rates.and d1sab111ty prevalence rates at all ages remain’
constant at their 1988 levels. : .

Table 3: Healthexpectanéjatbirthandatagessby;& et 1988 .

Health state Males {years) Females (years} Total (years)
At birth ' ‘

Eaverely handicapped 3.2 6.0 4.6 -
Handicapped 12.1 14.0 , 13.0
Disabled 14.7 16.0"7 15.4 .
Not disabled ‘ 58.4 63.4 60.9
Fotal life expectancy 73.1 79.5 76.3
At age 65 ) o
Beverely handicapped. 2.2 5.0 36
Handicapped 6.7 9.1 7.9
Blaabled ' 8.1 10.1 ‘9.1
Mot disabled 8.7 - . 8.6 7.6
max life expectancy . 14.8 : 18.7 16.7

of the years of dlsabihty 12.1 are years of handicap and 3. 2 are: years of
gevere handicap for males. Females experience more years of handicap from
birth (14.0) and 6.0 of these are years of severe handicap, almost double that
for males (Figure 2). Men have alower life expeetancy at birth than women and
also a lower expectatlon of Vears of d1sab1hty handicap and severe handicap.

Figure 2: Health expectancles at birth, males and females, Australia 1988
Lite expectancy (yeats) v
80 -
Severely handicapped
704 Handicapped (not severely)
80 Disabled but not handicapped
50-
40+
Not disabled
304
204
10
0
Male Female
Bource: Australian Institute of Health




Figure 3: - Health éxpectancies at age 65, males afid tériales, Australia

1988
Life expectancy (years)
20-
A Severely_h'éndicapped
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Handicapped (not severely)
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Disabled but not handicapped
5 5 o
Not disabled
0

Male Female

Source: Australian Institute of Health

Sumlar pattems are evident for health expectan01es at age 65 [Table 3 and
Figure 3), although the proportion of remaining life spent free of disability is
much lower at 45 per cent for men and 46 per cent for women.. The proportion
of remaining lifé spent free of disability drops rapidly with i inicreasing age and
drops below 50 per cent at around age 60 for both men and Women (Table 4).

Table '4' Disability-free hfe expectancy. by’ age and sex, Australia, 1988

-, Life expectancy : Disability _ﬁ'.ee AL Expectatwn of
o _ 7. remaining . .. life expectancy . .. . years.of disability
Sexfage <+ . ' Yetard:- " Pericent ‘Years ~ ° Per'¢enif: - ‘' *Wears Per ¢ent
Males TR
0 - 73.1 - -80 14.7 ~ 20
15 591 . 76 13.9 24
30 453 : : 29
45 B ¥ I G 38
60 T <184 . 52
65 ; 14.8 55
75 . 8.9 63
Females ) :
0 : 79.5 104 63.4 ‘80 '16.0 20
15 65.3 100 49.8 76 15.5 ' 24
-30 50.7 100 36.1 71 146 29
45 36.3 ’ 100 23.0 63 - 13.3 . 37
60 . 22.8 100 11.7 51 ~11.1 49
65 18.7 100 8.6 46 " 10.1 54

75 11.4 100 ' 3.7 32 7.7 - 68




S

Although total life expectanaes of females s1g‘ ) antly exceed those of males
at all ages, the sex differentials for health expectam:les are much lower anq
decrease more rapidly with age. Indeed, life expectancy free of severe handicap;
{8 only 1.3 years greater for wortien at age 65 and becomes approximately equal
for men and women at age 75 (Table 5 and Figure 4).

Table 6: Health expectancy by age and sex, Australia, 1988

ja not disabled atage 65 would fmgher than the estimates given ere; Whlch_
average the experience of person’ who are free of disability at age 65 'and those.
who are disabled at age 65. ' :
‘l'able 6 gives 95 per cent confidence intervals for Austrahan héalth expect-
ancies in 1988, based on the standard error estimates given in Appendix E,
Tuble 34. i

Table 8:  Ninety-five per cent confidence intervals for health expectancies,
Australia, 1988

{ Not disabled

Health state Males (years) Females (years)
At birth
Beverely handicapped 3.14 - 3.22 5.92 - 6.12
. [landicapped 1195 - 12.19 13.84 - 14.12
. Dinabled 14.55 - 14.83 15.85 - 16.17
Not disabled 58.15 - 58.63 63.20 - 63.68
. At age 65
. nmeverely handicapped 2.15- 2.29 4.85 - 5.07
. thuulicapped 6.48 - 6.80 8.91 - 9.23
¢ isnbled 7.89 - 825 9.97 - 10.29
6.58 - 6.82 8.45- 8.71




Figure 4: Total life expectancy and expected years of dlsabllity by age
’ and sex, Australia 1988
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3 Trends for Australians, 1981 to 1988

+

Comparisons ofhealth expectancies calculated for the 198 1 and 1 988 Austral-

population would evolve 1f it is ‘Strccessively subjected to the cross-sectional
teath rates and disability prevalence rates of the ‘Australian population in
1881 and 1988. These changes should not be interpreted as reflecting the life
experience of Australians alive in 1981 and 1988 (see Chapter 1).

Changes in Australian health expectancies between 1981 and 1988 reflect
the rising proportion of Australians who reported themselves as. having

‘Jimitations in functions and activities of daily living. The role of reporting
‘¢hanges is discussed in Chapter 7.
Over the years 1981 to 1988, life expectancy atbirth increased by 2.3 years
for males and 1.0 years for females. In contrast, disability-free life expectancy
‘decreased by 0.8 years for males and-1.6 years for females (Figure 5 and Table
'7). For both males and females, expected years of disability increased by close
ito 2.5 years (a 20 per cent increase), reflecting the substantlal increases in
reported prevalence of disability (Table 2).

Most of the increases in expected years of disability at birth were concen-

trated in the areas of mild and, d_erate handicap (3.9 years or 80 per cent
increase for-males and 3.4 y¢ : i ease-for females). In
‘eontrast, expected years of disability without handicap décreased. Severe
‘handicap. expectancy .also -incredsed;, but to a much lesser degree than
expected years of disability, by 0.3years (or 10 per cent) for males and 0.8 years
(or 15 per cent) for females.

Table7: Health expectancy at birth, by sex, Australia, 1981 and 1988

Health expectancy (years) . . Males Females ~ Total
id(‘e expectancy )
1981 : 71.4 ‘ 78.4 74.9
1988 73.1 79.5 76.3
Change: 1981-1988 +1.7 +1.0 +1.4
&evere handicap expectancy _ )
1981 2.9 5.2 4.0
1988 3.2 6.0 4.6
Change: 1981-1988 +0.3 +0.8 +0.6
Handicap expectancy ] ) S
1981 i 7.8 9.8 8.8
1988 . 12.1 14.0. 13.0
Change: 1981-1988 +4.2 +4.2 +4.2
){sability expectancy :
1981 12.2 . 13.4 12.8
1988 14.7 16.0, 15.4
Change: 1981-1988 +2.5 +2.6 +2.6
I Hsability-free expectancy . -
1981 59.2 65.0 . 62.1
1988 58.4 : 63.4 60.9

(‘hange: 1981-1988 ' -0.8 -1.6 A -1.2
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Figure 5: Health.expectancles at birth, males and females, Australia 1981
and 1988
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Health expectancies at age 65 showed very similar trends (Figure 6 and Table
8). Total life expectarcy at age 65 increased by 0.9 years for mién and 0.6 years
for women, whereas handicap expectancy increased by 2.4 years, almost three
times the increase in total life expectancy. Severe handicap expectancy
increased by around 15 per cent for both men and women. This represented
only one third of the increase in total life expectancy for men but slightly more
than 100 per cent of the increase in total life expectancy for women. Disability-
freelife expectancy at age 65 decreased by 15 per cent for both menand women.

All chahges in life and health expectancies shown in Tables 7 and 8 are
statistically significant at the p=0.001 level or less.
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Flgure 6: Health expectancles at age 65, males and females, Australla
1981 and 1988
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Table 8: Health expectancy at age 65, by sex, Australia, 1981 and 1988. ?

Health expectancy (years) Males Females Total
Life expectancy ) ] .
1981 13.9 . 181 - 18.0
1988 e 14.8 18.7 " 16.8
Change: 1981-1988 +0.9 +0.6 +0.8
- Severe handicap expectancy
1981 2.0 4.3 3.1
1988 2.2 5.0 3.6
Change: 1981-1988 +0.3 +0.7 +0.5

Handicap expectancy

1981 5.5

1988 7.9

Change: 1981-1988 < +2.4
Disability expectancy

1981 ’ 6.0 7.0

1988 ©o8l 9.1

Change: 1981-1988 . +2.1 +2.1
Disability-free expectancy

1981 7.9 10.1 9.0

1988 N 6.7 8.6 7.6

Change: 1981-1988 -1.2 -1.5 -1.4
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4 Surviv_al curves for __A__lustlral-ians

R

'I'vaditional survival curves derived from life tables give the probabihty of
survival to any given age (represented by the horizontal axis of the graph) for
an imaginary cohort of 100,000 males or females to ‘which the currently
abserved mortality rates at various ages (in a given calendar year or years) are
applied. Life table survival curves are an excellent way of visually summarising
virrent mortality ratés and relating them to duration of life, while removing the
rilects of population age structure due to differences in birth cohort sizes and
prior survival.

[t is possible to generalise the survival curves ito refer to the _probability of
survivalinvarioushealth states at éach age (see Appendix B for details). Figure
7 shows survival curves for Australian males and females in 1988 for the
following health states: :
|, free of disability
2. free of handicap
1. free of severe handicap ;

4. alive. . _

The survival curves for the various disability states have been calculated by
:applying the proportion of the population at exact age x in the relevant health
alate to the number-of persons surviving at exact age x from the mortality life
table (see Appendixes B and D). The area between the mortality curve, the top-
most curve in each graph, and a given morbidity curve indicates the years of
expectation with a given disability state. Thus, in Figure 7, the area under the
disability-free curve gives the years of life free of disability. The areas between
the successive curves above represent the years of life in the followmg health
#lates respectively: _

|, disabled but not handicapped .
¥. handicapped but not severely handicapped
i1, severely handlcapped
~ The generalised survival curves differ from the mortality curve in that it is
pussible for individuals to make transitions in both directions between
tlisabled and non-disabled health states. Interpretation of the conventional life
table and derived survival curves is simplified by the fact that only a single
unidirectional transition is possible from ‘alive’ to ‘dead’. In contrast, some
dinabled persons may at a later stage in life cease to be disabled (refer to
Appendix B, section 3 for more detailed discussion).

A study by Rogers et al (1989) found surprisingly high transition rates from
‘lependent’ to ‘independent’ status at older ages. Individuals in the United
Rintes who were dependent at age 70 could expect to live half their remaining
life expectancy in an active (independent) status (ie by a recovery). Individuals
flependent at age 90 could expect to live 80 per cent of their remaining life
expectancy in a dependent state (see Table B.1). Thus, the disability survival
rurves plotted in this chapter should be interpreted as averages for the life table
jropulation and some individuals in this population will make more than one
tiansition between the health states bordering the survival curve.

Iigure 7 illustrates that the proportion of men surviving free of disability
ilrcreases at a faster rate than that for women in the age range 55 to 65 years.
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However, atolderages:the proportlon of women disabled increases ata faster
rate until around age 90 where the numbers of woinen surviving dlsablhty-free
and severe-handicap-free are similarto those of men in thee samehealth states.
The other striking feature of these survival curves is the larger area between
the ‘alive’ and severe-handlcap—free survival c¢urves for women than men from
age 40 onwards reflécting the larger number of years of life lived by women in
a state of severe handlcap

FigUre 7: deiva];cufves for Australian males and females, 1988.
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Figure 8 compares the disability-free survival eurves for men.and women-in
1081 and 1988. The outward shift of the ‘alive’ curve for both males andfemales
reflects the incréasein life expectaney at all ages(see Table 7). The inward shift
far femalé survival free of disability illustrates the decrease'in disability-free
Aurvival at all ages. Years of disabledlife have increased-due to outward $hifts
at both boundaries: In contrast; the increasein male years of disabled life has
kéen mainly due to the improvements in.overall life expectancy. Thie‘male
 survival curve free of :disability has remained almost the ‘same-except for
persons in the age range 60 to 70 years where it has shifted inwards.

["igure 8: . Disability—free survival.curves, 1981and 1688 . . -
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Figure 9 compares survival free of severe handicap for men. and women-in
1981 and 1988. The severe handicap curve for males has shifted outwards
almost the same amount as the ‘alive’ curve. Thus, while overall lifeexpectancy
at birth-has increased by .2.3 years, ‘éxpectation of severe handicap has
reinained almost constant at around three years. In contrast, female survival
free of severe handicap has remained largely unchanged while the ‘alive’ curve
has shifted outwards. Thus, female life expectancy at birth has increased by
1.0 years while expectation of severe handicap has increased by 0.8 years
(Table 7). : .

Figure 9: Severe-Haridicap—free survival curves, 1981 and 1988
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6 Health expectancies for States and
Territories 1988 .

L N e R v . I s

This chapter summarises health expectancies at birth (Table 9) and at age 65
{{'able 10) for the States and Territories in 1988. More detailed abridged health.
expectancy tables for the States and Territories are given in Appendix E (Tables
. B, 15-E.30). The primary purpose of these tables is to provide State-specific
értimates for health expectancies. If you wish to compare estimates for the
Blales and Territories, itisimportant to take into account statistical errors (see
Balow), and also to keep in mind the possible sources of non-sampling errors
(see Chapter 1). The estimates for the Northern Territory should be treated with
gdiuition as the survey sample included no persons aged 75 years or more (this
i8 laken into account in the calculation of standard errors).

W 9: Health expectancies at birth, by sex, State and Temtory. 1988

ME
NSW Vic Qid SA WA Tas NT ACT  Aust

walth expectancy

72.6 73.6. 73.3 73.6 738 725 64.8 74.4 73.1
.78.9 .79.8 79.8 803 80.1 78.7 71.2. 803 79.5.

3.0 3.7 2.9 3.2 2.9 3.0 2.9 3.4 3.2

lfemales 5.7 6.5 5.6 6.1 6.4 6.7 4.5 7.0 6.0
Handieap . e "*‘ )

Males 11.5 13.0 11.9 11.8 12.8 125 °'10.8 9.0 12.1

remaies 13.3 15.1 13.1 144 14.7 153 9.1 149 140

14.4 153 147 135 16.0 146  13.1 12.8  14.7
Females 15.5 169 150 160 17.0 174 147 180 16.0

ahility-free ’ ’ ,
Males 58.2 58.2 58.7 60.1 57.8 579 51.6 61.6 58.4
lfemales 63.4 63.0 64.8 643 632 613 56.5 62.3 63.4

‘I'nble 11 summarises the:deviations of State and Territory health expectan-
girw at birth from the national averages. It dlso shows estimates of the
slallstical significance of these deviations. These estimates are conservative as
they have been calculated assuming zero covariance between the State and
Territory, and national estimates (see Appendix C). For example, disability-free
litr expectancy for South Australian females in 1988 was 0.9 years higher than
ihe national average. The probability that this was due to chance samphng
varlation (ignoring non-sampling errors) is less than 0.01.

‘lotal life expectancy at birth differs significantly from the Australian average
fin ull States and Territories. These differences do not exceed one year (or
atonnd 1.4 per cent) except for males in the Australian Capital Territory and
snles and females in the Northern Territory (Figure 10). The 8.3.years lower
ltle expectancy for the Northern Territory overall reflects the substantially
pourer life expectancy of Aborigines. Latest estimates of Aboriginal life expect-
sty at birth in the Northern Territory are 53.2 years for males and 61.6 years
it frimales in 1985, compared to 72.3 and 77.4 years for non-Aboriginal males
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and females in the Northern Territory (Australian Institute.of Health, unpub-
lished, from data supplied by the Northern Territory Department of Health and
Community Services).

'i‘able 10:  Health expectancies at age 65, by sex, State and Territory, 1988

Health expectancy

(years} NSW  Vic gud SA - WA Tas NT ACT Aust
Life expectancy T ' o S

Males 145 149 15.0 15.0° 15.0 14.5 139 '14.8 14.38

Females 18.3 18:.9 19.2 19.0 19.0 18.4 16.8 18.9 18.7
Severe handicap : _

Males 20 26 2.1 2.2 2.3 1.9 (a) 2.4 22

Females 4.7 5.0 4.9 5.3 5.7 5.4 (@ 5.8 5.0
Handicap

Males 6.2 7.5 6.5 6.1 7.2 6.7 (@) 46 6.6

Females 8.4 9.8 8.5 9.4 9.8 10.5 @ 102 9.1
Disability « . - SRR

Males 7.7 8.7 8.0 7:1- 9.1 8.0 " (@) 6.5 8.1

Females 9.7 10.6 9.6 10.1 11.0 11.4 (a) 11.8 10.1
Disability-free

Males 6.8 6.3 7.0 7.9 5.8. 6.5 (a) 84 67

Females 8.6 8.3 9.6 9.0 8.0 70 @ 7.0 86

(a) Sampled population did not include any persons aged 75 or more years (see Tables
E.27 and E.28).

Table 11: Deviation of health expectancies at birth from national average,
by sex, State and Terntory. 1988

Health expectancy

(years) NSw Vic Qld SA . WA Tas NT ACT
Life expectdhey ; o '
Males _0‘5#31 0-5### 0.2### 0.5.‘## Q:]##t _0.6'33# _8'3ti_t 1'3t#‘

-Females —0,5%% (4% 0.3**  0.8%**  0.7%** -0.7¥™* -8.3*** (0.9***

Severe handicap o -
-0.2* -0.2 -0.3 0.2

Males —0.2% 0.5 -0.2** —0.0

Females —0.3% 1. 04% - ~0:4% .0l 0.4* .06 -15 0.9
Handicap T o L

Males —0.6*% - 0.5%¢ 02 0.2 08w 05  -1.3 3.1

 Females 07" LI%* . 0.9™ . 04 o 07 LW —4.9%% 209

Disability o , L T

Males -0.3 0.2%*  —0.0° ~ ~1.3%* L3wr 01 -1.6 ' <l.9%

Females - =0:5%. 0.8 -1.0°* 0.0 . 1,0%* 14%* _13.  2,0*%
Disability-free , o S

Males 02 ¢ -1.2 0.3 1.7%% 06~ 0.5  -6.8% 3owe

Females .- -0.1  -05 1.4%*  0.9% 0.3  -2.2%*t_-6.9% 12

Note: Significance levels shown ih this Table ‘are upper ‘bouinds ¢alculated” assuming Zero
covarlancé bétween State or. Temtory and na‘tienal estimates (refer text) .

* p<O. 01. :
* p<0.001 . . -
*»+ p<o. 0001 ’ ’ ’
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Flaure ']O Dev:atlon of State and Terrltory health expectancies at blrth
from Australlan averages, 1988

Deviation (years) -
2-. Total life exp‘ecl'a'hb'y at birth’
1- B e R L.

. ' "Female

~B s
Boviation (years)

A
"] Disability~free life expectancy at birth

Source: Australian Institute of Health

Disability-free life’ expectancy 51gmﬁcant1y exceeds the Australian average
lur Queensland females (+1.4 years] South Austrahan males (+1.7 years) and
temales (+0.9years)and males (+3 2 years] in the Australian Capital Territory.

I'or Queensland females, this arises from a significantly lower expectation of
vears of handicap and severe handicap; whereas for South Australian females '
i results from- a significantly higher ‘total life’ expectancy and for South
Australian males a significantly higher life  expectancy combined with a
nignificantly higher expectation of disability without handicap. Males in the
Australian Capital Territory have a significantly higher total life expectancy
+ ntnbhined with a significantly lower expectation of years of moderate and mild

hhindicap.
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Disability-free life expectancy is s1gmﬁcant1y lower than the national average
for both sexes in the Northern Tertitory (reﬂectmg their substantlally lower
total life expectancy) and for Tasmanian females. The latter results from
significantly higher expectation of years of handicap and severe handicap.

Table 12 summarises the deviations of State and Territory health expectan-
cies at age 65 from the national averages. Total life expectancy at age 65 differs
significantly from the Australian average for all States and Territories. These
differences do not exceed'0.4 years (or less than three per cent) except for the
Northern Territory; which is again lower due to the substantially poorer life
expectancy of Aberigines.

Table 12: Deviation of health expectancies at age 65 from national average, ' &
by sex. State and Territory, 1988 S

Health expectancy

{years) NSW Vic old SA WA Tas NT ACT
Life expectancy -
Males —0.3%**  Q.2%* 0.3***  0.3*** (0.2%* _0.3*** -0.9*** 0.0
Females —0:4%**  Q.1*** 0.4***  (0.3*** 0.3*** -0.3** -1.9*** 0.1
Severe handicap 4‘;"\"
Males —0.2%* 0.4*** 0.1 0.0 0.1 —0.3%** .7 0.2
Females -0.3* 0.1 -0.0 0.3 0.8*** +0.5 .5 0.8
Handicap -
Males .} —0.5** 0.8*** 0.2 -0.6* 0.6* 0.1 0.8 =2, 1+
Females', —0.6*** Q. 7%+ -0.6* 0.3 0.7* 1.4*** -3.8 1.1
‘Disability L
Males ;¥ -0.4 0.6* 0.0  £:97* 1.1+ -0.1 0.7  -1.6*
Females 0.4 05 =0.6* -0.0 0.9** = 1.3** -06 1.6

Disability-free
Males
Females

01 - =0.5%* 0.3 1.2%* -0.9*+=* -0.2 -1.6 1.7+
0 -0.3 1.0*** 0.4 -0.5* -1.6** -1.3 -1.6**

Note: Slgniﬁcance levels shown in this Table are upper bounds calculated assuming zero 3
covariance betw sen State or Territory and national esﬂmates (refer text).

* p<0.01
> P < 0.001
**+  p<0.0001 ‘ :
Disability-free life expectancy at age 65 significantly exceeds the Australian §
average for Queensland females, South Australian males and males in the |
Australian Capital Territory (Figure 11). This is very similar to the pattern for §
disability-free life expectancy at birth.. .
Disability-free life expectancy at. age 65 is s1gmﬁcant]y lower than. the §
national average for Victorian males, West Australian males and females, §
Tasmanian- females and females in the Australian Cap1tal ‘Territory. For
females in Western Australia and the Australlan Capital Territory this reflects 1
substantially higher expectatlons of severe handicap, whereas for Tasmaman
females, Victorian males and West Australian males it reflects substantially £
higher expectations of mild and moderate handlcap o



bﬁ:i:{mfb’evlat'lon of State and Territory health expectancies at age 65 - _
. ', from Australian averages, 1988

Baviation (yoars) RN ‘
EW Total life expectancy at age 65
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* Female

-e i
ra —p—

Beviation (years)
2 Disablility-free life expectancy at age 65

ACT

-2

Source: Australian Institute of Health
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:;Appendle (sé dh Al 3) “fhie st ;
for the States using a procedure which may have resulted in non—samphng

fable 13: Increase in‘health expectan ie

Aus

1.7**‘?

1.0%er

0‘3*t.f

0.9%**

. . . . . . g

Females 4.3%% 5.3%** 2.3%%* 4,04+ 2.3%* 6.2 L3 b :

Dinnbility R e e S ;

Males 3.3%4s 2.7% R S U6 e BRI - (S L B N

Females 3.5%** 3.3*** -0.1 2.8%%* 0.7 4 4ne+ 2.6 ]
Disability-free

Males -0.8%*

I‘emales s

p < 0.0001

l'able 13- summarises the change from 1981 to 1988 in State and ’I‘erntory
henlth expectancies at birth. It also shows estimiates: of the statistical signifi-
t unice of these changes. These significance levels are coiiservative as they have’
heen calculated assuming zero covariance between the 1981 and 1988 health
¢ypectancies (see Appendix C). . :
l'otal life expectancy at birth and at age 65 mcreased s1gmﬁcant1y for both;
arxes in all States. Disability-free life expectancy decreased significantly for all
"tites with the exception of Queensland and Western Australia: Ini contrast to-
ihe national pattern, disability-free life ‘expectancy remained almost un-
¢ unged in Western Australia and actually increased by 0.9 and 1.6 years for
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Queensland males and females respectively (Figure 12). Trends in disability-
free life expectancy at age 65 showed a similar pattern’ with significant
decreases for all States except for Queensland (no change) and Tasmanian
females (small decline not significant).

‘Sévere-handicap free life expectaricy increased significantly for males in all
States, although the increase was much smaller in Victoria than in other States
(Figure 13). For females, it declined in New South Wales, Victoria and
Tasmania, reflecting significant increases in expectation of years of severe
handicap, exceeding the overall gams in life expectancy.

'Elgure 12: Increase In dlsablllty—free life expectancy by State
from 1981 t01988

Increase (years)

" Disabliity-free life expectancy at birth

Increase (years)

Disabllity-free life expectancy at age 65
" k

‘Fernale

. Source: l_Austra_Iian Institute of Health *
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ihcrease in severe—handlcap-free life expectancy by State

NSwW

"1 - ) . 1

Inerease (years)

Severe-handicap~free life expectancy at age 65

- NSW Vie Qld T SA

WA

Tas

~1

Hource: Australian Institute of Health

i
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Table 14: . Increase in health expectancles at age 65, by sex, State and
: Australia, 1981 to 1988

'Health expectancy

(years) - NSW Vic Qld sA WA Tas'  Aus
Life expectant S
Males 0.8*** 1.1%%* 1.0%** .. 0.9%** 0.8%** 1.1%** 0,9%**
Females 0.4%** 0.9%+* L.O*¥*% .7 Q.7%%* 0.5%** 0.4+ -0.6%**

Severe handicap*

Males -0.4** 0.2%**

Females - 0.6* 0.7*%*
Handicap

Males 1.9%** 2.4

Females "~ 1.1%* 2.4%%*
Disability T

Males,, 2.8 ].Q8 T2 2.1%**

Females 3.0%** 0.9** 1.7%% 08 [ ggess 2.1%**
Dlsabllity—free -

Males ~1.5%** —1.8%** 0.0 ~0.7* =1.2%*  -0.9* —1.2%+*

Females. CL.-l8es . 2 0.1 =105 ~0. 2. .. —2.4‘.*_‘ r—1,4%**

"Note: Signiﬁcance levels shown in this Table are upper bounds calculated assummg zero
covariance between estimates for 1981 and 1988 (refer text).

* p<0.01
¥ . p<0.001
*** 1 <0.0001
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' DIscussion and conclusions

T e

i Methodologlcal preblems ln measurement of dlsablllty and

handicap e
& decreases in dlsablhty-free and handicap-free hfe expectancy between
i1 and 1988.reflect the substantial increases in'the reported prevalence of
sabllity and handieap; particularly miild and moderaté levels of handicap
alle 2). Although the 1981 and 1988 survey instrumerits identified disability
it handicap in a consistent way, this was on the basis of personal (or proxy)
onses to.a series ‘of questions-about:the presenee of specific classes of
ipalrments and disabilities, limitations-and tequiréments for: assmtance in
rlorming various specified activities (Appendix A). S
As discussed .in.-Chapt , -Self-assessiment of limitations or need for
stance in relation to specified @ctivities may change in line with changing
fmunity perceptions of dlsabﬂity and handlcap Changmg attitudes may
sult in people being more aware of disabling conditions, or more willing to
port such conditions and may ‘also have affected how people interpreted
sed' and ‘difficulty’, coricepts uséd to determine presence and severity of
ndicap. Another factor is changes in the availability of aids.for chsabled
sple, as use of an aid i a determinant of mild handicap.
Heverity of Handicap'was assessed on the basis of limitations in theé three
ns of self-care, mobility and communications. The, prevalence.rate .of
jandicap in each of these areas increased substantially between 1981 and
8 for all levels of seéverity of handicap (Table 15).

dble 15: Area of handicap by seventy. handicapped persons aged five years
or more, 1981 and 1988

. _Severity of handicap
Severe Moderate Mild " Total
Prevalence (per cent)

Jut | -
uelf-care <191 . 1.51 0.18 -3.60

Mobility 2.98 1.33 1.79 6.10
Communications 0.51 0.20 1.02 172
AT c
“wlf-care 2.63 2.86 0.52 6.01
Mobility 3.66 2.96 -4.20 10.81
C‘nmmunication 0.72 0.27 1.78 ~2.77
Per cent increase
il 1988 '
Helf-care 375 : 90.1 - 183.3 66.9
Maobility : 22.9 122.8 - 133.9 77.3

uunmunications - e 42.5 T 403 740 609
inee: ABS 4118.0.4343.0 o ' o
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The proportion of the population severely handicapped in self-care activities
and communications increased by around 40 per cent, nearly double the
increase in the mobility area. In contrast, the proportion of the population
moderately and mildly handicapped in the mobility area increased by over 100
per cent. The largest growth occurred in the prevalence rate of mild handicap
in the self-care-drea, which increased from 1.8 per 1,000 population in 1981
to 5.2 per 1,000 population in 1988. Such persons had no. difficulty in
performing the activities without personal assistance or supervision, but used
an aid when showering. or bathing, dressing or eating a meal (Appendix A,
section A.2). Increasing availability of and use of aids may thus have played a
role in the increased prevalence of mild- handlcap

Table 16: Prevalence of all disabling conditions. males by age group and sex,
Australia, 1981 and 1988 :

a Preualence per .I,OOON pers'vo'ns. '

Age group . .
0-14 15-34 35-64. ..  55-64 . 65-74 . 75+
Circulatoery diseases o S o R
1981 2.0 2.0 . 19.9 -~ - 91.2 <1110, 139.6
1988 1.3 1.0 14.4 . 101.7 144.6 172.8
Respiratory diseases- Pt
1981 9.5 . 5.0 8.3 39.0 44.1 50,86
1988 20.8 5.6 9.5 40.4 64.3 54.7
Musculoskeletal diseases o
1981 59 214 54.4. - 112.9 126.4 162.1 .
1988 2.8 19.6: . 55.7 129.6 155.0, 185.8
Nervous system diseases
1981.. s 87 . . 83,5 102 . . 241 .. 30.5 46.3
1988 ' 10.6 9.2 112. . 23. 4_ : 34 3 57.] |
Sight loss y ) T ) i
1981 : 4.9 5.3 10.2 21.2 32.9 112.1
1988 2.9 6.4 7.5 . 17.0 45.6 110.7
Hearing loss ’ 1
1981 11.6 14.5 42.5 109.4 138.1 2364
1988 10.7 12.5 40.2 120.4 189.8 306.4
Mental disorders - : et e
1981 19.9 16.8 22.2 49.1 35.7 66.8
1988 21.9 20.6 21.1 38.4 58.0 709
Other physical conditions v
1981 14.7 13.3 30.6 68.9 -84.7 142.3,
1988 18.8 20.6 38.7 113.0 153.2 -209.8;
Total males(a) .
. 1981 63.3 69.7 145.1 329.3 372.7 500.8
1988 69.7 75.7 . 144.2 360.6 487.8 © 607.7;

(a) Total-may be less than sum of the components sinee a person may have more than one
disabling condition. .

Source: Australian Bureau of Statistics, unpublished data
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fhe main causesofreported disabilities in older peoplewere musculoskeletal
ages, hearing loss and circulatory diseases. In young-adults, theé:leading
Buses of disabilities:wére mental disorders and musculoskeletal diseases;
ereéas in children,. resplratory diseases were. the leading cause (Tables 16
d17).

g“ﬁ‘\e reported prevalence rate of dlsabhng resplratory conditions in children
subled between 1981 and 1988 (Table'18). It also increased substantially for
aged 65-74 years and forwomen-aged 35-64 years-and 75 years or more:
il important factor in these increases may have been the substantialapparent
preases during the 1980s in asthma prevalence;particularly in children; and
gthma mortality at all ages (van Asperen 1987; Jenkinsetal 1988;Australian
iBtitute of Health 1990). Itis not yet clear to what:extent asthma 1n01dence is
lereasing as opposed to changes A1 d1agnosttc ~prachces : :

ible 17: Prevalence of all disabling conditious. females by age group and
sex, Australia. ‘1981 and 1988

Prevalence per 1 000 persons _,_. o

Age group ;
. 014 - .:, 15-34- . 35-564, .. bb64.. .. - 6574 . 75+
reulatory diseases L G

1981 1.7 3.8 © 193 " 57.4 " 113.3 188.4

1988 0.8 2.8 14.9 68.2 118.3 216.3
Heapiratory diseases

1981 6.1 6.8 7.8 15.6 23.4 -15.5

1988 12.1 8.3 12.4 18.3 24.5 . . 28.7
Musculoskeletal diseases B

1981 5.0 16.7 . 42.2 83.4 133.5 248.3

1988 6.1 18.9 59.3 109.7 168.5 297.0
#ervous system diseases

1981 . 7.1 8.3 - 18.3 17.1 23.6 -46.8

1988 6.5 105 11.6 17.9 21.6 58.0
Hight loss

1981 3.2 4.3 5.8 14.6 37.8 161.4

1988 2.5 3.1 5.5 12.1 48.3 157.8
tiearing loss ]

1981 11.4 10.2 21.5 46.4 87.9 224.9

1988 8.4 9.0 21.6 49.9 101.1 239.2
Mrntal disorders B

1981 9.0 18.8 38.1 51.0 55.0 126.4

1988 9.5 14.3 30.2 39.9 52.3 145.4
tiher physical conditions : A

1981 10.2 13.9 27.4 50.5 729 T 143.1

1988 15.5 17.3 32.3 69.1 130.5 236.2
Iiul females . . . .

1981 42.6 66.9 126.4 220.8 3385 = 5416

1988 ' 50.8 66.3 137.6 249.7 = 4043 ‘ 651 /0

{al Total may be less than sum of the components since a person may have more than one
disabling condition. |

i

vonrce: Australian Bureau of Statistics, unpublished data f
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‘THe reported:prevalence of disabling musculoskeletal conditions increased
for females at all:ages and for males aged.55 and more years; but declined for
males aged less than:35 years (Table-18).. McCallum (1990):suggested that the
increase in.public awareness of conditions such :as-osteoporosis, largely
promoted by the popular media in the 1980s, may contribute to this. In
addition, the increasing use of anti-inflammatory drugs to treat arthritic and
other musculoskeletal condition, may have led to increased-awareness and
diagnosis of these conditions. The decline for younger males thay reflect the
decline in sérious read injuries-and fatalities inAustralia in the 1970s and
1980s (Federal Office of Road Safety 1989).° .

Thereportedpprevalenceof disabling cireulatory diseases mcreased for males
and females aged 55 years-or more, but decreased for those:aged:Iess than 55
years (Table 18). The prevalence of hearing loss similarly increased in older age
groups but declined for younger age groups in both sexes. In contrast, the
prevalence of sightloss:degclined for all age groups except 15-34 and 65-74 year
old men and 65-74 year old women: The-reported:prevalence of mental

.disorders rose for women aged 75 or- more and for men aged-65-or more but
declined at most other ages ‘

Table 18: Percentage change in prevalence rate of disabling conditions(a),
from 1981 to 1988, Australia S )

iy Age group

0-14 1534 3544 55-64 6574
Males _
Circulatory diseases -35.0 - -47.2 -27.8 ‘11.5 30.2
Respiratory diseases 119.5 11.8 13.7 36  45.8
Musculoskeletal diseases -52.2 -8.5 2.5 149 22.6
Nervous system diseases 209 - 113 9.3 ‘2.8 12.5
Sight loss ~ *~ © 407 0 ' 206 -26.3 -19.7 38.8
Hearing loss -8.0 -13.7 -5.3 10.1 374
Mental disorders 10.4 23.1 -5.1 -21.8' " 622 -
Othier physwal dlsorders : 27.2 - 55.0 26.3 -64.0 80.9
Total males(a) 10.0 8.5 0.6 9.5 30.9
Females . L .
Circulatory diseases -49.7 -27.4 -22.9 .18.8 4.4
Respiratory diseases " 97.6 22.4 59.5 16.9 4.7
Musculoskeletal diseases 23.0 13.1 40.5 31.6 26.2
Nervous system diseases . -80 . 2589 .-134 . 4.5 -8.4
Sight.loss . . =219 = .-288 6.1 -16.9 27.8 -
Hearing loss -25.9 " -11.2 1 0.3. 7.5 15.0
Mental disorders 5.6 -23.5- -20.8 -21.6 . 4.8 .
Qther physical disorders . 52.1 . 24.6 . 18.0 .36.8 78.9 |
Tot#l ferales(a) : 19.4 “ -1.0 ' 8.8 '18.1 19.4

(a) Total may be less than sum of the components smce a person may. have more than one,
: disabling condition. i

Source. Australian Bureau of ‘Statistics, unpublished data

McCallum (1990) suggested that public education campaigns, such as the
International 'Year of the Disabled in 1981, inight have increased public §
conscmusness and-medical practltloners d1agnos1s of dlsablhty during the$
1980s. The Program of Aids for Disabléd People also began in 198 1 and may§
have increased awareness of dlsablhty and handlcap 5
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It 48 not possible to determine: from. the available data how much of the
hanges in-Australian health expectancies are due to:changes: in reporting
Behaviour. Changes in the reported prevalence of disability and handicapvary
‘ goneiderably according to:the type of disability, age and sex- For example, the
girevalence of sight loss declined in.males and females aged 75 or more years!
hereas that of hearing loss increased. Trends were net uniferm for all States
11l Territories or by sex. For example, dlsabllity-free life expectancy at birth
eclined in all States except Queensland. v ‘
ffor .these reasons, one. should ‘be, cauhous in. attrlbutmg all trends to
porting behaviour changes. Further analysis is needed to-ask:more specific
westions about different types of disabling conditions, different dimensions-
{ handicap (eg mobility, ability to work etc), and also about trends in the
fiderlying prevalence and incidence of disease and impairment. For example,

would be possible from the ABS survey data to analyse trends in the
revalence of mobility handicap of severity such that a person states they
fequire assistance to walk 200 metres or up or down stairs.

However, even very specific dimensions of handicap such as this.are
seociated with individual and societal perceptions of: (a) whatlevel of mobility
mitation requires or ‘deserves’ assistance; (b) what isrthought to be an
weptable maximum level of effort needed towalk unaided; and, (c) whati$ an
weptable minimum level of facilitation provided by the built environment and
1lie use of aids, even what is the threshold level at which something is labelled
i ‘aid’ rather than a normal tool for assisting daily living.
_ These factors are inherentin the conceptualisation of handicap as the result
51 the interaction between impairment and the physical and social environ-
ent (Badley 1987; see also Box 1). Because of this, some authors have argued
{hat handicap is most reliably measured in terms of personal assessment, in
fonirast to disease and impairment which’ are most reliably ‘measured by
¢linjcal examination (Greenblum 1976; Badley .1987;. Minaire 1990). Some
thimensions of handicap (such as mobility and communication) could clearly
Iie nssessed by an independent examineér, but even so, the aspects of individual
pereeption of and response toimpairment d1scussed in the previous paragraph
would still be operatwe as well as the sn'mlarly condmoned expectatlons and
perceptions of the exarnirer. :
Thereis clearly. considerable work to be donein further developmg definitions
and instruments forthe measurement of disablhty and handlcap Issues which
need further explotation include:
+ {he dimensions of disability and handicap
+ the use of clinical examination’ ‘ '
» appropriate identification of short and long-term disabihty
* the duration ‘of disability and its reversibility.
An International Research Network for the Interpretatlon of Observed Values
i lcalth Life Expectancy (REVES) has been éstablished (Robine and Blanchet'
1190} and- one of its aims is to address these methodologlcal 1ssues S

7.2 Internanonal comparlsons

Australian health expectancies are broadly similar to those which have been
« nlculated to other countries (Table 19). It is not possible to directly- compare
1 nlts for different countries, as the various estimates are based on different
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data collection methods, different survey instruments and different definitions
. of disability. In spite of these limitations, disability-free life expectancy (DFLE)
for France, England and Wales, the Netherlands, Quebec and Australia in the
1980s ranged from 58.4 years to 64.0 years for males and 60.7 to 68.7 years
for females. DFLE at age 65 years for these countries ranged from 6.7 to 9.1
years for men and 8.6 to 9.9 years for women.

Table 19: Disability-free life expectancy at birth and at age 65 - most recent
‘ value for each country or region for which the Sullivan method

has been used -

Males Females
LE DFLE DFLE/LE LE DFLE DFLE/LE
years) (years) (%)  Wyears) (years): (%)
At birth .
Canada, 1978 70.8 59.2 83.6 78.3 62.8 80.2
France, 1982 70.7 61.9 87.6 78.9 67.2 85.2
United States, 1985 71.2 51.9 72.9 78.2 57.9 74.0
England and Wales, 1985 71.8 58.7 81.8 77.7 61.5 . 79.2
Netherlands, 1981-85 72.8  58.9 80.9 79.5 60.7 76.4
Quebec, 1987 72.1 64.0 88.8 79.5 68.7 86.4
‘Australia, 1988 73.1 58.4 79.9 -79.5 . 63.4 79.7
. . . . : : <
At age 65 . : i
Canada, 1978 14.4 8.2 56.9 18.7 9.9 52.9
France, 1982 14.3: 9.1 - 63.6 © 18.5 9.9 53.5
United States, 1985 14.6- 10.5 - 71.9 18.6 13.4 72.0 3
.England and Wales, 1985 13.4 7.7 57.5 17.5 8.9 . 50.9
Netherlands, 1981-85 14.0 8.1 57.9 18.6 9.1 48.9
Australia, 1988 ©14.8 6.7 45.2 18.7 8.6 46.0
Source: Canada: Wilkins and Adams (1983b)
' France: Robirie, Brouard and Colvez (1987)

USA: McKinlay,.MéKinlay and Beaglehole (1989)

England and Wales: Bebbington (1988}

Quebec: Wilkins a.nd Sauvageau (1988) as quoted by Robine (1989)
Australia; Table’ 2 of this report

In the Unitéd States, estimates of McKinlay et al (1989) deviate considerably }
from those of other countries and other published estimates in the United §
States (Crimmins et al 1989). The definition of disability. used by McKinlay et
al relates to ‘limitations in major, activities’ but is not clearly specified. The
results of Crimmins et al use the same definitions as and are exactly
comparable to the Canadian results for 1978.

For most of the countries shown in Table 19, DFLE for both males and
females represents about 80 per cent of total life expectancy at birth, and |
around 50 per cent of life expectancy at age 65 years: Female DFLE at birth is
around five years higher than male DFLE for most 6f the countries, and at age |
65.years it is around one to two years hlgher than male DFLE.

More detailed comparisons of health expectanc1es between countries wi
require considerable progress in the standardisation of definitions and survey
instruments. The Australian Institute of Health is a participating member
the REVES network, which is addressmg these i 1ssues (Robme and Blanchet

1990). .
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International trends in health expectancies

alth Expectancy titne series have been published onlyfor Canada, the United
tes, England arid Wales (Table 20)* Although the definitions and data
lection methods differ, the time series for England arid Wales are all
Istent with rising total life expectancy but essentially stationary disability-

¢ life expectancy from the mid-1970s to the mid-1980s. In other Words all
gains in life expectancy have been in years of d1sab111ty B

ible 20: Trendsin disability-free life expectancy at birth and at age 65 - for
, countries for which’ txme serles have been published

Males ' ' o . Femdiéé’ o

LE  DFLE . DFLE/LE  LE. DFLE DFLE/LE
(yea'rs) (years) . (years) (years) %)}
66.3 59.8 90.2 70.8 64.7 91.4
708  61.1 . . 86.3. .. 783. .- 66.1 84.4
' United States(a) - . :
1964 66.8. 59.2 - . 88.6 737 ..65.5 88.9
1974 . 681 592  869. 758 653 86.1
1985 ’ 7%.2 51.9 , '72 9 78 2 . 57.9 74.0
United States(b) - . S S
1970 67.0 = 548 . 818 74.6 60.4 81.0
1980 ’ 70.1 55.5 ©79.2 77.6 60.4 - 77.8
fngland and Wales - . - : . . :
1976 70.0 ‘58 2 83.1- 76.1 :61.7 81.1
1981 71.1 = 58. 5'_ 82.3 ©77.1 60.6 78.6
1985 71.8 "~ 58.7" 81.8 - 777 ‘' 615 79.2
Australia ’ . o
1981 71.4 59,2 82.9 78.4 65.0 - 829
19088 - 73.1 58.4 279:9 795 63.4 - 79.7
At age 65 ' ' A ) .
United States(a] . ’ ’
1964 : ’ - 12.8 6.6 51.6 16.2 10.2 63.0
1974 : 13.4 7.2: 53.7 - 17.5. - 10.7 61.1
1985 A 14.6 10.5. 719 . 18.6 13.4 72.0
{Inited States(b) c S
1970 : 13.0 6.4 49.2 16.8 8.7 51.8
1980 . 14.2 6.6 42.3 18.4 8.9 484
Iongland and Wales - K
1976 12.5 6.9 55.2 16.6 8.2 49.4
1981 13.1 7.7 58.8 17.1 8.1 47.4
1985 13.4 7.7 57.5 17.5 8.9 50.9
Australia )
1981 13.9 79 568 18.1 10.1 55.8
1988 _ 14.8 6.7 4_5'.2 18.7 8.6 .46.0

source:  Canada:Wilkins and Adams (1983b)
USA:(a) McKinlay, McKinlay and Beaglehole (1989)
{b) Crimmins, Saito and Ingegner! (1989)
England and Wales: Bebbington (1988)
Australia: Tables 7 and 8 of this report
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The only exception is the estimate of DFLE -at age.65 years for the United
States in 1985 published by McKmlay et al (1989). As mentioned in the
prevmus section, McKinlay's estimates deviate.considerably from other pub-
lished health expectancies.

The Canadian data covering an earlier period,-1951 to 1978, show slight
increases in DFLE at birth for both males and females, although much less
than the increases in total life expectancy. These data should be treated with
caution as they were not collected using the same survey instrument (Wilkins
and Adams 1983b). Sullivan (as quoted by Colvez and Blanchet 1981) found
aslight decreasei in both long-termand short- term severe dlsablhty prevalence
between 1959 and 1965-66, suggesting that increases in disability expectancy
are a more rec¢ent phenomenon of the late 1960s onwards.

Although Australian health expectancies show greater declines (1981 to
1988) than the other time series, the overall plcture from the international data
is of rising total life expectancy and stationary or falling health expectancies.
The next section examines factors which may be responsible for these trends.

7.4 Are we living longer, but sicker?

"The evidence summarised in the previous section suggests that for the United

States, England and Wales, the extra years of life which have been gained in

the last two decades have largely beenryears of disability. According to Brody,

Brock and Williams (1987), present data from the United States are weak, ‘but

overall suggest that for each good active functional year gained, we add about

3.5 compromised years'. It is widely. believed that the large declines in

mortality, particularly at older ages, have resulted in ill people being saved,

rather than well people being rewarded by disease absence (Verbrugge 1989),

The Australian data paint an even glooniier apparent picture. The increase in

years of disability between 1981 and 1988 has been greater than the overall

increase in life expectancy. This section examines possible factors which could
explain this result and its implications.

The mcreasmg reported prevalence of chsabxhty and handicap is not due to
population ageing (which the Sullivan life table technique controls for) or to
sampling variability (standard errors are much smaller than. the changes
between 1981 and 1988). Measurement error can not be a factor for the
Australian data as the survey instruments and-inethods were consistent for
both years. There has been c¢onsiderable debate about the problems of
interpretation and comparability of survey results in the United States over .
time, as there have been several changes in survey instruments in-that
country. The consensus is”that measurement error cannot explain the
observed trends (Crimmins et al 1989; Verbrugge 1989). This leaves the
following six factors which may be operating: - ]
1. higher incidence of chronic disease and impairment due to deterioration in §

the physical and social environment or health-related lifestyle factors;

2. improved survival leading to increased prevalence of chronic disease-and
disability. This can happen in several ways: unprovements in medical care
may have resulted in increased -survival of chronically ill-and- disabled
people resulting in higher prevalence of d1sab111ty by staymg alive longer,
such people may have more years for thelr illness to advance in severity and
more time to develop other chronicillness. Flnally. the extra survivors, even §
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{f healthy, are likely to be more frail, that is to have higher individual risk
of death at all later ages, and hence to be more likely to develop chronic
{llness and disability (Manton and Stallard 1988:; Verbrugge 1989);

earlier diagnosis or treatment of chronic diseases. It has been argued that
this could result in earlier perception of limitation or so-called ‘social
latrogenesis’ (Colvez and Blanchet 1981);

earlier adjustment of activities to cope with disease. If people change or cut
down their usual activities {eg job) at-earlier stages of disease, whether due
to changes in willingnesstoadopt the sick role or to increased levels of social
support {pensions, early retirement etc), this will result in an increased
prevalence of disability even if disease incidence remains unchanged;
changing community and personal attitudes may result in people being
more aware of d1sab11ng conditions or more willing to report such condi-
‘tions; and _

. rising expectations of what is ‘good health’ or ‘normal functioning’. If
community expectations of what is an acceptable level of independence of
older persons are rising, this will result in an mcreasmg prevalence of
¢ disability and handicap.

In terms of the model presented in Chapter 1 (see Box 1) the ﬁrst two of these
fuctors relate to.increasing levels of underlying chronic disease and impair-
nient, whereas the latter four relate to changes in perception of disability and
handicap, discussed in relation to methodological issues in section 7.1. What
evidence is there for the role of these factors over the last two decades in

Australia or overseas?

Increased incidence of chronic disease

Crimmins et al (1989) reviewed studies from the United States and concluded
that there were no distinct trends toward either increasing or decreasing health
slatus. In contrast, Verbrugge (1989) concluded that ‘overall, mostresearchers
igree that the survey evidence in hand weighs towards worsening health
(Increasing chronic condition and disability prevalence) since around 1970’
She also suggested that, excluding the effects of improved survival (see below),
the risks of developing chronic diseases have probably fallen due to safer work
and home settings and to better lifestyle behaviours (less smoking by adults,
lower consumption of fats and alcohol, increased exercise). This may explain
the observed falls in some types of disabling conditions at younger ages in
Australia (Table 18).

The Australian Health Survey of 1977-78 provided the first estimates of the
prevalence of chronic conditions in the Australian population (ABS 4314.0). No
questions on chronic illness were included in the 1983 Australian Health
Survey (ABS 4324.0), but the 1989-90 ABS National Health Survey has
collected data on chronic illness prevalence data which will be broadly
comparable to that from the 1977-78 survey. This data is expected to be
released in mid-1991.

improved survival

Significant mortality declines at older ages began in the late 1960s and have
continued through the 1970s and 1980s. Increases in disability prevalence
also began to occur in the late sixties and seventles (see previous section).
During this period, secondary prevention, the early detection of disease and
subsequent intervention to slow its progress, was emphasised for many of the
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major fatal and non-fatal diseases. Verbrugge (1989) argues that the resulting
mortality declines led to increased prevalence of chronic conditions directly,
and also to further increases as the ‘new survivors’ had their conditions worsen
and as they developed new illness during their extra years of life.

The major causes of disability and-handicap in older life are non-fatal
conditions closely related to age. They include arthritis, deafness, blindness,
and Alzheimer’s disease and related disorders. The age-specific prevalence of
these diseases would be expected to rise if improved survival was increasing
the frailty of the older population.

This factor may explain the increased prevalence in Australia of some types
of disabling conditions at older ages but not at younger ages (Table 18).

Earlier diagnosis or treatment

Greater awareness of chronic conditions due to improved diagnostic tech-
niques, more frequent contacts with the health care system, and, perhaps,
more frankness by doctors to patients has probably led to increased reporting
of chronic disease conditions in surveys. For this to lead to increased
prevalence of disability would require that increased knowledge of disease has
led to earlier adjustment of behaviour by restricting activity. In addition, earlier
treatment of chronic disease may also lead to behaviour modification. For
example, over the last two decades there has been substantially increased
screening for and treatment of high blood pressure which may have led more
people to restrict their activity without any change in the underlying incidence
or prevalence of high blood pressure. Colvez and Blanchet (1981) found
evidence thatdisability due to hypertension has increased in the United States

Earlier adjustment

The growing availability and generosity of dlsabihty programs and income
support together with improved access to health services may mean that
people are increasingly able and willing to adopt the ‘sick role’ (Parsons 1951).
Changing work conditions (eg. increased avallablhty of sick leave, early
retirement, superannuation) and. income and social support programs may
allow people to adjust their activities earlier or to a greater degree to cope with
chronicillness. This should result in greater increases in disability prevalence
in the working ages and for males. Such differentials have been observed in the
United States, although Crimmins et al (1989) concluded that they did not
explain all of the observed increases in disability.

The Australian survival curves (Figure 8) provide some evidence that this
factor may be operating. Between 1981 and 1988, survival currently free of
disability decreased substantially for men in their 60s, relative to other ages.
There was no similar decrease for women in their 60s.

Changing perceptions of disability

There is a widespread consensus that people’s attitudes to being disabled have
changed in recent years, with increasing acceptance of disability for oneself
and others (Verbrugge 1989). Crimmins et al (1989) have argued that a higher
level of sophistication in knowledge about health leads to higher reportmg
levels of disability: ‘Children who were once thought to have “colds” may now
be reported as having a chronic allergic condition. Older people who may once
have attributed aches and pains {o “old age” now report they have arthritis’.
Possible changes in the Australian community’s perceptions of disability were
discussed in more detail in section 7.1.
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Changing perceptions of good health :
MeCallum (1990) concluded that the expectations of quality oflife are rising for
elder people in Australia. This is reflected in increasing levels of early
retirement to enjoy leisure activities anid changes in women’s expectations of
goclal roles. Health promotion programs for older people are focusing on the
goals of independence and wellness for older people (Health Targets and
Implementation Committee 1988). These factors may be operating'to increase
expectations of what is an acceptable minimum level of limmitation in activities
of daily living and hence increasing perceived levels of disability and handicap.

The relative importance of these factors

The relative unportance of changes in perception and awareness of disability
and health versiis changes in the underlying prevalence of chronic illness is
gtill an open question for Australia, and other countries. We simply do not yet
have the data or methodologies to resolve this issue. What we can say is that
all the gains in increased years of life are increased years of perceived disability
and handicap; with a consequent demand for social and health services. People
may be living longer but sicker, they may have higher expectatiorns of good.
health, or they may be adjusting behaviour more by restricting activity. In any
case, they have, in all probability, increased their use of health care in order
to monitor their condition.

Acute hospital admission rates have increased steadily during the 1970s in
Australia, but the trend is not consistent in the 1980s (Australian Institute of
Health 1990). Average private medical services per person increased from 2.8
in 1976 to 4.0 in 1986, an increase of 42 per cent over the decade (Barer et al
1990). Population ageing accounted for very little of this increase, which was
most rapid for children, males aged 50-65 years and males aged 75 or more.
Although changes in access to health services and provider-related factors may
explain some of this increased demand, it is possible that it also reflects
increased levels of chronic illness, perceived disability and handicap.. '

7.5 Indicators

Despite the limitations in the methodology and interpretation of health ex-
pectancies discussed above, they encapsulate the morbidity and mortality
experience of a population in an easily interpreted indicator and as aresult are
being increasingly adopted as a health indicator for monitoring progress
towards broad health targets.

The National Institute on Ageing in'the United States has estimated that, in
1986, approximately 82 per cent (12.0 years of 14.8 years) of expected
additional years for men-aged 65, and approximately 73 per cent (13.7 years
of 18.98 years) of expected additional years for women aged 65, were expected
{0 be active (US Department of Health and Human Services 1989). The United
States has adopted the following target for the vitality and independence of
older people in the year 2000: '

increase average active life expectancy (years of healthy life ex-
pected) at age 65 to atleast 14 years for men and 16 years for women.

The European member States of the World Health Organization have adopted
138 regional targets as concrete goals to work towards in the Health for All by
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the Year 2000 program (WHO 1985).
The.fourth of these targets is:
by the year 2000, the average number of years that people live free
. from major dxsease and disability should he increased by at least 10
per-cent.

. The health of-older people is one of the five priority areas for the National
Better Health Program in Australia (Australian Institute of Health 1990).
Targets for the year 2000 have been set for-all priority areas apart from Health
of Older People. Mathers (1990) hasrecommended eight targets, including the
two followmg

to increase average dxsablhty-free life expectancy at age 65 by 15
per cent or more by the year 2000; and

_ to reduce the proportion of people aged 65 ‘and older who report
needing assistance for one or more activities of daily living by 10 per
cent or more by the year 2000.

’I‘hese proposed targets specify quantifiable performance mdlcators which
encapsulate the National Better Health Program’s concern to. improve the
health and.independence of older people and to.reduce the prevalence of
physical limitations. The proposed target of 15 per cent increase in active life
expectancy is based on the target in the United States which specifies a 16 per
cent increase for both males and.females between. 1986 and 2000. It would
effectwely mean that the current (1988) level of DFLE at age 65 would have to
be increased by the year 2000 to slightly more than the level in 1981.

7 6 Conclusmns

Fries: (1980 1989] has argued that there is:a natural upper limit to life ex-:
pectancy and that, as this limit is approached, medical and health'services c¢an.
no longer affect life expectancy, but will instead delay the onset of chronic
iliness, thus cémpressing morbidity into a-shorter period-prior to therend oflife.:
In contrast, the recent improvements in life expectancy at older ages have led
to renewed arguments that this is due to the improved survival of seriously and
chronically ill people, leading to a greater burden of disability and an expansion.
of morbidity.

. Verbrugge (1989) has argued that the great advances in medical treatment.
_in recent years have been in secondary prevention, controlhng fatal dlseasesl,
so that they progress less rapidly, and that this. has led. to.increasing life,
expectancy but decreasing health expectancies. In contrast, primary preven-
tion reduces the incidence of fatal diseases and people who did fall ill would
have less severe illness, since what deters the onset of illness also reduces its
progression. Primary prevention would thus lead to mcreasing life expectancy

and increasing health expectancy. ;

* Though the primary prevention of disease, and consequent d1$ab1hty isa
highly desirable strategy, the potential for rehabilitation among the elderly and
the mildly or moderately handicapped-should not be overlooked, The surpris-
ingly high transition rates from dependence, to. mdependence at.older ages
found-by Rogers et al (1989] suggest. considerable potential for reducing
disability among older people through treatment, appropriate management
and social and environmental support (Manton 1989).

As well as further population surveys in Australia to provide consistent data
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on trends. in disability and handicap, it would also be very useful to have
longitudinal studies to examine transitions between dependence and inde-
pendence and to further explore the dimensions of dlsablhty and the roleof
perceptual and social changes. . «

The lack ofimprovement in Australian health expectancies in recent decades
probably reflects to some extent changes in societal pereceptions of disability,
handicap and rising expectations of good health and to some extent the
successes of secondary prevention. Indeed, these factors are probably all
interrelated. If significant advances in primary prevention occur in the future,

we may hope tosee falling incidence rates for chronic and disabling eonditions
and improving health expectancxes At present and for the near future, we may
expect to see increasing numbers of frail older people (saved from death by
secondary prevention) and increasing numbers of independent and vigorous
older people (saved from ill-health by primary prevention).

= AUSTRALIAN INSTITUTE OF HEALTH
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Appendix A—Data sources and definitions |

A.1 ABS surveys of disability and handicap, 1981 and 1988

Data on the prevalence of disability and handicap among Australians were
derived from population surveys conducted by the Australian Bureau of
Statistics in 1981 and 1988. Detailed results of the surveys and information
on survey methods are given i relevantABS publications (ABS Cat No 4343.0,
4118.0).

Both surveys covered both rural and urbanareas in all States and Territories
and covered all persons except overseas residents in Australia, boarding school
pupils not resident in households and inmates of gaols and reformatories. For
each year, two: separate sample surveys were conducted. The first of these, a
household sample survey, covered all residential dwellings in Australia
including residential staff quarters in health establishments. The second part
covered resident patient accommeodation in health establishments. Estimates
from these two samples were combined to give estimates relatmg to the entire
resident population of Australia.

Information was collected by trained interviewers. through personal inter-
views. In the first stage, persons with one or more disabilities were identified
from information provided by one adult member of each household and by
individual patients or staff in health institutions. In the second stage,
information on disability was collected from the disabled persons themselves.
Where the person was aged under 15 years, or was not able to communicate
sufficiently, information was obtained by proxy. The identification of disability,
handicap-and severity of handicap were made using a standard instrument
according to the definitions given below (section A.2).

A.2 Definitions of disability and handicap

The 1981 and 1988 ABS surveys used definitions of disability and handicap
based ‘on World Health Organization recommendations (see Appendix 1 of
Handicapped Persons Australia 1981, ABS Cat No 4343.0).

A disabled person is a person who had one or more of the following
disabilities. or 1mpa1rments which had lasted, or were likely to last, for six
months or more:
loss of sight (even when wearing glasses or contact lenses);
loss of hearing;
speech difficulties in native language;
blackouts; fits, or loss of consciousness;
slowness at learning or understanding;
incomplete use of arms or fingers;
incomplete use of feet or legs;
long term treatment for nerves or an emotional condition;
restriction in physical activities or in domg physical work;
disfigurement or deformity;
need for help or supervision because of a mental disability; and
long term treatment or medication (but was still restncted in some way by
the condition being treated).
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A handicapped person is a disabled person aged five years or gver who was
furtheridentified as being limited to some degree in his or her ability toperform
cettain tasks in relation to one or more of the following five areas:
self care
mobility
verbal communication
schooling
employment.
For disabled children aged under five years, data were not collected to
deteérmine the presence and severity of handicap. This was due to difficulties
inherent in deciding whether the needs of children aged under five years were
a function of their age or their disability. Disabled people aged under five years
are all regarded as being handicapped.
Severity of handicap. Persons aged five years or more and- handicapped in
any of the self care, mobility and verbal communication- areas were further
classified into three categories of severity. These levels were based on the
person’s ability to perform tasks relevant to these three areas (see below).and
on the amountand type of help required. For each area of handicap; thelevels
of severity are ‘as follows:
¢ severe—personal help or supervision required-or the person‘is unable to
perform:ene or more of the tasks relevant to these areas;

* nioderate~no personal help or supervision required, but the person has
difficulty ir:petformirng one or more of the tasks;

¢ mild-—mopersonal help er supervision required and no difficulty in perform-
ingany of thetasks, but the person uses anaid or has diffieulty walking 200
metres or up atid down stairs.

‘The highestlevel of severity in any one of the areas of self care, mobility and
verbal communication determines. the severity of total handicap for handi-
capped people. Severity of handicap was not determined for childreniaged less
than five years because the questions were inappropriate for young children.
Severity was also not determined for those-people with only an-employment or
schooling limitatien./For the purposes of calculating severe- handlcap -free life
expectancy, the. prevalence of severe handicap was assumed to be zero in
children aged under five, and persons. with an employment or schoohng
handicap only. were assumed ot to be. severely handicapped. . .

" Tasks. Severity of hanchcap was assessed in relation to ability to perform the
following tasks, or requu‘ement for help in relation to these tasks

Activity - Task(s)
Self care Showering/bathing

Dressing

Eating a meal
Verbal Understanding strangers
communication Understanding family/friends /staﬁ'
(native language) Being understood by strangers

- ‘ Being understood by family/friends/ staff

Mobility Using public transport

y  Moving around in unfamiliar places. :
Walking 200 metres
Walking up ‘and down staJrs without a handrall
Moving around inside the hoine/ health establishment
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A.3 Calculations of prevalence rates :
Unpublished tabulations of prevalence data from the two disabiIity surveys
were provided by the Australian Bureau of Statistics.

Unrounded data for 1988 on the estimated niumbers of severély handicapped
persons, total handicapped persons,total disabled persons and total persons
(whether or not disabled) were provided by sex and single years of age for
Australia and by sex, age group (19 categories) and State. The sample survey
estimates of total persons were used as denoniinators for the calculation of
prevalefice rates of disability, handicap and severe handicap. At the State and
Territory level, data were not disaggregated below five year age groups by sex
and the highest age groups were further collapsed to 85-94 years and 95+ years
to ensure reasonable numbers in all cells. ,

For the 1981 data, ABS was able to supply estimates of the numbers of
severely handicapped persons, total handicapped persons and total disabled
persons but not of the total number of persons within each sex/age/State
category. It advised that the computer data file for non-disabled persons had
not been transferred when ABS upgraded its computer equipment in the mid-
1980s and that they could: only provide- summary 1nf0rmat10n on:the total
populatlon estimates as shown in Table A.1: -« - ¢

Table A.1: Benchmark figures for total Australian population, Disabled and
Aged Persons Survey. 1981

Age group (years) Persons . State(a) Persons
0-14 3,690,128

15-19 1,273,718

20-24 1,254,689

25-29 1,177,041

30-34 1,185,556

35-39 969,237

40-44 834,861

45-49 . 738,018 . i :

50-54 771,905 NSW 5,156,400
55-59 738,239 N Vic 3,893,000
60-64 - 602,335 : Qid 2,260,600
65-69 525,623 SA 1,301,400
70-74 /391,708 WA 1,278,700
75-84 409,640 Tas 427,000
85-94 - (b)97,118 NT 124,100
95+ (04,112 ACT 222,700
Total 14,663,998 Aust 14,664,000

(a) State totals accurate to nearest 100 (ABS Cat No 4343.0).
(b) Population aged 85+ from ABS (Cat No 4118.0).
(c) Population _a_ge_d 95+ estimated as described below.

Source: Australian Bureau of Statistics, unpublished data

The estimated resident population of Australia for 30 June 1981 (ABS Cat No
3201.0) was ad_lusted as follows to give total population estimates for the
calculation of disability and handicap- prevalence rates:

1. the 1988 estimates of the prevalence of disability in males and females aged
95 or more (1.000 and 0.991 respectively) were applied t6 the numbers of
disabled males and females aged 95 or morein 1981 to give estlmates of the
total population aged 95 or more (see overleaf);
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2. population estimates for all other years of age were adjusted pro-rata to sum
to the all persons totals given in Table A.1 for age groups 0-14, 15-19, ...,
85-94; and

3. foreach State and Territory, the population estimates from step two foreach
age group up to 85-94 years were adjusted pro-rata so that total persons for
each State and Territory summed to the totals given in Table A.1

In order to estimate the likely accuracy of this procedure, it was also applied
to the 1988 30 June estimated resident poptilation (ABS Cat No 3201.0) and
theresulting population estimates p_ compared with the actual sample survey
estimates p_. The root mean squared relative differences

P.- P, \2
Irms = ——— ]
P

N\

for the 1988 _population estimates are shown in Table A.2.

Table A.2: Root mean squared relative differences for 1988 population
estimates compared with sample survey estimates. ¢

, Mean relative di _[ference for 19 age groups 0-4, ..., 95+ '
NSW  Vic @ gu SA WA . Tas NT . ACT  Aust

Male 0.007 0.012 0.016 0.012 0.014 0.015 0.103 0.630° 0.007
Female 0.014 0.011 0.011 0.014 0.010 0.029 0.300 0.050 0.006

Mean relative difference for six States by age group

0-14 15-29 30-44 45-59 60-74 - 75-84 85-94 95+
Male 0.011 0.020 0.007 0.006 0.005 0.006 0.033 0.001
Female 0.009 0.037 0.007 0.005 0.006 0:006 0.017 0.012

These results show that the estimated population numbers differ from the
survey population estimates by around one to two per cent for riearly all age
groups for both sexes and for the six States but not for the two Territories.
Sample numbers for the two Territories are much smaller than for the six
States and the age distribution of the sample differs considerably from that of
the estimated resident population. For this reason, no attempt was made to
estimate disability and handicap prevalence rates or health expectancies for
the Northern Territory and Australian Capital Territory in 1981.

From comparison of the 1988 population estimates, and also from analysis
ofthe estimated 1981 prevalence rates by age, it was apparent that the sample
surveys under-estimated the total numbers of males in the oldest age groups
85-94 and 95+: Survey estimates of the numbers of males aged 95+ were
around one half the estimated resident population aged 95+ for both 1981 and
1988. Furthermore, for males in 1981, all disabled persons aged 95+ were
severely handicapped. For females, 88 per cent were severely handicapped
compared to 95 per cent in 1988.

The best estimates of the 1981 population aged 95+ are thus. provided by
using the 1988 disability prevalence rates for males and females (step 1 on page
* 49). When handicap and disability rates, derived using the 1981 population
estimated as described above, were plotted against age, it was apparent that
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males aged 90-94 were over-represented in the estimated population. The
population estimates for males and females for single years of age in the range:
85 to.94 were further adjusted to minimise the deviations of the logs of the six
prevalence curves (severe handicap, total handicap and total disability for-
males and females) from the fitted linear trends by age over the wider age range
of 75 years or more. The magmtudes of the resulting ad]ustments are shown
in Table A.38.

Table A.3: Adjustment of: populatmn estimates for persons: aged 85-94 years, 1981
. V Magmitude of ad]ustment (per cent)
Age o Males Females

85-89 ' o 22 +4.4
§0-94 - - -23.8 ~ -2.5

The resulting estimated total Australian population data for 1981 are shown
in Table A.4. The population estimates are expected to be accurate to within

one to two per cent for nearly all age-sex categories in the six States and
Australia. As the relative standard errors.of the age- Sex. spemﬁc disability
prevalence estimates range from around.5 per cent fér Australia and 10. per
cent in the larger States up to around 20 per cent for Tasmania (see Table C.1),
the estimates of the 1981 population are considered to be of sufficient accuracy
for the estimation of prevalence rates and health expectancies for Australiaand
the six States in 1981.

Table A.4: Estimated total population (disabled and non-disabled), Australia,

1981
Age group Males Females Persons
0-4 577,674 551,111 1,108,785
6.9 642,933 614,553 1,257,486
10-14 665,847 638,008 1,303,855
16-19 648,895 624,823 1,273,718
20-24 - 635,928 - 618,761 1,254,689
25-29 595,620 581,421 1,177,041
0-34 - . 601,264 584,292 : 1,185,556
15-39 494,067 475,170 969,237
40-44 427,723 407,138 834,861
46-49 378,537 359,481 738,018
#0-54 394,168 377,737 771,905
fi5-59 368,961 369,278 738,239
60-64 286,703 315,632 602,335
65-69 245,203 280,420 525,623
70-74 171,753 219,955 391,708
76-79 104,887 152,523 257,410
H0O-84 51,417 100,813 152,230
#5-89 20,745 54,148 74,893
00-94 4,471 17,826 22,297
0+ 492 3,620 4,112
Al ages -7,317,288: 7.346,710 14,663,998

A.4 Graduation of prevalence rates by single years of age
When preparing life tables based on mortality data, itis customary to graduate
the mortality rates to obtain a smooth curve giving the best possible estimate
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of the underlying mortality experience of the population by removing statistical
fluctuations. The prevalence of disability and handicap by single years of age
show considerable fluctuations due to sampling variations. Thus, the rates
used in the Australian health expectancy tables (Appendix D) have been
graduated by using five-year average prevalence rates centred on each year of
age.

The estimated prevalence rates for disability and severe handlcap by single
year of age are shown in Figures A.1 and A.2 together with the graduated rates.
The numbers of disabled and severely handicapped expected in each age group
have been calculated using the graduated rates and compared with the sample
survey estimates. The per cent differences between these estimates for 1988
are shown in Table A.5. This method of graduation provides as good a fit to the
data as more sophisticated methods involving weighted moving averages or
spline curve fitting. Health expectancies calculated using the graduated rates
generally are higher by 0.06 or less years from those calculated using the
ungraduated rates for nearly all ages (sée Table A.6).

Table A.5: Comparison of prevalence of disability in Australia in 1988 from
survey estimates and graduated rates

Per cent difference

Males Females

Age Severe All All Severe - Al ) All
group  handicap  handicap  disability handicap handicap " disability
0-9 -1.3 -2.0 -3.4 3.5 -1.9 -1.9
10-19 -0.6 -1.0 0.7 1.9 T0.7 0.8
20-29 1.0 1.2 0.4 —4.4 -3.2 2.9
30-39 0.3 0.2 0.3 4.0 2.1 1.4
40-49 -0.3 -0.3 -0.1 ~1.1 -0.6 -0.2
50-59 0.8 2.0 1.6 -1.7 0.1 -0.2
60-69 -0.9 -2.5 -2.3 -0.5 -1.1 -0.4
70-79 0.6 1.1 1.1 0.9 1.1 0.7
80-89 —4-.4# -1.1 -1.5 -2.2 -1.8 -1.7

1.8 -0.6 1.0 1.6 1.5

90+ 0.4 -1

Table A.6: Difference between health expectancies based on graduated and

ungraduated rates
Males . Females
Age- Severe All All Severe All All
(years] " handicap  handicap  disability handicap handicap disability &
0 0.03 0.04 0.05 0.04 0.06 0.03
.30 0.03 0.03 0.02 0.03 0.04 0.02 §
7.5 0.05 0.01 0.00 0.05 0.03 0.00 =

A.5 Life tables for Australia and States and Territories |
Life tables prepared by the Australian Bureau of Statistics for Australia and the

States and Territories in 1981 and 1988 were used in the calculatiori of health §
expectancies (see Appendix B). These life tables are based.on deaths reg1stered
in 1981 arid 1988. The Australian lifé" tables’ are pubhshed in DeathsAustralta f
(ABS Cat'No 3302.0).
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Flgure A LUngraduated and graduated prevalence rates of dlsabllltyvanda
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FigUre A 2: Ungraduated and graduated prevaience fates of dlsablﬁty”and

sevete handicap, 1988
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Appendix B—The Sullivan method for- "
calculatmg health eXpectanmes

B.1 The Sullivan method

Sullivan (1971) developed a life-table method for combining mortahty and
disability data into a single composﬁe index of disability—free life expectancy.
This method has’ been apphed by a number of investigators (Colvez and
Blanchet 1983; Katz et al 1983; Wilkins and Adams 1983; Bebbington 1988;
Crimmins et al 1989; McKinlay et al 1989). The method may be applied to a
wide range of data‘on thé& prevalence’ of long—term inorbidityto ‘produce

estimates of health expectancies.
The starting point for detérmining health: expectancy is the life table by sex,
and partieularly the followmg life table functlons

1= the number of -persbns survwmg to exact age x,

L = the total number of :y,ears lived in-the age interval (xl,xm)‘

“The years hved in the various. age intervals x.x,) = O 1,...,w}) are dlyided
into the years spent with disability and theyears without dlsabllity as follows
(Robine 1989):

(d,L)) = average years lived with disability in age interval (x )
- d,)I;l= avefage years lived without disability in age interya] x.x,,)

where

. d, = observed prevalence of disability in the age interval (x,x,, )
The average expectation of life free of disability at age x_ is the total years of

life lived free of disability from agex, onwards d1v1ded by the humber of persons
alive at age x:

DFLE, = X, (1-d)L /1, a=0,.,w (B.1)

The average expectation of life with disability is similarly calculated as

DLE, = X, dL/, a=0,.,w (B.2)
i=a
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Thus the complete-expectation of life at age x;, LE , has been- decomposed
into a disability—free and a dlsabled component

2 L/l = DFLE_+DLE, | " a=0,...w (B.3)
i=a
When this method is applied to a period life table, it provides estimates of
average years with and without disability on the assumption of stationary
populatlon dynamlcs, ie, constant age—spec1ﬁc death rates and dlsablhty
prevalence rates. It thus synthesises cross-sectional data on mortality and
dlsablhty intoa form Wthh is independent of the population age composition.

B.2 Comparison with.the multistate life table method
The multistate life table generalises the single state life table (which analyses
the transitionfrom a single ‘alive’ state to the ‘absorbing’ death state) toinclude
reversible transitions between two or more non-absorbing ‘alive’states (Manton
and Stallard 1988; Schoen 1988). To explicate the assumptions made by the
Sullivan method, we compare it with a two-state life table with.a non-disabled
state (denoted by subscript N) and a disabled state (denoted by subscript D).
The number of survivors in state k and age x:is denoted by 1, (see Figure B.1).
The transition probability g, of the single-state life table becomes a transition
matrixiq, g1Vmg the probabilities of transition between statesj and k in the age
interval fxl x.): In‘particular, denoting death by subscript M,

d,p = Probability of a person not disabled at exact age xi bemg d1sab1ed
atexactagex, .

qpy = Pprobability of a person dlsabled at exact age X, being ﬁ'ee of
disability at exact agex,,

duy = Probability of a person notdisabled at exact age x, dying within the
interval (x,x,,,)

Qo = probabﬁit‘y ‘of & person disabled at exact age X, dying within the

mterval [xl,x )

l+l

Figure B.1 :ﬁ'-“refhs’itfo’ns in the multistate life table

Age Non-disabled Disabled Dead

Xi lin

giDN giNnm
Xi41 i1, N li+1,D @

Y

Source: Australian Institute-of Health
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The life table riiettiodology limits conisideration of periods s‘pe‘:ft ﬁi‘éisé.%ﬂl
to a single transition between states N and D over.the age interval: (Xl*ﬁ“ lVTh
ABS definition of disability refers to states which have lasted or are expected :
to last at least six months, whereas life tables:do not norinally Considér age
intervals shorter than one year. In principle, it would be p0551b1e for an
individual to spend one half or more of an age interval in a disabled state but
to be free of dlsablhty at both ‘boundaries of the, mterval ot

If we-assume that persons who malke thé transition betv‘(een states N and D
spend on average one half of the interval (x XM) in each’ Vtate [thls could be

generalised to fractions f, if more detailed information were available), then
the years of life lived in states N and D are: :

Ly= (1-Qup/2- /2 1, + 9o 15/2

. (B4
[1 qlDN/ 2~ quM/ 2) lm + anD lm/ 2
and the surv1vors at age zg are
,N=t.,u! G~ Gond Y * G
o (B.5)
= (1= Gy = Gy I + qm L,
The dlsabﬂlty—-free 11fe expectancy for the entlre cohort at age X is.
DFLEa Z L /(laN+ laD) | R R | [136) :

L.a
Now, the average prevalence of disability in the interval (x,, xm) is given by
d = L /(Ly+L,) o (B.7)

so that equation (B.6) becomes

DFLE, = 2. . (1-d)ILy+Ly)/0+1)

i=a

w

- Z (L -d)L /L (B.8)

i=a

which s the Sulhvan formula (B.1). The Su]hvan formula is potentially more
accurate than the multistate life table’ formula (B.86), as the use of disability
prevalence (B.7) for the age interval (x,x,, ) includes the effects of all periods of.
disability experienced, unlike the use- of transmon probabilities between the
end-points of ‘age intervals. On the other hand, the multistate life table
contains far more information about the hlstory of the cohort and can be used
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to calculate other quantities such as the expectation of disability—free life for
those not disabled at age x_

DFLE = ) (LIl =0)/1, (B.9)
i=a . . .
where (L 11 ,=0) is the years of life lived free of disability in age interval (x,x,,,)
calculated for the cohort initially not disabled at age x, ie, by setting 1 =0 in
the life table. Similarly, the expectation of dlsabihty—free life for those dlsabled
at age x_ is given by

w

DFLE = 2, (L,ll=0)/1 (B.10)

i=a

Multistate life table methods have been used by.Rogers et al (1989) to
calculate active life expectancy for the United States in 1984. Active life
expectancy corresponds approximately to life expectancy free of severe handi-
cap as defined in this report. The active life expectaricies shown in Table B.1
were calculated using data from the 1986 Longitudinal Survey of Ageing which
reinterviewed 5,150 people who had previously been interviewed in 1984 and
who were aged 70 or over at that time. The transition probabllmes were thus
calculated for a two-year interval at each age.

Table B.1: E’xii'éctiation of remaining life for individuals aged 70 and over: two
functional statuses, United States, 1984

X, : LE, DFLE,, DLE,, LE, DFLE, DLE,
Males % % % %
70 11.3 9.3 (82) 2.0 (18) 9.9 5.9 (60) 4.0 (40)
72 10.2 8280 - 2.2(20 . 9.l 5.3.58) . 3.8 (42
74 9.2 7.2 (78) 2.0 (22) 8.1 4.3 (53) 3.8 (47)
76 8.3 6.3 (76) 2.0 (24) 7.2 3.1 (449 4.0 (56)
78 7.4 5.5 (73) 2.0 (27) 6.5 -~ 2,6 (40) 3.9 (60)
80 6.7 4 48(71) 1.9 (29) 5.9 2.0 (35) 3.8 (65)
82 6.0 4.2 (69) 1.9 (31)- . 54 ..  17@) . 8.7 (69)
84 5.5 3.6 (66) 1.9 (34) 5.0 1.5 (30) 3.5 (70)
86 5.0 3.1 (62) 1.9 (38) 4.5 1.1 24) 3.4 (76)
88 45 2.7 (59) 1.9 41) 42 .. 08(20) 3.4.(80)
90 42 2.2 (53) 2.0 (47) 4.0 ° 0.6 (16)" 3.4'(84)
92 3.9 1.5 (38) 2.4 (62) 3.8 0.6 (14) 3.3 (86)
Females

70 15.4 10.9 (71) 4.5 (29) 14.5 6.8 (47 7.7 (53)
72 - 14.0 9.6 (68) 4.4 (32) 13.0 - 5.6 (43) 7.4 (57)
74 12.6 8.4 (66) 4.2 (34) 11.6 4.0 (35) 7.5 (65)
76 114 7.4 (64) 4.1 (36) 10.3 2.8 (28) 7.4 (72)
78 ‘10.3 6.3 (62) : 3.9 (38) 9.3 - 2,527 6.7 (73)
80 9.2 5.5 (59) 3.7(41) . . 83 . 2.2(26)., = 6174
82 8.3 - 4.8(58) 3.5 (42) 7.5 1.825) | 5.6 (75)
84 - 7.5 4.2 (56) 3.3 (44) 6.7 1624 °  5.1(76)
86 - 6.8 3.7 (54) 3.1 (46) .81 1.4 (23) 14777
88 6.2 . 3.4(55) 2.8 (45) © 5.5 1.1 (20) 4.4 (80)
90 5.9 -3.4 (58 25642 . 51 . 1L1@) . 4.0.(79)
92 5.7 3.4 (61) 2239 = 4.9 1.1 (22) 3.8 (78)

Source:  Rogers et al (1989)
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.jFlgure B.2: Transitioh probabilities for United States populatlon aged 75
: years and over 1984—1 986 : o
-« B Do ey
-".104' o
801\ | . Irdependent N ST Dependent - -} 581
195 ‘
ﬂDead:
Soorce: Rogers et al 1980

Rogers et al (1990) have recently publlshed a paper argumg that theSulhvan
leads to the conclusion that active-life expectancy i dechnmg ina popula‘uon
whose transition probabilities between the independent and dependent states
are held constant. They give an example using the transition probabilities
shown in Figure B.2. Applying these probabilities to the 1984 two-status
population, and adding the new entrants (ie, the population aged 70-72) into
the elderly population during the 1984-1986 interval, Rogers et al obtain the
1986 population distribution:

Dependent population
{0.531)*1,452,109 + (0.104)*11,629,247 +302,179 = 2,280,388

Independent population _
(0.194)*1,452,109 + (0.801)*11,629,247 +2,982,821=12,574,861

Thus, the prevalence of dependency has increased from 11.1 per centin 1984
to 15.35 per cent in 1986. They then project the population forward to 1988,
assuming that all transition probabilities remain constant:

Dependent population
(0.531)*2,280,388 + (0.104)*12, 574 861 +306,540.= 2 822 859 .

Independent population’
(0.194)*2,280,388 +(0.801)*12,574,861 +3,099,460=13,609,276

The prevalence of dependency increases once again (from-15.35 per-cent to
17:18 per cent); even though the transition probabilities did not change over
time. More detailed analyses, which take age composition of the population
into account, lead to similar results.

Rogers and-co-authors argued that the prevalence index is blased in the
direction of increased dependency: whenever the independent population is
very much larger than the corresponding dépendent population, due to the
much larger weight given to the transitionto dependency. They concluded that
the Sullivan method introduces a pessimistic bias over time in most observed
ageing populations in comparison to the multistate life table method.
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Their conclusionis incorrect: the discrepancy between estimates made using
the two methods do not result from bias in the prevalence index, but from the
use of prevalence estimates from a non-stationary population, that is, a
population in which the prevalence of dependency has not reached the
equilibrium value associated with the current transition rates.

In the example above, if the projections are carried forward sufficiently far,
assuming for simplicity a constant 3.41 million new entrants in each two year
period, the prevalence of dependency stabilises at around 21.9 per cent by the
year 2010 (Figure B.3). In other words, the observed transition probabilities
(Figure B.2) are consistent with a higher equilibrium prevalence than that
actually observed in the US population in 1986. If the probability of transition
to dependencyisincreasing, or hasrecently increased, then it takes someyears
(around 20 in the example given) for the prevalence of dependency to increase
to its equilibrium value. This happens because the overall prevalence of
dependency in a non-stationary population reflects past probabilities of
becoming dependent.

' Figure B.3: Projected population prevalence of dependency In United
States population aged 70 years or more
Per cent .
25—
20_.
15
1
10-
54
?
o : — — _
1980 1990 2000 : 2010 2020
Year T
Source: Australian Institute of Health

Contrary to the argument of Rogers et al (1990), that the Sullivani method
introduces pessimistic bias over time into the evolution: of active life expect-
ancy, the example above illustrates that it produces over-estimates. of active
. life expectancy for some time after transition rates to: dependency have
increased, ie, an optimistic bias. Clearly, the multistate life table method is the
most realistic demographic model for estimating health expectancies, but its
use requires data on transition probabilities which can only be obtained:from ;
longitudinal surveys of the population. The Sullivan method requires only the £
availability of cross-sectional prevalence data; birt produces estimates which' .
may underestimate temporal trends in the: population :
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B.3 Survival curves . ' s

The funétion 1 _ Bives the numbers of | persons surviving at exact age x, who
are curréntly not dxsabled Some of thége persons will have experienced period§
of "disability at earlier ages. The probabﬂity of survival currently free of
disability at agex, is '

Py = L/l + 1)

~ (-, +d )/2)1 /1, ’ (B 11)

a~1
where the proportmn of sinvivors free of dlsablhty at exact age X, has been
approximated using the average prevalence of disability in the age interval
(x, ,.X,,,). This approximation involves ignoring terms of order (9,,—9,.,,J)and
qajkx qa " and higher. Equations similar in form to (B.11) have been used toderive
the survival curves given in Appendix D.

Disability~free survival curves are sometimes described in terms of survival
free of disability up until a given age (Myers 1984). This survival probabllity is
given by .
a=1

py= Il (1-q,-q,) (B.12)

i=0

There are clearly various other survival functions which can be derived from
the multistate life table. However, the survival curve given by equation (B.11)
is the one whose integral gives the years oflife spent free of disability and hence
which is most useful for graphically presenting data on disability-free life
expectancies. Survival curves may be calculated from cross-sectional preva-
lence data using equation (B.11) so long as we are careful not to confuse them
with survival curves of the type (B.12) or to conceptualise the disability
experience of the population in terms of a disability—free period followed by a
period of disability followed by death.

B.4 Use of the Sullivan method in an abridged life table

Complete health expectancy tables by single years of age 0,...,99 have been
calculated for males and females for Australia (Appendix D). For the States and
Territories, abridged health expectancy tables have been calculated (see
Appendix E).

Values for the life table functions 1, L, were derived from life tables supplied
by ABS. For the abridged health expectancy tables shown in Appendix E,
values of L, for the age intervals were calculated by summing values of L, for
single years of age x from the unabridged life tables.

The application of average prevalence rates for a five or ten year age interval
to the total years of life lived in that age interval results in a biased estimate
at the oldest ages as-disability prevalence rates are rapidly increasing with age
whereas years of life lived are decreasing. The magnitude of this bias has been
estimated by comparing the health expectancies for the complete Australian
life tables (Tables D.1 to D.4) with those from the abridged life tables (Tables
E.13,E.14, E.31, E.32).
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Table B.2 shows the size of this difference for 1988. The differences for 1981
are similar. These biases would also apply to health expectancies derived from
the abridged tables for the States and Territories. Any differences between the
Austrahan and State or Territory biases would be of second order and hence
neghglble If desired the health expectancies given in Appendix E could be
corrected for the abridgement bias by adding the correction factors shown in
Table B.2. However, the corrections are generally small compared to the
standard errors and can safely be ignored in most cases.

Table B.2: Correction factors (years) for bias introduced .into health expect-
ancy estimates by life table abndgement, 1988

Males : Females
Age SHFLE HFLE DFLE . SHFLE  HFLE  DFLE
0 - -0.05 -0.04 Do -0.06  -0.04
20 -0.04 -0.06 -0.04 : -0.03 -0.07  -0.04
40 ‘ -0.05 -0.05 -0.04 -0.03  -0.06  -0.04
60 - : £ -0.06 -0.06 - -0.05 -~0.03 -0.05  -0.03
80 -0.10 -0.06 -0.05 -0.01 -0.02  -0.02
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Appendix C—Standard errors of health
expectancies e

Health expectancies presented in this report aré éstimates of corresponding
unknown true values: Statistical inference regarding these unknown values
may be made on the basis of the estimates if we have estimates of their standard
errors. Health expectancies are calculated using life table functions derived
from observed population mortality rates subject to statistical fluctuation and
disability and handicap prevalence estimates subject to sampling variability.
This Appendix derives formulae for estimating’ standatd errors of health
expectancies.

Chiang (1978) showed that the observed expectation of life LE_is a linear
function of p,;; the observed probability that a person of age x, will survive to
age x,. This probability is computed from

Py = PaPauy - Pj -1 SR J-—;a+ 1,....w . {(C.1)":
where -
p = 11+1/1 ) f' L (C.2)

is the: probablhty that a person of agex, wﬂl survive to age X,

Now, the estimated probabilitiés p, for two non- overlapping age intervals are
based on the mortality experience of two distinct groups of people, and
therefore are not-correlated. Thus, the variance of the expectation of life may
be computed from the formula

w a 2
SILE)= X op LE, S%*p) ‘ S (C.3)
i

i=a

Chiang (1978) showed that LE, can be written in the form

LE, = fn + Z cp, (C.4)
j=a+l
where
¢ = (1-f)n +an

fJ = fraction of age interval (x‘| j+l) lived by those individuals who die

in the interval
n, = Xx,-X (thelength of the age interval) : -
and that
op, LE, = p,lQ-f)n +LE ] i=a,.,w-1  (C.B)
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3p, LE, = 0.

The variance of the survival probability pl is derived from its bmormal
distribution, and the best unbiased estimate is given by :

S*p) = SAq) = q(1- q)/D, (C.6)
where:
q, = 1-p,= probability of dying .during the interval (x,x,,)

D, = number of deaths in the interval (x,x,,) for the actual population
used to derived mortality rates (hot the life table population)
The expectation of disabled life at age x, is a function of the survival
probabilities p, and the disability prevalence rates d. The rates d, are not
correlated for the same reasons the p, are not correlated. If it is assumed that
the p, and d, are not correlated, then the variance of the disability expectancy
may be computed from the formula:

w

SADLE)= X

i=a

d 2
). S*p) + \ ddDLE_ ] S?3d) 7.
R i s

In an analogous fashion to equation (C.4), DLE_,may be written in the form

DLE, = fnd, + Z cp, : (C.:8
i= i+1 '
where
¢ = (-f Jn d , +fnd €9
Thus
a_ e
Jp, DLE = Z ¢, dp,, (C.10)
j= ta+l ap‘

In an analggous manner to Chiang’s derivation of equation (C 5), thisréduces

to
9
op,DLE = p, (1 -f)nd +DLE,_ ] . . (C.11)

' -

aFrom equation (B 2)
Jd DLE= L/L " (C.12)
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Thus. the variance of DLE, is given by: o ST N I

P . w1 . :
S*DLE) = X 12(1 - f)nd, + DLE, , *S%(p) /12
i=a

€

+ ¥ L?S*d) /12 (C,13)

“The val'ial_jce of the disability-free life expectancy is s-'im_jlarly-given by:

S*DFLE) = X 12((1 - f)n(l - d)+DFLE,  PS*(p) /L2

1=a

+ 3 LISH1-d) /12 | (C.14)

The. vanances of the observed disability rates d, were. caleulated using the
following formula (see Appendix 3 of Handicapped Persons Australia ABS Cat
No 4343.0)

$*d?) = (df [RSERJ? - [RSE(y)]z) | (C.15)

where d=x/y and RSE(x) is the relative standard error of the estimated number
of d1sab1ed persons (x) and RSE(y) is the relative standard error of the total
number of persons. (y). The variance of the non-disabled rate was similarly
calculated from the standard errors of the estimated numbers.of non-disabled
persons (y - x) and total persons {y). The ABS publications (Cat No 4343.0 and
4118.0) provide tables.-of standard errors for survey estimates from which
standard errors can be obtained by interpolation.

Relative standard errors for disability and handicap prevalence rates by five
year age group range from around 5 per cent for Australia to over 20 per cent
for Tasmania and the two Territories (see Table C.1). Relative standard errors
for the life table functions p, typically range from less than 0.01 per cent at
younger ages up to 0.1 per cent at older ages for Australia and from less than
0.1 per cent at younger ages up to a few per cent at older ages for the smaller
States and Territories. Thus the first term in equation (C.14) is typically two
orders of magnitude less than the second term. Any correlation between p,and
d, would reduce the variance of DFLE_ in proportion to the covariance of p,and
d This would at most result in a very small reduction in the overall variance
and equations of the form (C.13) and (C.14) have thus been used to provide
estimates of the standard errors of health expectancies.
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Table C.1: Average relative standard deviation (per cent) of prevalence rate
estimates for 19 age groups, by sex and State or Territory, 1988

NSW Vic Qld SA WA Tas NT ACT Aust
Disability ' "
Males 9.8 11.4 12.5 14.7 12.9 19.7 49.4 36.5 5.3
Females 11.1 12.1 14.1 14.7 14.9 18.8 47.6 32.5 5.8
Handicap
Males 114 13.0 14.7 16.2 15.1 22.1 - 51.7 41.3 6.1
Females 12.6 13.6 15.7 16.2 16.6 20.8 51.2 38.6 6.4

Severe handicap
Males 25.4 26.6 31.3 36.5 42,5 51.1 65.6 62.3 133

Females 20.7 245 28.8  35.1 33.7 ..368 572 .386 114

S?%(d) is calculated using equation (C.15) and S*p) using equation (C.6). D,
is apprommated by q,P, where P, is the relevant estimated resident populatlon
for the age interval (x,,x, ). For complete health expectancy tables baséd on
single years of age, { is calculated from 1, and L, using

i; = (Li_ 1i+l)/ﬂi B li +1) (C.16)

For i >1, this reduces to £=0.5. For the abridged life tables, f, is calculated
using formulae given in Chapter 5 of Chiang (1978).

The statistical significance of differences between health expectancies x and
y have beéii’ calculated assuming that X - y 1s normally distributed with
variarice e :

S x - y) = S*(x) +Sz(y) . (C 17)

Tl'us formula holds when x and y are uncorrelated for example, when they
are the health’ expectéhcies ‘for tweo' disjoint populatxons 'stich as New South
Wales and:Victoriai'in fhe case of differences betweeri State, Territory and
national health’ expe(#tafnmes (Tables 9 to:13); this variaricé will be an over-
estimate since the Sttite arrd’l‘erﬂtéry poptilétion is a subset of the Australian
population, so that thétwo etirnates aré torrelated with non-zero covariance.
Thus the statistical: s1gniﬁcance of diffeféncés caleulated 1ising variance (C 17)
is conservative, giving an upper ‘Boutid:for the probability that the’ differénce
differs significaritly from'zero. “Sueh’ c0n§ideratxons apply also to the dlﬁ"er-
énces between 1981 and 1988 héalth expec‘tanmes (Tables 13 and 14)
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Appendix D—Unabridged health * 7~
eXPectancy tables for. Australla

o

This Appendix contains complete héalth expectancji tab'les'by single years of
age for Australian males and females in 1981 and 1988 (Tables D.1-D. 4).'The
data and methods used are documented in Appendlces Aand B. Prevalence
rates shown in these tables have been graduated as described in Sectmn A4,

The health expectancy tables give the fc]l_dwing fu‘nctio_ns:’

.S, Prevalence of severe handicap at age x years

A hx. Prevalence of all handicap. at- age X years
d;; - Prevalence’of d1sab1hty at age xyears |
L The nuinber of persons surviving to exact age x
L Years of life lived in the age interval (x,x+1) o
LE Total life expectancy (at age x)

SHFLE 'Severe handlcap-free life expectancy (at age X)
HFLE ~Handicap-free life expe_ctancy (atagex)

DFLE  Disability-free life expectancy (at age x)

SHLE Sevére-handicap expectancy (at age x)

HLE A Handicap expectancy (at age x)

DLE _aDisabﬂi-ty expectancy (at age X)’

Standard errors have not been computed for the unabridged life tables as the
underlylng mortality rates and disability prevalence rates have been graduated
and are no longer statistically independent. The abridged life tables provide
estimates of standard errors for the Australian health expectancies (see Tables

E.33 and E.34).
Tables'D.5 and D.6 tabulate numbers of persons surviving free of severe
handlcap, all handlcap and all disability at exact age x,- calculated as

L(1-(s_,+s)/ 2)
10 - (h,, +h)/2)
Ix(l - ‘[d?;_l + dX)/ 2)

respectively.
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Table D.1:

Male health expectancxes. Austraha. 1981

Health expectancy (years)
HFLE DFLE SHLE HLE

Prevalence rates(a) Life table
s h d l L

LE SHFLE DLE

x

=OONOOMEWNO

0.0000
0.0000
0.0000

. 0.0000

0.0291

0.0274'

0.0251
0.0229
0.0192
0.0180

0.0165
0.0150
0.0140

-0.0135

0.0123
0.0108

0.0107.

0.0098
0.0088
0.0083

0.0078
0.0078
0.0072
0.0082

0.0111

0.0123
0.0129
0.0148
0.0167
0.0148

0.0160
0.0166

-0.0174

0.0174
0.0180

--0.0174° 0
. 0.0172
__00185'
'0.0177

0.0195

1 0.0198
2 0.0248

0.0239
0.0264
0.0279
0.0285
0.0279
0.0308
0.0301
0.0322

~0.0497.

0.0118" 0.0314 100000 197843

0.0343 0.0365
0.0368 '0.0409
0.0496 0.0603
0.0526 0.0694
0.0547 0.0780
0.0486 0.0790
0.0508 0.0804

'0.0496 0.0775

0.0498 0.0764

0.0494 0.0744.

0.0468 0.0685
0.0415 0.0631
0.0370 0.0593
0.0327 0.0584
0.0265 0.0557
0.0246 0.0566
0.0254" 0.0589
0.0257 0.0611
0.0255 0.0603

0.0589
0.0590
0.0621
0.0629
0.0675
0.0712
0.0792
0.0815
0.0863
0.0859

0.0245
0.0254
0.0251
0.0258
0.0285
0.0318
0.0339
0.0366
0.0387
0.0388

0.0881
0.0857
0.0892
0.0949

0.0387
0.0394
0.0417
0.0465
0.0469 0.0
.0510 .0.1048
0.0514 0.1114
0.0495 "0.1128
0.0538 0.1127

0.0554..
0.0659°
0.0684
0.0738
0.0805
0.0811
0.0855
0.0931
0.0989
0.1064

0.1159
0.1262
0.1291
0.1323
0.1421
0.1401
0.1479
0.1577
0.1689
0.1823

0.0983"

0.1065 .,
.95309 .
95141
-94957

98801 98771
98740 98710
98679 98655
98631 98608
98584 98566

98547 98530

98512 98497
98481 98470
98459 98450

98440
98418
98391
98354
98301 98265
98229 98182
98134 98075
98016 97948
97880 97805
97730

98429
98405
98373
98328

97493
97335

97572
97413
97257,
97107
96964
96828
96699
96575
96455
96337

97036
96896 -
96764
96637
96515
96396
96279

96164
96047

96221
96106
95988
95867
95741
95607
95463 -

95804
95674

95386 .
95225
95049’
‘94856

94755
94532
94284
94009
93702
93361
92981
92558
92087
91565

94147
93856
193532
93171
92770
92323
91826
91276

97651

97182

95928 -

- 95535’

94644 _
94408

71.38
70.24
69.28
68.33
67.36
66.39
'65.42
64.44
63.46
62.47

61.49
60.50
59.52
58.54
57.57
56.61
55.67
54.73
53.81

52.89

51.97
51.06

50.14

49.22
.48.29
47.36
46.42
45.48
44.53
43.59

42.64

41.69

- 40.74
39.79.
38.84
37.90

36.95
36.01
35.07

34.14.

33.21

32.29°

31.37
30.46
29.56
28.67
27.78
26.91
26.04
25.19

68.49°

67.32
66.36
65.40
64.43
63.49
62.54
61.59
60.63
59.66

58.69°

57.72
56.75
55.79

54.83.;

53.88

52.94.

52.02

51.10 .
50.19

-49.27 -

48.36

47.45.

46.53

45.60--

44,68
43.75
42.82
41.88

40.95."
40.02

39.08

38.14-.

37.21
36.27
35.34

34.41

33.48
32.56

-31.64

30.73

29.82
:28.92

28.03

27.14

26.27
25.40
24.54
23.70
22.86

63.55
62.34
61.42
60.49
59.57
58.65
57.73
56.80
55.86
54.93

"53.99

53.05
52.11
51.17
50,24
49.30

48.38-

47.46
46.55

"45.65

44.75
43.84
42.94
42.03
41.12
40.20
39.29
38.37
37.45
36.54

35.62
34.70

33.78-

32.87
31.95

- 31.05"

30.14
29.24
28.34
27.45

26.56 .

25.67
24.81
23.95
23.10
22.26
21.43
20.61
19.81
19.02

59.17
57.95
57.02
56.10
55.18

'54.28

53.38
52.48
51.57
50.66

49.75
48.83

'47.91

47.00
46.08
45.17
44,27

43.38
.42.50

41.62

40.75
39.88

39.00

38.12
37.24
36.36

35.48
“34.60

33.72
32.85

31.98
31.10

30.22
29.35
28.48

27.62

26,77
25.92

'25.07
-24.23

23.40
22.57
21.75
20.94
20.14
19.36
18.57
17.81
17.05
16.32

2.89
2.93
2.93
2.93
2.93
2.90
2.88
2.85
2.83
2.81

2.80
2.78
2,76
2.75
2.74
2.73
2.72
2.71
2.71
2.70

2.70
2.70
2.69
2.69
2.69
2.68
2,67
2.66
2.65
2.63

2.62
2.61
2.60
2.58
2.57
2.55

+2.54;

2.53
2.51
2.50

2.49.

2.47

+2:45

2.44
2.42
2.40
2.38
2.36
2.35
2.33

7.83
7.90
7.87
7.84
7.79
7.74
7.69
7.64
7.60
7.55

7.50
7.45
7.41
7.37
7.33
7.31
7.29
7.27
7.26
7.24

7.23
7.22
7.20
7.19
7.17
7.15

7.13.
7.11°

7.08
7.05

7.02
6.99
6.96
6.92
6.89

6.85'
6.81

6.77
‘6.73

6.69,

6.62
6.57
6.52
6.46
6.41
6.35
6.30
6.23
6.17

12.21
12.29
12.26
12.23
12.18
12.11

12.04

11.96

11.89

11.81

11.74
11.67
11.60
11.54
11.49
11.44
11.40
11.35
11.31
11.27

11.22
11.18

11.14

11.10
11.05
11.00
10.94
10.88

10.81

10.74

-10.66
'10.59

10.51
10.44
10.36
10.27

10.18

10.09
10.00
9.91

9.81
9.72
9.62
9.52
9.42
9.31 -
9.21
9.10
8.99
8.87
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Table D.1: Male health expectancies; Australia, 1981 (continued) : ¢

Prevalence rates{a)  Life table Health expectancy (years)
X s - h d 1 T LE SHFLE HFLE DFLE SHLE HLE DLE

51 0.0369 0.1161 0.2006 90987 90668 24.35 '22.03 18.24 15.60 2.31 6.10 8.76
52 0.0381' 0.1240. 0.2111 90348 89996 23.51 21.22 17.48 14.91 2.29 6.03 8.61
53 0.0413 0.1366 0.2246 89643 89255 22.69: 20.42 16.74 14.23°.2.27 595 8.468
54 0.0469 0.1536 0.2461 88867 88442 21.89 19.64 16.02 13.58 2.25 5.87 8.31
55 0.0509 0.1718 0.2683 88017 87554~ 21.10- 18.87 15.32 12.95 2.22 577 8.14
56 0.0511 0.1912 0.2852 87090 :86587 20.31 18.12 14.66 12.35 2.20 5.66 7.96
57 0.0544 0.2091 0.3049 86083 85538 19.55 17.38  14.01 11.78 2.17 5.53 7.77
58 0.0556 *0.2254 0.3228 84993 84405 18.79 16.65 13.40 11.23 2.14 539 7.56
59 0.0572 .0.2308 0.3270 83817 83183 '18.05 15.93 12.80 10.71 2.12 524 7.34
60 0.0631 0.2430 0.3393 82549 81867 17.32 15.22 12.23 10.19 2.09 5.09 7.12

61 0.0655 0.2554 0.3500° 81184 80451 16.60 14.54 11.67 9.70 2.06 4.93 6.90
62 0.0663 0.2634 '0.3607 79717 78929 15.90 13.86 11.13 9.22 2.04 4.76 6.68
63 0.0706 - 0.2536 0.3692 78140 77293 15.21 13.20 10.61 8.76 2.01 4.59 6.45
64 0.0742 0.2484 0.3675 76445 75535 14.53 12.55 10.09 8.32 1.98 4.44 6.22
65 0.0665 0.2388 0.3624 74624 73646 13.87 11.92 9,58 7.88 1.96 430 6.00
66 0.0753 0.2346 0.3642 72667 71618 1323 11.29 9.07 745 1.94 4.17 5.79
67 0.0765 0.2195 0.3479 70568 69444 12.61 10.69 8.56 7.02 1.92 4.06 5.59
68 0.0776 0.2250 0.3392 68320 67120 12.01 10.10 8.05 6.59 191 3.97 5.42
69 0.0842 0.2375 0.3498 65920 64645 11.43 " 9.53 7.55 6.16 1.90 3.88 .5.27
70 0.0902 0.2438 0.3574 63369 62021 10.87 898 7.08 574 1.89 3.80 5.13

71 0.0898 0.2495 '0.3649 60672 -59257° 10.33 '8.45 6.62 534 1.88 3.71 4.99
72 0.0977 0.2765 0.4087 57842 56365 9.81 7.93 6.17 4.95 1.88 3.64 4.86
73 0.1095 0.2908 0.4260 54888 53359 ©8.31 743 b5.76 4.61 1.88 3.55 4.70
74 0.1092 0.3030 0.4441 51829 50256 - .8.84 695 5.37 4.29 1.88 3.46- 4.54
75 0.1214 0.3048 0.4501 48682 :47076 8.37 :6.48 5.00 3.99 1.89 3.37 4.38
76 0.1376 0.3206 0.4696 45469 - 43840 7.93 6.03 -4.63 3.71 1.90 3.30 4.22
77 0.1600 0.3273 0.4605 42210 40569 7.50 5.60 4.29 3.44 190 3.22 4.06
78 0.1682 0.3460 0.4765 38927 37287 7.09 520 3.95 3.17 1.89 3.15 3.92
79 0.1846 0.3638 0.4958 35646 34018 6.70 4.81 3.62 292 1.89 3.08 3.79
80 0.2014 0.3829 0.5110 32390 30787 6.33-- 444 3.32 2.68 1.89 3.00 3.65

81 0.2175° 0.3945 0.5106 29184 27620 5.96 4.08 3.03 2.46 1.88 2.93 3.51
82 0.2254 0.4142 0.5251 26055 24546 5.62 3.74 2.76 2.23 1.88 2:86 3.39
83 0.2484 0.4313 0.5363 23037 21599 .5.29 3.41 - 2.49 2.02 1.89 2.80 3.27
84 0.2845 0.4475 ‘0.5402 20160 18804 4.98 3.09 2.24 1.81 1.89 2.74 3.16
85 0.3063 0.4813 0.5524 17447 16182 4.67 2:80 199 1.60 1.88 2.68 3.07
86 0.3291 0.4998 0.5767 14917 13736 -4.38 2.52 1.77 1.38 1.86 2.61 ' 3.00
87 0.3493 0.4754 0.5688 12554 11468 4.11 2.26 156 1.18 1.85 2,55 2.93
88 0.3685 0.5074 0.6177 10382 9401 3.87 201 130 095 1.85 2.56 291
89 0.3738 0.5560 0.6970° 8420 7551 3.65 '1.77 1.05 0.75 1.87 2.60 2.90
90 0.4288 0.6051 0.7353 6682 5929 3.47 1.53 " 0.83 0.60 1.94 2.64 2.87

91 0.4424 -0.6857 0.7934 5175 4560 3.33 1.32 0.61 047 201 2.72 2.87
92 0.4804 0.7576 0.8046 3944 3453 3.22 1.09 0.44 0.37 2.13 2.77 2.84
93 0.5195 0.7993 0.8429 2961 2577 3.12 0.84 031 027 2.28 2.81 285
94 0.6219 0.8580 0.8580 2192 1898 '3.04 0.57 0.18 0.18 2.47 2.86 2.86
95 0.7097 0.9342 0.9342 1604 1383 297 0.34 0.08 0.08 2.63 2.89 2.89
96 0.8632 -0.9657 0.9657 1162 998 291 0.12 0.03 0.03 2.79 2.88 2.88
97 1.0000 1.0000 1.0000 834 715 2.85 "0.00 0.00 0.00 2.85 2.85 2.85
98 1.0000 1.0000 1.0000 595 508 '2.80 0.00 000 0.00 2.80 2.80 2.80
99 1.0000 1.0000 1.0000- 421 1158 2.75 0.00 0.00 0.00 2.75 2,75 2.75

(a) Graduated prevalence rates (see Appendix A, Section A.4).
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Table D.2: Female health expectancies, Australia, 1981

Prevalence rates(a)  Life table

Health expectancy (years)

s h

d

l

L

LE SHFLE

HFLE

DFLE SHLE HLE

DLE

0.0000 0.0136
0.0000 0.0266
0.0000 0.0263"
0.0000 0.0334
0.0101 0.0350
0.0156 0.0344
0.0134 0.0292
0.0147 0.0314
0.0121 0.0281
0 0.0111 0.0260

WO | ®

=OONOWm

11 0.0114 0.0270
12 0.0113 0.0260
13 0.0104 0.0256
14 0.0100 0.0255
15 0.0102 0.0271
16 0.0086 0.0242:
17 0.0088 0.0228:
18 0.0085 0.0241
19 0.0091 0.0254
20 0.0098 0.0277

21 0.0120 0.0299
22 0.0129 0.0321
23 0.0133 . 0.0321
24 0.0136 0.0323
. 25 0.0129 .0.0308
26 0.0112 0.0309
27 0.0099 0.0328
28 0.0103 0.0331
29 0.0111 0.0351
30 0.0117* 0.0371

31 0.0129 0.0396
32 0.0152 0.0433
33 0.0155 0.0442
34 0.0160 0.0454
35 0.0169 0.0495-
36.0.0161 0.0491
37 0.0173 0.0513
38 0.0194: 0.0532:
39 0.0197 0.0555
40 0.0227- 0:0560 -

41 0.0280° 0.0625
42 0.0298 0.0665
43 0.0284 '0.0706 .
44 0.0301 0.0768
45 0.0292 0.0794
46 0.0285 0.0937
47 0.0284 0.0924 -
48 0.0334 0.0972
49 0.0359 0.0986
50~ 0.0397 0:1048

0.0245 100000 198310

0.0278
0.0293
0.0420
0.0492
0.0538
0.0524
0.0553
0.0493
0.0450

0.0462
0.0444
0.0440
0.0466
0.0511

0.0487:

0.0507

0.0518:

0.0541
0.0571

0.0592.

0.0640
0.0642
0.0651
0.0643
0.0662
0.0659
0.0681
0.0734
0.0774

0.0836

0.0887

.0.0918
0.0903
0.0944

0.0931

0.0930°

0.0962
0.1014
0.0994

0.1033
0.1100
0.1189
0.1271

"0.1330

0.1502
0.1499
0.1494
0.1476
0.1536

99042
98997
98964
98938
98910
98893

98879:

98863
98845

98833

98816
98797
98774
98746
98714
98676
98633
98587

98539-

98489
98440
98391
98344
98297
98250
98202
98154
98105
98055

98002
97948
97891

97831"
‘97767-

97698
97622

97540
'97449"

97349

97237
97111

96970

96810
96630
96428
96204
95958
95691
95403

99020
98981
98951
98924
98902

198886

98871
98854
98839

98825
98807
98786
98760
98730
98695
98655
98610
98563
98514

98465
98416
98368
98321

98274
'98226

98178
98130
98080
98029

97975
97920 :
97861

‘97799
: 97733

97660
97581
97495
97399
97293

97174
97041
96890
96720
96529
96316
96081 -
95825
95547
95248",

78.42
77.18
76.22
75.24
74.26
73.28
72.29
71.30.
70.32
69.33

68.34
67.35
66.36
65.38
64.40
63.42
62.44
61.47
60.50
59.52

58.55
57.58
56.61

55.64
54.67
53.69
52.72
51.74
50.77
49.79

48.82
47.85

. 46.87"
45.90.-

44.93-
43.96
43.00
42.03
41.07
40.11-

39.16
38.21
37.26
36.33
35.39
34.47
33.54

- 32.63

31.72
30.81

73.25
71.95
70.98
70.01
69.03
68.06
67.08
66.11
65.13
64.16

63.17
62.20
61.22
60.24
59.27
58.30
57.33

'56.36-

55.40
54.44

53.47
52.51
51.55
50.59
49.62
48.66
47.70
46.73
45.76
44.80-

43.83-
42.87
41.91
40.95
39.99¢
39.04
38.08
37.13-

'36.19

35.24

34.30
33.38

-32.45"
‘31.54

30.62
29.72
28.81
27.91
27.02

. .26. 14

68.59
67.29
66.34
65.39
64.44
63.49
62.54
61.58
60.62
59.66

58.69

‘67.73:

56.76

55.80-
54.84 .

53.89
52.93
51.98
51.03
50.08

49.13
48.18
47.24
46.30
45.35
44.40

43.45

42.51
41.56
40.62

39.68
38.74
37.80
36.87
35.94
35.01
34.09
33.17
32.25
31.34

30.43
29.53
28.64
27.76
26.89
26.02
25.18
24.33
23.50
22.66

65.03
63.70
62.76
61.81
60.87
59.93
59.00

58.06

57.12
'56.18

55.23
54.29
53.34
52.40
51.46
50.53
49.60
48.67
47.74
46.82

45.90
44.98
44.07

43.15-

42.24
41.32
40.41
39.50
38.58
37.68

-36.77
35.88
- 34.99
34.10
33.21
32.33
31.45
-30.57
29.69
28.82

27.95
27.09
126.24
25.40
24.58
23.76
22.97
22.17
'21.38
'20.59

5.18
5.23
5.23
5.23
5.23
5.23
5.21
5.20

5.18-

5.17

5.16
5.15
5.14
5.13
5.12
5.12
5.11
5.10
5.10
'5.09

5.08

5.07.

5.06
5.05
- 5.04
5.03
5.02
5.01
5.01

5.00.

4.99
4.98

4.97

4.95

4.94:

4.93
4.91
4.90.
4.89
4.87

4.86
4.83
4.81
4.79

- 4.77
4.75
4.73
4.72
4.70
4.67

9.83
9.90
9.87
9.85
9.82
9.79
9.75
9.73
9.70
9.67

9.65
9.62
9.60
9.57
9.55
9.53
9.51
9.49

9.47

9.45

9.42
9.40

9.37

9.34
9:32
9.29
9.26
9.23
9.21
9.18

9.14
9:11
9.07
9.03
8.99
" 8.95
-8.91
8.86
-8.82
8.77

8.73
8.68
8.62

8.56.

. 8.50
8.44

8.37

8.30
8.22

8.15°

13.40
13.48
13.46
13.43
13.39
13.35
13.30
13.25
13.19
13.15

13.10
13.06
13.02
12,98
12.93
12.89
12.84
12.80

12.75

12.70

12.65

12.60

12.54
12.48
12.43
12.37
12.31

12.25
12.19
12.12

12.05
11.97
11.89
11.80
11.72
11.64
11.55
11.47
11.38
11.29

11.21
11.12

"11.02
10.92

10.82-

10.70

10.58
10.46
10.34
10.22
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Table D.2: Female health expectancies, Australia, 1981 {continued) b

Prevalence rates(a)  Life table Health expectancy (years)
x s h d ! L  LE SHFLE HFLE DFLE SHLE HLE DLE

51 0.0377- 0.0897 0.1360 95093 94927 29.91 25.26 21.84 19.81 4.65 8.07 10.10
52 0.0497 0.1149 0.1636 94760 94580 29.02 -24.39 21.01 19.02 4.63 8.01 10.00
53 0.0508 0.1235 0.1740 94399 94204 28.12 23.53 20.20°18.25 4.60 7.92 9.87
54 0.0531 0.1349 0.1914 94008 93795 27.24 22.68 19.41 17.50 4.56 7.83 9.74
55 0.0537 0.1371 0.1993 93582 93350 26.36 21.83 18.63 16.77 4.53 7.73 9.59
56 0.0572 0:1549 0.2197 93117 92863 25.49 20.99 17.85 16.05 4.50 7.64 9.44
57 0.0487 0.1428 0.2063 92609 92331 24.63 20.16 17.11:15.36 4.47 7.52 9.27
58 0.0501 0.1521 0.2154 92053 91750 23.77 19.33 16.35 14.65 4.45 7.42 9.12
59 0.0526 0.1545 0.2140 91446 91114 2293 18.50 15.61 13.96 4.43 7.32 8.96
60 0.0559 0.1643 0.2215 90782 90420 22.09 17.69 14.87 13.28 4.40 7.22 8.82

61 0.0633- 0.1712 0.2318 90058 89663 21.27 16.88 14.15 '12.60 4.38 7.11 8.66
62 0.0661 0.1753 0.2373 89267 88836° 20.45 16.09 13.45 11.94 4.36 7.00 8.51
63 0.0733 0.1797 0.2533 88404 87934 19.64 15.31 12.75 11.29 4.34 6.90 8.35
64 0.0787 0.1910 0.2779 87464 86953 18.85 14.54 12.06 10.66 4.31 6.79 8.19
65 0.0827 0.1955 0.2843 86442 85887 18.07 13.79 11.39 10.06 4.28 6.68 8.00
66 0.0882 0.2059 0.2941 85331 84730 17.30 -13.04 10.73 9.47 4.25 6.57 7.82
67 0.0946 0.2153 0.3160 84128 83476 16.54 12.31 10.08 8.90 4.22 6.45 7.64
68 0.0947 0.2221 0.3205 82824 82119 15.79 11.59 9.45 (8.35 4.20 6.34 7.44
69 0.0969 0.2220 0.3109 81414 80651 15.05 10.88 8.83 7.81 4:.17 6.22 7.25
70 0.1043 0.2382 0.3347 79887 79060 14.33 :10.18 8.21 7.26 4.15 6.12 7.07

71 0.1130 0.2504 0.3569 78232 77335 13.62 9.49 7.62 6.74 4.14 6.01 6.88
72 0.1272 0.2673 0.3678 76437 75463 12.93 8.81 7.04 6.25 4.12 590 6.68
73 0.1476 0.2861 - 0.3792 74489 73434 12.26 ' 8.16 6.48 5.77 4.10 578 6.48
74 0.1654 0.3264 -0.4221 72379 71239 11.60 753 5.94 5.31 4.07 566 6.29
75 0.1822 0.3454 0.4374 "70099 68872 10.96 6.93 5.45 4.90 4.03 551 6.06
76 0.2044 0.3754 0.4565 67645 66329 10.34 6.35 4.98 4.50 3.99 536 5.84
77 0.2229 "0.4085 0.4793 65012 63606 9.74 5.79 455 4.13 3.95 5.19 5.61
78 0.2457 0.4407 -0.5066 62199 60701 9.16 5.26 4.15 -3.78 3.90- 5.01 5.37
79 0.2833°:0.4555 0.5138 59203 57613 8.59 4.75 3.78 3.47 3.84 4.81 5.13
80 0.3113 ‘0.4740 0.5208 56022 54339 8.05 4.28 3.44 3.16 3.77 461 4.89

81 0.3465 0.4907 0.5342 52655 50884 7.54 3.85 3.12 2.87 3.69 4.42 4.66
82 0.3883 0.5160 0.5620 49112 47263 7.04 3.45 2.81 2.60 -3.60 4.23 4.45
83 0.4125 0.5265 0.5739 45414 43505 6.58 3.09 254 2.35 3.49 4.04 4.22
84 0.4344 0.5439 0.5892 41595 39651 6.14 2.76 228 2.12 3.37 3.86 4.01
85 0.4656 0.5759 0.6143 37706 35754 5.72 2.45 2.03: 191 3.27 3.69 3.81
86 0.4726 -0.5682 0.5959 33802 31848 5.32 2.17 -1.82 172 3.15 3.50 3.60
87 0.4837 0.5738 0.5957 29893 27962 4.95 1.89 1:.60 152 3.06 3.35 3.43
88 0.5166 0.5954 0.6137 26030 24151 4.61 1.62 137 1.31 2.99 3.24 3.30
89 0.5490 0.6172 0.6328 .22271 20475 4.30 1.37 1.17 111 294 3.14 3.19
90 0.5842 0.6414 0.6572 18678-16995° 4.03 - 1.13 0.97 0.92 290 3.06 3.11

91 0.6170 0.6718 0.6915 15311 13822 3.81 0.92 0.79 0.74 2.89 3.02 3.07
92 0.6899 0.7014 0.7142 12333 11045 3.61 0.72 0.61 0.58 2.90 3.00 3.03
93 0.7491 0.7599 0.7621 9757 8669 3.43 055 043 0.41 2.88 3.00 3.03
94 0.8042 0.8224 0.8249 7581 6682 3.28 0.43 0.28 0.25 2.85 2.99 3.02
95 0.8210 0.8885 0.8911 5783 5058 3.14 0.33 0.17 0.13 2.81 2.97 3.01
96 0.8789 0.9318 0.9546 4333 3762 3.02 0.23 '0.09 0.05 2.79 2.93 298
97 0.9173 0.9689 0.9901 3190 2750 2.92 0.18 0.04 0.01 2.75 2.88 2.92
98 0.9244 0.9707 1.0000 2309 1977 '2.85 0.14 0.03 0.00 2.71 2.82 2.85
99 0.9600 1.0000 1.0000 1644 4603 2.80 0.11 0.00 0.00 2.69 2.80 2.80

(a) Graduated prevalence rateé (see Appendix A; Section A.4).
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Table D.3: Male health expectancies, Australia, 1988

Prevalence rates(a)  Life table Health expectancy (years)
s h d l L LE SHFLE HFLE DFLE SHLE HLE DLE

0.0000 0.0254 0.0254 100000198130 73.08 69.88 61.00  58.39 3.2012.07 14.69
0.0000 0.0371 0.0343 98958 98932 71.84 68.61 59.69 57.05 3.2312.15 14.79
0.0000 0.0423 0.0440 98906 98889 70.88 67.65 58.76 56.11 3.2312.12 14.77
0.0000 0.0535 0.0565 98871 98858 69.91 66.67 -57.82 55.18 3.2312.08:14.73
0.0250 0.0590 0.0645 98845 98832 68.92 65.69 56.89 54.25 3.2312.03 14.68
0.0266 0.0588 0.0673 98818 98804 67.94 64.73 55.97 53.33 3.2111.98 14.61
0.0263 0.0635 0.0749 98789 98782 66.96 63.78 55.04 52.41 3.1811.92-14.55
0.0257 0.0691 0.0788 98774 98761 65.97: 62.82 54.11 51.49 3.1611.86 14.48
0.0260 0.0720 0.0831 98748 98740 64.99 61.86 53.20 50.59 3.1311.79 14.40
0 0.0271 0.0763 0.0875 98732 98724 64.00 60.89 52.28 49.68 '3.1111.72 14.32

QU UNO]| X

= © 0~

11 0.0250 0.0833 0.0963 98716..98706 63.01 59:93 51.36 48.77 3.0811.65: 14.24
12 0.0256 0.0798 0.0939 98695 98682 62.02 58.97 50.46 47.88 3.0611.57 14.14
13 0.0227- 0.0737 0.0906 .98668 98650 61.04 58.01 49.55 46.99 3.0311.49 14.05
14 0.0197 0.0666 0.0842 98631 98606 60.06 57.05 48.64 -46.09 3.0111.42 13.97
15- 0.0146 0.0551 0.0722 98581 98547 59.09 56.10 .47.73 45.20 2.9911.36. 13.89
16 0.0136. 0.0477 0.0633 98512.98468 58.13 55.16 46.82 44.30 2.9811.31 13.83
17 0.0103 0.0446 0.0580 98424 98370 57.19 54.22. 45.91. 43.41 2.9711.28. 13.78
18 0.0111 0.0441 0.0575- 98315 98251 56.25 53.29 45.00 42.51 2.9611.24 13.74
19 0.0085: 0.0437 0.0596 98187 98116 55.32 52.37 44:.11 41.63 2.9511.21 13.70
20 0.0103 0.0501 0.0681 98044 97968 54.40 51.45 -43.21 40.74 2.9511.19 '13.66

21 0.0118. 0.0506 0.0696 97891 97812 53.49 50.54. 42.33 39.88 2.9411.15 13.61
22 0.0106 0.0515 0.0732 97732 97652 52.57 49.64 41.45 39.01 2.9411.12 13.56
23 0.0100 0.0517 0.0732 97572 97493 51.66 48.73 40.57. 38.15 2.9311.09 13.51
24 0.0125. 0.0559 0.0758 97413 97336 50.74 47.82 39.69 37.28 2.9311.06 13.46
25 0.0143 0.0593 0.0797 -97258 - 97183 49.82, 46.90  38.80 36.42 2.9211.02- 13.41
26- 0.0143 0.0631 0.0842 97108 97035 48.90 45.99° 37.92 35.55 2.9110.97 13.35
27 0.0151 0:0645 0.0852 96962 96891 47.97 45.07 37.04 34.69 2.9010.93 13.28
28 0.0157 0.0688 0.0916 96819: 96750 47.04 44:15 36:16. 33.82 2.8910.88 13.22
29 0.0151 0.0711 '0.0941 96680 96612 46.11 : 43.23  35.28 32.96 2.8810.83 13.14
30- 0.0136 0.0669 0.0892 96544.-96477 -45.17 : 42.31 34.40 32.10 2:8610.77 13.07.

‘31 0.0131 0.0646 0.0849 9640996342 44.23 - 41.38.-33.51 31.24 2.8510.72 '13.00
32- 0.0137 0.0672 0.09872 96275 96208 43.29 40.45 32.63 -30.36 2.8510.67 12.93
33 0.0117 0.0613 0.0809-96141 96074.. 42.35 39.52 31.74 29.49 2.8410.62 12.86
34.0.0139 0.0650 0.0857 96007.-95940 41.41 38.58: 30.84 28.61 2.8310.57 12.80
35: 0.0161 0.0716 0.0933 95873 95806 40.47 ~'37.65 29.95 27.74 2.8210.52 12.73
36 0.0152 0.0749 0.0974::95738 ;95669 . 39.53 36.72. 29.06 26.87 2.8110.46 12.66-
37 0.0178. 0:0797 0.1029 95600 95529 38.58 35.79- 28.18 26.01 2.8010.40. 12.58
38 0.0215 0.0910 0.1132 9545895383 - 37.64 34.86- 27.30 25.15 2.7810.34 :12.49
39 0.0219 0.0950 0.1202 95308 95228 '36.70° 33.93 26.43.24.30 2,7610.26 12.40
40 0.0219 .-0.0985 -0.1257 95148: 95061 35.76- -33.01 25.57+23.46 2.7510.19 .12.30

41-0.0249. 0.1069 0.1354 94974 94879, 34.82 32.09 24.72 22.63 -2.7310.11: 12.20
42.0.0251 0.1107 '0.1426 94783 94679 33.89° 31.18 23.87 21.81 2.7110.02 12.08
43.0.0262:0:1166 0.1487 94574 94460 32.97 30.27 23.04 21.00 2.69 9.93: 11.97
44 0.0250 0.1130 0,1425: 94345 94221 32.04 29.37 22.21 20.20 2.67 9.84 11.85
45 0.0280 0.1186 0.1476 94096: 93961 31.13 28.47 21.38 19.39 2.65 9.75 11.74
46-0.0301 0.1241 0.1546 93826 93680 - 30.22 27.58 20.56 -18.59 2.63 9.66 11.62
47-0.0294 0.1239 0.1521 .93534 93375 29.31 26.70 19.74 17.80 -2.61 9.57 11.50
48 0.0325 0.1280 0.1612 93215 93041 28.41 25.82. 18.93-17.02 2.59 9.48 11.39
49-0.0335. 0.1356 0.1722 92866 92673 :27.51 24.94 18.13 16.24 2.57 9.38 11.27
50- 0.0316 - 0.1475 0.1806 92480 92266 26.63 24.08 17.34 1548 2,55 9.29 11.15

(cdﬁﬁnued)
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Table D.3: Male health-expectancies, Australia, 1988 (continued)

r

Prevalence rates(a):  Life.table Health. expectancy (years)
x s h. d b L « LE SHFLE HFLE DFLE SHLE HLE DLE
51 0.0334. 0.1549 0.1896 92052 91815 25.75. 23.22 - 16.57 14.73: 2.53 9.18 11.02
52 '0.0340 '0.1659 0.2040 -91577 91313  24.88 22.37" 15.80 13.99 2.50 9.07 10.89
53 0.0309 0.1780 0.2174. 91049 90757 24.02: 21.53 15.06: 13.28 ' 2.49 8.96 10.74
54 0.0382 '0.1963 0.2364 90465: 90141 '23.17° 20.70 14.33 12.58 . 2.47 8.84 10.60
55 .0.0410 0.2161 0.2615 89817 89459 22.33 19.88 13.63 11.90  2.45 8.71 10.43
56 0.0416 0.2328 0.2790: 89101 88705- 21.51 - 19.08 '12.95:11.25 2.43 8.56 10.26
57 0.0452 0.2447- 0.2894 88308 87869 20.70° '18.29° 12.30 '10.63 2.41 8.40- 10.07
58 0.0523 0:2645 0.3122 87429- 86942 '19.90 17.51.°11.66 10.02 2.39°8.24 9.88
59 0.0507 0.2907 ©0.3347 86455 85917 19.12 '16.76. 11.05 9.45..2.36 8.07 9.68
60 0.0511 0.3051 :0.3528. 85378 84785 18.36:16.02 --10.48" -8.90°'2.34.7.88 9.46
61 0.0566 0.3375- 0.3898 84191 83541 17.61 -15.29 9.93 8.37 2.32-7.68 9.24
62 0.0603 0.3764° 0.4355 82890 82183 16.88 :14.57 :9.42 7.89-2.30 746 8.99
63 0:0630 0.3815 0.4537 81476 80712° 16.16 :13.88° 8.95 7.45-2.28 7.21 8.71
64 0.0684 0.3757 - 0.4622 79947 79125 15.46 -13.20 8.50 '7.04 2.26 6:96 8.42
65 0.0754 0.3696 0.4681 78303 77422 14.77 12.58 8.04 6.65 2.24 6.73° 8.13
66 0.0754 0.3532 0.4605- 76540 75597 14.10 -11.89- * 7.59 -'6.26 -2.21 6.51 ‘7.84
67 0.0861 0.3537 0.4727 74653 73643 - 13.45 *11.25::7.13. - 5.88 2.19 6:32 ' 7.57
68 0.0938 0.3592 0.4796 72633 71553 12.81 10.64: -6.67  5.50 2.17 6.13 7.30
69 0.1032- 0.3748 0.4906 70472 69317 12.18 '10.04- " -6.23r 5.14 '2.14 5.96 7.04
70 0.1050 0.3946 0.5118 68162 66931 11.58 9.47 5.80 4.80 2.11 578 6.78
71 0.1140 0.4092 0.5241 65700 64392 10.99 ~892 : 540 4.48.2.08:559 6.51
72 0.1058° 0.4036° 0.5085 63084 :61700 10.43 8.38: 502 4.18 2.05 541 6.25
73 0.1046 0.4129 0.5027 60315 58857 “9.89 7.85 4.64 3.87 2.03 524- 6.01
74 0.1010 0.4171 0.5186 57399 55873 © ‘9.36 7.33 4.28 3.56 2.03 5.09 '5.80
75 0.1028 0.4277 0.5173 54347 52761 8.86 6.82- 3:92° 3.26 2.04 4.94 °5.60
76 0.1009 0.4330 0.5199- 51175 49537 8.38 6.32 3.57 2.97 2.06 4.81 5.41
77 0.1186 0.4498 0.5298 4789946221 7.92 .5.82 3.23 2.68 2.10 4.69 5.24
78 0.1376 0.4781 0.5593 44542 42835 7.48- '5.34 290 239 2.13 4.58 5.09
79 0.1619 0.5224 0.5886 41128 .39409 7.06 ~4.89 ° 2.60° 2.13 2.17 446 4.93
80 0.1989 0.5284 0.6011 ‘37690 35977 .6.65 4.46 - 2:33. 1.89 2.19 4.32: 4.76
81 0.2338 0.5791 0.6487 34263 32574 -6.27- 4.06 2.07° 1.66 2.20 4.20 4.61
82 0.2626 0.5905 0.6776 30884 29238 5.90 " 3.70° 1.86 147 '2.20 4.04 4.43
83 0.2563 '0.6078 0.6953- 27591 26004 5.54 3.36 - 164 1.31 2.18 3.90 4.24
84 0.2855 0.6032 0.6840 24416 22899 '5.20- 3.01 144 1.15 2.19 3.76 4.05
85 0.3019 0.6529 0.7209 21381 19943 4.87 '2.67 1.22 098 2:20 3.65- '3.89
86 0.3396° 0.6274 0.7089 18504 17140 4,55 2.33° 1.03 0.83 2.22°'3:51. 3.71
87 0.3377 0.6673 0.7303 15775 14500 4.25 2.02 0.81 '0.66 2.23 3.44 3.59
88 0.4364. 0.7162 0.7674 13225 12053 397 1.68 0.60 049 2.29 3:37  3.48
89 0.4417 0.7636 0.8151 10881 9824 .3.72 °'1.42 041 0.34 2.30 3.30 " 3.38
90 0.5155. 0.8267 0.8678 8767 7834 349 '1.13°  0.25 .0.21 2.36 3.24 3.28
91 0.5434 0.9139 0.9139 ' 6900 6115 3.30 .0.89 0:12 .0.12 2.41 318 3.18
92 0.6279 0.9524 .0.9524 5330 4685 3.13 0.62 0.06 "0.06 2.50:3:07 3.07
93 0.7310 0.9800 0.9800 4039 - 3520 297 0.39 0.02 0.02 2.57 2.94 2.94
94 0.8437 0.9950 0.9950 3001 2593 2.82 0.21 0.00 0.00 2.60 281 2.81
95 0.9143 1.0000 1.0000 2185 1872 268 =:0.11 0.00 0.00 258 2.68 - 2.68
96 0.9600 1.0000 1.0600 1559 1325 2.56 0.05 0.00 0.00 2.51 2.56 2.56
97 0.9850 1.0000 1.0000 1091 920 244 002 0.00 0.00 2,42 2.44 244
98 0.9930 1.0000 - 1.0000 748 626 234 001 000 0.00 2.33 2.34 2.34
99 0.9970 1.0000 503 2.23 0.00 0.00 2.22 2.23 2.23

1.0000

1122

0.01

{a) Graduated prevalence rates {see Appendi.x A, Section A.4).
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Table D.4: Female health expectancies, Australia; 1988

X

Prevalence' rates[d) Ltfe' fable

Health expectancy (years)

s h

d

l

L

LE SHFLE

HFLE

DFLE SHLE HLE

DLE

HO®ENO U WO

0.0000 0.0165
0.0000 0.0233
0.0000 0.0318
0.0000 0.0407
0.0320 0.0456
0.0306 0.0479
0.0248 0.0486
0.0226 0.0478
0.0176 0.0490
0.0147 0.0512

0.0145 0.0521
0.0134 0.0528
0.0102 0.0494

‘0.0092 0.0452

0.0090 0.0433
0.0101.0.0434
0.0091 0.0382
0.0111 0.0393

. 0.0135 0.0425
.0.0132 0.0398.

0.0116 0.0402

0.0139’ 0.0468.

0.0161 0.0516

. 0.0157 0.0521
0.0163 0.0565.

0.0169 0.0574
0.0187 0.0596
0.0174 0.0546

0.0167 0.0563

0.0182 0.0590

0.0177 0.0579
0.0171 0.0608
0.0193 0.0686

- 0.0214 0.0732
. 0.0232 0.0757

0.0248 0.0811
0.0246 0.0834

0.0249 0.0882 -

0.0255 0.0893
0.0276 0.0937

0.0297 0.0998
0.0326 0.1090
0.0330 0.1131

. 0.0339 0.1216

0.0319 0.1235
0.0319 0.1276
0.0310 0.1273
0.0333 0.1314
0.0330 0.1387
0.0366 0.1560

0.0165 100000 198538

0.0226
0.0329
0.0440
0.0504
0.0553
0.0574
0.0579
0.0577
0.0618

0.0648

-0.0685

0.0647
0.0617
0.0608
0.0584
0.0532

-0.0559

0.0614
0.0574

0.0586
0.0640
0.0677
0.0676
0.0726
0.0732
0.0740

0.0678.

0.0676
0.0689

0.0697
0.0747

0.0851-

0.0900
0.0935

0.0987.
.0.1026

0.1069
0.1101
0.1151

0.1214
0.1284
0.1349
0.1410
0.1423
0.1440
0.1477

0.1511.

0.1617
0.1803

99174
99130

99103-

99078
99063
99044
99025
99006
98989

98978
98964
98949
98930
98908,

98880

98845
98805
98758
98708

98656
98603
98550
98499
98450
98401

98354

98307

98259 -

98209

98158

98104 .
-98046
97985

97921

97852
97778
97699

97613
97521

97420
97309
97185
97047
96894
96724
96539
96337
96116
95876

99152
99117
99091
99071
99054
99035
99016

98998

98984

98971
98957
98940
98919
98894
98863
98825

98782

98733
98682

98630
98577
98525
98475
98426

98378.

98331
98283
98234
98184

98131

98075
98016 -
97953
97887 >
97815.
*97739

97656
97567

97471 -

97365
97247

97116
96971
96809
96632.
96438

96227

95996
95745

79.45
78.11
77.14
76.17
75.18
74.20
73.21
72.22
71.24
70.25

69.26
68.27
67.28
66.29
65.30

64.32-
63.35°

62.37
61.40
60.43

59.46
58.49
57.53
56.56
55.58
54.61
53.64
52.66
51.69
50.71

49.74
48.77
47.80
46.82

45.86"

44.89
43.92
42.96
41.99
41.03

40.07
39.12
38.17

37.22 -
36.28-

35.34
34.41
33.48
32.56
31.64

73.44 .
72.05
71.08
70.10
69.11
68.16
67.20
66.24
65.27.
64.30

63.32
62.35
61.37
60.39
59.41..
58.44
57.47
56.50
55.54
54.58..

53.62
52.66 -
51.71
50.75.
49.79.
48.83
47.87
46.91
45.95
44.99

-44.03

43.07 -

~42.12
- 41.16

40.21
39.26.

. 38.32-

37.37
36.43
35.49

34.55
33.62
32.69
31.77

-30.86
'29.94

29.03
28.12.
27.22
26.32 -

65.46

64.04.

63.09
62.14

61.20°

60.25:
59.31

58.37
57.43
56.49

55.54
54.60
53.67

52.72.

51.78
50.84
49.90
48.96.
48.02
47.09

46.15
45.22
44.29
43.36
42 .44
41.51
40.59

.39.67
-38.74

37.82

36.90
35.97
35.06

-34.15
33.24

32.34
31.45
30.55
29.67
28.79

27.91
27.04
26.18
25.33
24.49
23.66
22.83
22.01

21.19-
20.38-

63.43 6.0113.99
61.99 6.0614.07
61.04 6.0714.05
60.09 6.0714.03
59.15 6.0713.99
58.21 -6.0413.95
57.28 6.0113.90
56.34 5.9913.85
55.41 5.9613.81
54.48 5.9513.76

53.556 5.9313.71

52.62 5.9213.66-

51.70 5.9113.61
50.77 . 5.9013.57
49.84 5.8913.52
48.92 5.8813.48
47.99 5.8813.45
47.07 5.8713.41
46.14 5.8613.38
45,23 5.8513.34

44.31 5.8413.31
43.39 5.8313.28
42.48 5.8213.24
41.57 5.8113.19
40.66 5.7913.15
39.75 5.7813.10
38.84 5.7713.05
37.93 . 5.7512.99
37.02 5.7412.95
36.11 5.7212.90

‘35.19 5.7112.84

34.28 5.6912.79
33.38 5.6812.74
32.48 5.6612.68

29.83 5.6112.48
28.96 5.5912.40
28.09 5.5712.32

27.23 5.5512.25

26.37 ..5.5212.17-

25.52 5.5012.08
2468 5.4711.99

'23.85 5.4511.89

23.03 5.4211.79

22,21 5.4011.68.
21.39 5.3811.58
20.59 .5.3611.48

19.78 5.3411.37

18.99 5.3211.26-

16.02
16.12

-16.10

16.07
16.03
15.99
15.93
15.88
15.82
15.77

15.71
15.65

.15.58

15.52
15.46

15.40

15.35
15.30
15.26
15.20

15.15
15.10
15.05
14.99
14.93
14.86
14.80
14.73
14.67
14.61

14.55.
14.48
14.42

14.34
"31.59 5.6512.61
'30.71 5.6312.55

14.26
14.18
14.09:

.14.00
13.90
'13.81

13.71
13.60
13.49
13.37
13.25
13.13
13.02
12.89
12.77
12.64
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Table D.4: Female health expectancies, Australia, 1988 (continued)

Prevalence rates(a)  Life table . Health expectancy (years)
X s h d 1 L LE SHFLE HFLE DFLE SHLE HLE DLE

51 0.0398 0.1671 0.1955 95613 95469 30.72 25.43 19.59 18.23 5.3011.13 12,50
52 0.0483 0.1754 0.1991 95325 95166 29.81 24.54 18.81 17.47 5.2711.00 12.34
53.0.0516 0.1849 0.2065 95007 -94832 28.91 23,67 18.05 16.73 5.2410.86 12.18
54 0.0580 0.1868 0.2092 94657 94464 28.02 22,81 17.30 16.00 5.2110.72 12.02
55 0.0562 0.1842 0.2068 94271 94059 27.13 21.96 16.56 15.27 5.1710.57 11.86
56 0.0563 0.1862 0.2084 93847 /93615 26.25 21.11 15.81 14.55 5.1410.44 11.71
57 0.0528 0.1921 0.2199 93383 93130 25.38 20.27 15.08 13.82 5.1110.30 11.55
58 0.0497 0.1976 0.2274 92877 92601 24.51 19.43 14.35 13.12 5.0810.17 11.40
59 0.0494 0.2122 0.2400 92325. 92024 23.66 18.59 13.63 12,42 5.0710.03 11.24
60 0.0553 0.2247 0.2549 91723 91395 22.81 17.76 12.93 11.74 5.05 9.88 11.07

61 0.0590 0.2373 0.2725 91066 90709 21.97 16.94 12.24 11.08 5.03 9.73 10.89
62 0.0635 0.2441 0.2792 90351 89962 21.14 °'16.13 11.57 10.43. 5.01 9.57 10.71
63 '0.0675 0.2469 0.2925 89572 89149 20.32 15.33 10.92 9.80 4.99 9.40 10.52
64°0.0725 0.2445 0.3012 88726 -88267 19.51 14.54 10.26 9.18 4.97 9.25 10.33
65 0.0755 0.2601 0.3220 87808 87310 1871 13.76 9.61 8.58 4.95 9.10 10.13
66 0.0773 0.2600 0.3289 86812 86271 17.92 12,99 8.98 7.99 4.93 894 9.92
67 0.0899 0.2862 0.3592 85730 85143 17.14 12.22 8.35 7.42 491 879 9.72
68 0.0969 0.3039 0.3798 84555 83915 16.37 11.48 7.74 6.88 4.89 8.62 9.49
69 0.1107 0.3291 0.4030 83275 82578 15.61 10.74 7.16 6.36 4.87 8.45  9.25
70 0.1240 0.3441 0.4220 81881.81121 14.87 10.03. 6.61 5.86 4.84 8.26 9.01

71. 0.1397 0.3754 0.4453 80361 79533 14.14 9.33 6.07 5.39 4.81 8.07 8.75
72 0.1434 0.3823 0.4596 78705 77802 13.43 866 5,57 4.94 477 7.86 8.48
73 0.1619 0.4057 0.4766 76898 75914 12.73 8.00 5.07 4.51 4.73 7.66 8.22
74.0.1638 0.4277 0.4947 74930 73860 12.05 7.36 4.60 4.10 4.69 745 7.95
75 0.1858 0.4451 0.5084 72790 71629 11.39 6.73 4.16 3.71 4.67 723 7.68
76 0.2003 0.4684 0.5312 70467 69209 10.75 6.12 3.73 3.33 4.63 7.02 7.42
77 0.2289 0.4895 0.5408 67951 66592 10.13 5.53 3.33 2.98 4.60 6.80 7.15
78 0.2583 0.5312 0.5748 65233 63769 9.53 4.98 2.94 2.63 4.56 6.59 6.90
79.0.2967 0.5739 0.6168 62305 60736 8.96 4.45 2.60 2.32 4.51 6.35 6.64
80 0.3159 0.5930 0.6350 59166 57496 8.41 3.96 2.30 2.05 4.44 6.10 6.35

81.0.3469 .0.6053 0.6482 55825 54065 7.88 350 2.02 1.80 4.38 5.86 6.08
82 0.3676 0.6246 0.6693 52304 50471 7.37 3.06 175 156 4.32 562 5.82
83 0.4150 0.6518 0.7035 48637 46754 6.89 2.63 149 1.33 4.26. 540 5.56
84 0.4428 0.6292 0.6788 44870 42959 6.43 224 126 1.13 4.19 5.17 5.30
85 0.5054 0.6836 0.7188 41048 39130 5.98 1.87 0.98 0.90 4.11 5.00 5.08
86 0.5606 .0.7387 0.7679 37212 35253 5.55 1.54 0.75 0.70 4.01 4.79 4.85
87 0.6378 0.8095 0.8289 33294 31319 5.14 1.26 0.56 0.54 3.88 4.58 4.61
88 0.6746 0.8450 0.8500 29343 27382 4.77 1.04 044 042 3.73 4.33 4.34
89 0.7325 .0.8830 0.8865 25420 23505 4.42 085 0.34 0.33 3.58 4.09 4.10
90 0.7539 0.8960 0.9000 21589 19756 4.12 0.71 0.27 0.26 3.41 3.85 3.86

91 0.7835 0.9080 0.9106 17923 16271 3.86 058 0.21 0.21 3.28 365 3.65
92 0.7786 .0.9200 0.9210 14619 13162 3.62 0.47 0.16 0.15 3.15 .3.46 3.47
93 0.8109 0.9380 0.9390 11704 .10446 3.40 0.34 0.11 0.10.3.06 3.29 3.29
94 0.8594 0.9540 0.9550 9187 8126 3.19 022 0.06 0.06 2.97 3.13 3.13
95 0.9046° 0.9718 0.9720 7065 6191 3.00 0.12 0.03 0.03 2.88 2.97 297
96 0.9536 0.9906 09910 5317 4614 282 005 0.01 0.01 2.77 2.82 2.82
97 0.9822 1.0000 1.0000 3911 3361 2.66 002 0.00 0.00 2.64 2.66 2.66
98 0.9990 1.0000 1.0000 2810 2390 2.51 0.00 0.00 0.00 2.50 2.51 2.51
99 1.0000 1.0000 1.0000 1970 4649 2.36 0.00 0.00 0.00 2.36 2.36 2.36

@ Graduat_ed prevalence rates (see Appendix A, Section A.4).
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Table D.5: Survival curves for males and femalgs, Australia, 1981

Males Females

Severe Handi- Disabi- Severe Handi- Disabi-

R’cap cap lity h'cap cap- lity

Age Alive free free Jree Alive free- free Jree
0 100000 100000 100000 100000 100000 100000 100000 100000
1 98877 97707 95776 99130 97778 96699
2 98801 96147 95361 99042 96830 96398
3 98740 95231 94917 98997 96380 96171
4 98679 94416 93687 98964 ' 96010 95436
5 98631 97196 93589 92235 98938 98439 95555 94426
6 98584 95799 93294 91319 98910 97642 95479 93815
7 98547 95959 93456 90812 98893 97460 95746 93643
8 98512 96147 93616 90658 98879 97492 95881 93554
9 98481 96405 93537 90703 98863 ' 97542 95923 93692
10 98459 96624 93565 90880 98845 97702 96174 ‘94185
11 98440 96741 93558 91016 98833 97721 96212 94328
12 98418 96871 93683 91387 98816 - 97693 96193 94342
13 98391 96969 94045 ‘91916 98797 97725 96248 94431
14 98354 97005 94493 92332 98774 97766 96254 94296
15 98301 97036 94876° 92517 ‘98746 97751 96152 93918
16 98229 97098 ‘95320 ‘92627 98714 ‘97787 “96184 93786
17 98134 97083 95627 92626 98676 '97815° 96358 93770
18 98016 97013 95567 92359 ‘98633 97781 96321 93577
19 97880 96969 95377 92009 98587 97720 96152 93369
20 97730 96892 95226 91800 98539 97604 95925 93063
21 97572 96783 95130 91757 ° 98489 97412 95654 92762
22 97413 96650 94981 91670 98440 97211 - 95389 92374
23 97257 96524 94801 91371 ‘98391 97099 95231 92082
24 97107 © 96359 94637 91037 98344 97022 95176 91985
25 96964 96029 94335 90641 98297 * 96995 95193 91938
26 96828 95692 93911 90112 '98250 97065 95217 91839
27 96699 95480 93524 89423 98202 97167 95072 =~ 91717
28 96575 95241 93171 88814 98154 97166 94918 91577
29 96455 94937 92823 88366 98105 97055 94760 91162
30 96337 94821 92606 88043 " 98055 96937 94516 90659

o4

31 96221 94740 92495 87847 98002 96796 94242 90110
32 96106 94539 92355 87756 97948 96568 - 93887 89511
33 95988 94359 92097 87596 © 97891 - 96384 93608 89061
34 95867 94203 91638 87044 - 97831 96288 ° 93449 - 88927
35 95741 - - 94049 91270 86495 97767 96156 93127 88742
36 95607 93916 90926 85899 97698 96084 92879 88540
37 95463 93810 90652' - 85380 " 97622 - 95992 92721 88536
38 95309 93607 90490 = 84925 - 97540 ‘95748 92444 88310
39° 95141 93419 90340~ 84474 97449 + 955471 ‘92152 87817
40 94957 = 93189 90049 °© 84249 97349 - 95285 91920 ~ 87576
41 94755 © 92891 89578 83922 97237 194774 91473 87382
42 94532 = 92425 88797 83086 97111~ 94308 90844 86750
43 94284 - 91987 87952 82245 96970 94151 90319 = 85869
414 94009 © 91643 87326 81723 - 96810" 93981 ' 89675 - 84901
45 93702 91160 86475 80847 96630 93765 89084 - 84062
46 93361 90731 85820 80187 96428 93642 88085 82773
47 92981 90362 85236 79590 96204 ' 93464 ° - 87257 81767
48 92558 89845 84290 78414 95958 92990 86863 81597
49 92087 89286 83245 77050 95691 - 92375 = 86324 81482

50 91565 88715 82165 . 75488 ~ 95403 91798 ~ 85701 81036




Table D.5: Survival curves for males and females, Australia;-1981 (contifwued)

0

Males Females

. . Severe  Handi- Disabi= Severe « Handi- Disabi-

. h'cap cap lity h'cap cap lity
Age Alive free Jree Sree Alive free Jree Sree
51 90987 - 87843 . 80865. 73568 95093 - 91414 85846 81324
B2 90348 86959 79502 71749 94760 90621 85065 80564
53 89643 - 86086 77960 70114 94399 89656 83143 78462
54 - 88867 . 84949 75969 67953 94008 89125 81862 76829
55 88017 . 83711 73695 65380 93582 88587 80857 75302
56 87090 -82648 71283 62987 93117 87955 79520 73613
57 86083. 81544 68856 60684 . 92609 . 87705 . 78820 72883
58 84993 80318 66529 58318 ©. 92053 87506 78478 72642
59. 83817 79091 . 64696 56587 91446 86751.- 77430 71815
60 82549 . 77587 62994 55048 90782 -85858 . 76315 71015
61 81184 75964 60955 53202 90058 84690 74952 69644
62 79717 74461 59039 51392 89267 -83489 73802 68329
63 78140 . 72791. 57941 - 49626 88404 82241 72714 -66720
64 76445 70912 57258 48288 * 87464 80816 71254 64235
65 74624 . 69375 :56446 - 47392 . 86442 79466 . 69738 © 62145
66 72667 67516 55468 46268 - 85331 78042 .68205 60655
67 70568 - 65214 54547 45443 - 84128 76439 66412 58467
68. 68320 63059 53138 44851 82824 74985 64710 56467
69 65920 60588 - . 50676 ---43213 ‘81414 73615 63333 55709
70 63369 57842 48118 - . -40963 79887 71849 61503 54099
71 60672 55209 45706 38761 78232 69733 59120 51181
72 57842 52417 42827 . 35468 . 76437 -67258 56650 48741
73 54888 . 49200 39319 31979 .74489 64255 53877 46668
74 51829 46161 36442 - 29281 72379 61053 50215 43381
75 48682 43069 33887 . 26918 70099. 57917 46554 39974
76 45469 - 39581 312500 24560 67645 -54569 43265 37410
77 42210° 35929 28537  .22580 ‘65012 51122 39529 34593
78 38927. 32538 25823 20689 62199 47624 35787 31539
79 35646 29358 . 22995 18316 59203 43544 - 32673 28999
80: 32390 26138 20296 16086 56022 -39366 29987 27044
81 29184 23071 17840 14277 52655 35337 27257 24880
82 26055 --:20285 15520 12562 49112 31068 . 24390 22194
83 23037 17580 13298 10811 45414 27230 21742 19621
84 20160 14789 11302 9309 41595 23982 19333 17404
85 17447 12293 9345 7916 - 37706 20738 16594 15016
86 14917 10178 7599. 6496 - 33802 17946 14465 13350
87 12554 - 8296 6433. 5364 29893 15601 . 12823 12084
88 10382 6656 5281 4223 26030 13011 10813 10290
89 - 8420 5295 3943 2885 22271 10405 8768 8390
90 6682 4000 2803 1897 18678 8096 6924 6630
91 5175 2921 1835 1219 15311 6115 5257 4986
92 3944 2124 1098 793 12333 4274 .- 3865 3664
93 2961 1481 656 522 9757 2737 2628 2555
94 2192 941 376 328 7581 1693 1583 1566
95 1604 536 167 167 5783 1084 836 821
96 1162 248 58 58 4333 650 389 334
97 834 57 14 14 3190 325 158 88
98 595 0 0 0 2309 183 70 11
99 421 0 0 1644 95 24 0
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Table D.6: Survival curves for males and females, Australia,:1988

Males Females
Severe Handi- Disabi- Severe Handi- Disabi-
R’cap cap lity R'cap cap lity
Age Alive Sfree Jree Sfree Alive Sfree Jree Sfree
0 100000 100000 100000 100000 100000 100000 100000 100000
1 99028 96510. 96510 99246 97606 97606 .
2 98958 . 95669 95854 99174 - 97088 97130
3 98906 94981 95033 99130 96400 96375
4 98871 94134 93902 99103 - 95510.. 95292
5 98845 97609 93286 92866 © 99078 97493 94803 94405
6 98818 96269 93000 92305 99063 . 95961 94433 93830
7 98789 96179 92750 91764 99044 96299 94268 = 93463
8 - 98774 96206 92229 91182 99025 96680 94251 93314
9 98748 96195 91781 90750 99006 -97018 94213 93283
10 98732 96114 91407 90307 98989 97392 94033 93075
11 98716 96146 90838 89641 98978 97533 93867 92714
12 98695 96195 90649 89305 98964 97584 93772 92371
13 98668 96285 91099 89564 98949 97784 - 93891 92361
14 98631 - 96541 91716 ‘90011 98930 97972 94251 . 92678
15 98581 96888 92585 90874 98908 - 98006 94533 92849
16 98512 97121 93451 - 91838 98880 - 97934 94594 92985
17 98424 97247 93881 92456 98845 ‘97896° 94812 - 93327
18 98315 97261 93953 92638 98805 - 97808 94975. 93415
19- - —98187° 97222° 93877 92437 ‘98758 97547 94719 92966
20 98044 97121 93445 91782 98708 97394 94647 92846
21 97891 96811 92961 91151 98656 97433 94711 92933
22 97732 96638 92742 90756 98603 « .97342 94316 92559
23 97572 96567 92536 .- 90430 98550 - 97068 93704 92062
24 97413 96316 92169 90156 98499 96930 93390 - 91837
25 97258 95951 - 91654 89697 98450 - 96875 93102 91549
26 97108 95716 91166 - 89150 98401 = 96767. 92795 91227
27 96962 95536 90778 88748 98354 96599: 92600 91118
28 96819 95328 ‘90368 88257 98307 96532 92698 91342
29 96680 95190 = 89918 87700 98259. 96587 92811 91607
‘30 96544 95160 89883 87694 98209 96497 92544 91503
31 96409 95122 90069 88014 98158 '~ 96396 92418 91355
32 v 96275  .94981 89931 87987 . 98104 96398 ©92281 ' 91024
33 ¢ 96141 94916~ © 89964 88058 198046 96263 91703 90215
34 - 96007 94778 89943 88009 " -97985 95995 91038 - 89409
35" '~ 95873 : 94438 89323 87293 . 97921 95740 90631 88936
36" 95738 - 94240 88723 . 86610 97852 © 95502 90180 88445
37 95600 94022° 88209 - 86024 r97778 95362- - 89736 87937
38" 95458 93581 87309 ° 85144 ©.97699 95281 89316 87468
39.- 95308 93236 86443 84187 97613 95150 88950 87024
40 95148 93062 85944 83451 97521 94931 88598 86539
41 94974 -~ 92751 - 85221 82575 97420 94631 '@ 87994 85898
42 94783 92414 - 84471 81608 97309 - 94280 - 87154 85157
43 94574 92149 83827 80798 97185 94001 86394 84392
44 94345 91930 83514 80606 - 97047 93802 85657 83660
45 94096 91603 83198 80445 96894 93703° 85018 83171
46 93826 91102 © 82440 79648 96724 93639 84577 82879
47 93534 90749 81935 - 79192 96539 93504 84231~ 82457
48 93215 90328 81472 ~°'78614 96337 93237 83871 81943
49" 92866 89801 ‘80627 77384" 96116 92927 © 83135 81081
50 92480 89469 79390 76166 95876 92540 81752 79478
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Table D.6: Survival curves for males and females, Australia, 1988 (continued)

T

Males Females

Severe  Handi- ' Distbi- Sevére  Handi-  Disabi-

h’cap cap lity h’cap cap lity

Age Alive Jree free free Alive Sree Sree Sree
51 92052 89058. 78131- 75015 95613 91964 80166 77646
52 91577 88488 76889 73557 95325 91126 78999 76516
53 91049 88091 75395 71865 95007 90260 77894 75738
54 90465 87336 73537 69940 94657 89467 77067 74984
55 89817 . 86257 71299 67459 94271 88888 76785 74663
56 89101 85420 69104 65022 93847 88570 76469 74363
57 88308 84475 67224 63209 93383 88287 75720 73384
58 87429 83164 65167 61130 92877 88117 74781 72103
59 86455 82000 62456 58492 92325 87754. 73408 70747
60 85378 81029 59946 56028 91723 86924 71685 69025
61 84191 79657 57142 52930 91066 85860 70031 67054
62 82890 78048 53303 48683 90351 84816 68602 65428
63 81476 76456 50601 45249 89572 83709 67581 63966
64 79947 74698 49680 43335 88726 82519 66926 62387
65 78303 72676 49124 41881 87808 81312 65656 60448
66 76540 70771 48878 41002 86812 0179 64238 58563
67 74653 68626 48266 39821 85730 8563 62318 56236
68 72633 66101 46743 38049 84555 76658 59608 53313
69 70472 63532 44611 36285 83275 74629 56920 50682
70 68162 61068 41940 34000 81881 72270 54321 48102
71 65700 58506 39295 31672 80361 69766 51450 45511
72 63084 56150 37448 30514 78705 67564 48887 43094
73 60315 53969 35691 29820 76898 65159 46602 40902
74 57399 51500 33577 28087 74930 62728 43708 38542
75 54347 48810 31390 26197 72790 60066 41025 36281
76 51175 45962 29151 24636 70467 - 56864 38282 33837
77 47899 42642 26755 22759 67951 53370 35407 31532
78 44542 38836 23876 20287 65233 49344 31940 28848
79 41128 34969 20554 17524 62305 45017 27878 25182
80 37690 30890 17888 15272 59166 41043 24646 22132
81 34263 26849 15289 12853 55825 37324 22377 20008
82 30884 23219 12823 10404 52304 33619 20138 17850
83 27591 20433 11060 8652 48637 29607 17596 15254
84 24416 17803 9632 7577 44870 25627 16131 13858
85 21381 15102 7952 6361 41048 21589 14104 12363
86 18504 12569 6659 5275 37212 17378 10747 9549
87 15775 10433 5563 44323 33294 13343 7520 6711
88 13225 8106 4076 3322 29343 10088 5068 4711
89 10881 6104 2830 2271 25420 7536 3457 3349
90 8767 4571 1796 1390 21589 5545 2386 2305
91 6900 3247 895 753 17923 4146 1756 1697
92 5330 2208 356 356 14619 3201 1257 1231
93 4039 1295 137 . 137 11704 2403 831 819
94 3001 638 38 38 9187 1515 496 487
95 2185 264 5 5 7065 834 262 258
96 1559 98 0 0 5317 377 100 98
97 1091 30 0 0 3911 126 18 18
98 748 8 0 0 2810 26 0 0
99 503 3 0 0 1970 1 0 0
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Appendix E—Abridged health expectancy
tables for Australia and States and
Territories

This Appendix contains abridged health expectancy tables for rnales and
females for the six States and Australia in 1981 (Tables E.1-E.14) and for all
the States and Territories and: Australia in 1988 (Tables E.15-E.32). Preva-
lence rates shown in these tables have been calculated direcily from survey
estimates without graduation. For the 1981 survey, the total survey population
has been estimated as described in Appendix A, section A.3. This may have
introduced non-sampling errors of the order of 1-2 per cent into the estimates
of expected years of disability and handicap for 1981.

Health expectancies have not been calculated for the two Territories in 1981
as it was not possible to estimate the total sample population with acceptable
accuracy. Health expectancy estimates for the Northern Territory.for 1988
should also be treated with caution, as the sampled population did not include
any males or females of ages 75 or greater. The estimates in Tables E.27 and
E.28 are calculated assuming the Australian prevalence rates apply to these
age groups. The large uncertainties associated with this assumption are
incorporated in the standard error estimates (Table E.34).

Standard errors were estimated ‘for all health expectancies using the
methods outlined in Appendix C. These standard errors measure the degree of
statistical uncertainty caused by statistical variations in observed numbers of
deaths and sampling variation in estimates of disability prevalences.

As well as these statistical- variations, there is also a-systematic bias
introduced by the use of abridged age groups. This bias is genérally small
.compared to the size of the standard errors and can safely be ignored. However,
Table B.1 gives estimates of the size of this bias and could be used to adjust
the health expectancy estimates tabulated here if desired. '

The health expectancy tables give the following functions:

X Limits of age intervals (i=0,1, ..,19)

s, Prevalence of severe handicap in age group (x,X,,,)
h, Prevalence of all handicap in age group (x,, 1+1)

d, Prevalence of disability in age group (x,,x,,,)

1, The number of persons surviving to exact age x,
L Years of life lived in the age interval (x,, xm)

LE Total life expectancy

SHFLE Severe-handicap-free life expectancy
HFLE Handicap-free life expectancy
DFLE Disability-free life expectancy
SHLE  Severe-handicap expectancy
HLE Handicap expectancy
DLE Disability expectancy
81
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Australian Institute of Health publications

Aboriginal and Torres Strait Islahder health series
Reports on health problems of Abongmes and/or Torres Strait Islanders.

Australia’s health
Biennial report on the health of Australians and the state of Australia’s health
services.

Disease classification series
Publications on the use of the International Classification of Diseases, and on other
classifications of disease.

Health care technology series
Reviews, analyses and data relating to health care technology.

Health economics series
Statistics and comments on financial and economic aspects of health services in
Australia.

Health labourforce series
Data and analysis on the healith labourforce, including methodology, specific
labourforce issues, and occupation—specific topics.

Health monitoring series

Findings from health surveys and other analyses of health of the Australian
population, including studies comparing the health of groups within the Australian
population, with particular emphasis on the relation between disadvantage and
disease.,

Health services series
Statistics and analysis on health service issues, including institutional and medical
care.

Prevention program evaluation series
Social and economic evaluations of health promotion and disease prevention
programs.

Other related publications

Lee SH, Smith LR, d'Espaignet E and Thomson N (1987) Health differentials for work-
ing age Australians. AlH, Canberra.

Lee SH (1988) Women'’s health data requirements. AGPS, Canberra.

Risk Factor Prevalence Study Management Commiittee (1990) Risk factor prevalence

study: Survey No 3 1989. National Heant Foundation of Australia and Australian Insti-
tute of Health, Canberra.
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