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International efforts to measure health expectancy

Margaret R Bone

Why measure health expectancy?
Over the past 150 years expectation of life at birth
in England and Wales has risen from about 40 to
over 70 years. Most ofthe increase occurred in the
first halfof this century and was due to the decline
in infant mortality and deaths from infectious
diseases. Expectation of life at older ages, how-
ever, has also increased, but in this case rather
over half the rise has taken place since the early
1950s.1 The resulting increase in the proportion
ofolder people in the population will be magnified
from about 2020 as people born during the "baby
boom" of 1955-70 reach pensionable age. Similar
trends are also apparent in other developed coun-
tries and have prompted the question of whether
extra years of life gained are ones spent in good or
poor health. The optimistic argue that the upper
limit of the natural human life span is fixed and
that declines in mortality are due to decreasing
disease incidence so that chronic morbidity is
being compressed into an ever shorter period
before death.2 At the other extreme pessimists
expect an expansion of morbidity. They hold that
no upper limit to human life is in sight, and that
medical intervention, by preserving the lives of
the unfit, is resulting in a pandemic of
degenerative disease and mental infirmity.3 4
Most starkly put, the question is: "Have the
longevity gains increased the number and per-
centage of very ill, frail people, who require
protracted and expensive medical care and whose
wellbeing is severely compromised? If so, is the
price for more years of life too high for society and
also for many individuals?"5

In between these extreme positions are those
who believe that increases in longevity are due
both to declines in disease incidence and to the
preservation of people in poor health so that an
equilibrium between mortality and morbidity is
maintained.6
To determine which of these scenarios is

unfolding requires a measure which combines
mortality and morbidity into a single index.
Health expectancy is such an index. It is a similar
notion to life expectancy but refers to the number
of further years of life in good health someone of a
specified age can on average expect to enjoy, given
prevailing age specific rates of mortality and
morbidity. It therefore relates to a hypothetical
cohort and is independent of the age structure of
the population. Health expectancy is most com-
monly represented in practice by the more nar-
rowly focused "disability free life expectancy"
(DFLE), but the principle can be applied to life
free from all or any diseases or their functional
consequences. Usually, health expectancy indices

have been composed from figures derived from
standard life tables in conjunction with evidence
from surveys of the prevalence of disability, at
successive ages. It is the relationship between
health expectancy and life expectancy that is of
particular interest.

Health expectancy can be used purely as an
indicator, or-in its more developed forms-as an
aid to planning policy for health or social security
systems.

Origin of the health expectancy measure
The need for a measure of health expectancy
together with a method for calculating it were first
proposed in the United States in the 1960s.
Towards a social report,7 published by the US
Department of Health Education and Welfare in
1969, pointed out that both good health and a long
life are fundamental objectives ofhuman activity,
but that despite the substantial rise in life
expectancy in the 20th century it was not known
whether the population was in good health. It
drew attention in particular to the emergence of
chronic degenerative diseases as life expectancy
had increased, and recommended the use of
indicators, including healthy life expectancy, to
monitor the situation. The report also contained
the preliminary results of a method of calculating
DFLE devised by Sullivan which was fully
explicated in 1971.8 Sullivan's method remains
the most widely used because it both is simple to
calculate and can be derived from data which are
readily available from life tables and surveys in
many developed countries.

Shortly afterwards, in 1973, "the probability of
a healthy life through all stages of the life cycle"
was stated to be one of a number of "common
social concerns" by the OECD.9 At about the
same time, in 1974, the World Health Organ-
ization (WHO) noted the need for indicators of
the health status of populations and to determine
the priorities and objectives of health systems.'0
They recommended that person-years in good
health should be contrasted with life expectancy
years. The need for such an indicator was further
supported by a WHO scientific group on the
epidemiology of aging in 1984,"1 and the WHO
regional office for Europe included DFLE as an
optional regional indicator.'2
DFLE was calculated for several European and

North American populations in the 1980s, but it
was collaboration between the Institut National
de la Sante et de la Recherche Medicale
(INSERM) of France and the Conseil des
Affaires Sociales (CAS) of Quebec which led to
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the most sustained international effort to develop
robust health expectancy measures-REVES.

The Network on Health Expectancy-
REVES
The international research network for the inter-
pretation ofobserved values ofhealth expectancy,
otherwise known as the Network on Health
Expectancy, or REVES (Reseau Esperance de Vie
en Sante), was set up in 1989 to harmonise
measures of health expectancy, to devise methods
for its calculation, and to promote their use. Its
first meeting, hosted by CAS of Quebec, was
attended by 48 participants from nine countries
and from WHO, invited because of its known
involvement in research in the field. By the time of
its fifth meeting in 1992 there were 70 members of
the Network from 19 countries, mainly in western
Europe and north America but also in eastern
Europe, and from China and Taiwan and three
international organisations: OECD and the UN
Statistical Office, as well as WHO. The Network
is multidisciplinary and participants include
demographers, epidemiologists, statisticians, ger-
ontologists, sociologists, and health economists
mainly from government and academic institu-
tions. The coordinator of the Network is J M
Robine of INSERM, France.
The first meeting was devoted mainly to an

exchange of papers on recently completed or
ongoing work,'3 and this activity has been a
feature of all subsequent meetings. A number of
issues emerged from the first, however, and have
been the themes of later meetings, working
groups, and discussions following presentations
of papers.

Health expectancy as an indicator
One of the objectives ofREVES has been to agree
on an indicator of health expectancy which can be
used to monitor the condition of particular pop-
ulations over time and to allow comparisons
between countries or regions, much as infant
mortality is used. In general, the methods devised
for calculating the value of the index and the
ingenuity of its applications have advanced far
beyond the operational definition of the measure
of disability on which it is usually based. Research
by the US National Center for Health Statistics
demonstrates that the prevalence of disability
shown by different US studies varies not only
with the battery of questions asked, but also-
even when the questions are very similar-
according to the design and methods of the
surveys involved.'4 Agreement on the definition
of disability and the construction ofan instrument
for measuring it reliably are recognised to be two
of the most important steps towards producing an
indicator of the kind required.'5
REVES members early agreed that the princi-

pal measure should be disability, as conceptually
defined by the International classification of
impairments, disabilities, and handicaps
(ICIDH).'6 There are however, many ways of
interpreting the concept operationally. One of the
most systematic attempts to do so, for the OPCS
surveys of disability in Great Britain'7 which
cover physical, mental, sensory, and multiple

disabilities in both adults and children'8 and
produce a scale of severity, involves the time
consuming collection of extensive information
from survey respondents. For the most part,
however, those calculating health expectancy are
dependent on quite restricted information on
disability collected by regular or sporadic popula-
tion surveys concerned with many other health or
general topics. Sometimes the information relates
to management of self care, or activities of daily
living (ADL), which allow some categorisation of
severity of disability among the more disabled
section of the population; but in other cases there
are data only on whether or not survey informants
suffer from a longstanding limiting illness, as in
the British general household survey'9 or the
Quebec health survey of 1987.20
One concerted effort to produce common

measures of disability has been that of the group
convened by the WHO Regional Office for
Europe and the Netherlands Central Bureau of
Statistics to develop common methods and

21instruments for health interview surveys.
Among other survey questions, it has proposed a
series specifically concerned with disability which
allows three broad levels of severity to be distin-
guished. The group, which was established before
REVES, includes members who later became
attached to the Network.
REVES participants also agreed on a number of

other desirable properties of measures of dis-
ability or morbidity on which health expectancy
indices are based: first they should be applicable
to all age groups, including children, so as to allow
calculation of health expectancy from birth and
young ages; second, they should cover mental
disorders, including cognitive decline, and their
disabling consequences; and last, the population
base for derivation ofthe measures should include
people resident in institutions where a significant
proportion of the oldest old and most severely
disabled are to be found.
The continuing problem ofharmonising opera-

tional definitions of disability in developed coun-
tries is of minor proportions compared with that
of harmonisation between developed and
developing countries. Many developing countries
are also beginning to experience population aging
as premature mortality and birth rates decline,
and the UN Statistical Office, under the World
Programme for Action Concerning Disabled Per-
sons, has already reviewed methods of collecting
data on disability by a number of countries.22
They will go on to develop practical guidelines for
producing disability statistics from censuses and
surveys if requested by the UN Statistical Com-
mission.

The application of the DFLE indicator
Given the variation in the operational definition
of disability, it is remarkable that DFLEs for
different developed countries are not very dis-
similar. Whereas life expectancy at birth for men
in a number of countries (including England and
Wales) has in recent years been between just over
70 and 74 years, DFLE has varied between under
60 to 67.23 As a proportion of life expectancy,
DFLE among men has varied from about 80% to
90%. Interestingly, although life expectancy is
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generally greater among women than men, DFLE
as a proportion of female life expectancy is lower
in almost every country.
As remarked earlier, one of the engines of the

quest for reliable measures of health expectancy
has been the debate about the likely effect of
increasing life expectancy on the volume of
morbidity in populations. For this reason investi-
gations of change in health expectancy over time
and its relationship to change in life expectancy
have been among the main objectives of many
working in the field. Endeavours are hampered by
the same problems of reliability and differences in
the instruments used to identify disability as

occur when comparing results from different
countries at the same period.
Of the comparatively few studies of change

within countries over time, some show no clear
evidence of trends, whereas others suggest a

slightly worsening situation. For example,
Bebbington's calculations for England and Wales
between 1976 and 1988, which make use of the
evidence on the prevalence of limiting long-
standing illness from the general household sur-

vey, suggest that "recent improvements in health
care seemed more to prolong the life of disabled
people, than to prevent disablement".24 Yet
others, who have used information about dis-
ability which includes material on degree of
severity, have shown similar results but also some
evidence that the additional disability is of the less
severe kind. Robine concludes from a comparison
of time series from several countries that the
evolution of life expectancy free of less severe

disability at birth (in relation to that of life
expectancy) appears to confirm the pessimistic
view that an expansion of morbidity is occurring.
On the other hand, evidence of the trend in life
expectancy free ofmore severe disability suggests
equilibrium (J-M Robine, unpublished data25).
Given the reliability problems which attach to
most measures of disability together with the
comparative brevity of existing time series, the
issue ofwhether there is an expansion or compres-

sion of morbidity or a state of equilibrium
between health and life expectancy remains open.

Health expectancy as a policy planning tool
A health expectancy indicator of the kind
described can be used to watch the way the health
of a population is evolving, to show how it
compares with that of other populations, and to

suggest, once the trend becomes clear, whether a

compression or expansion of morbidity is in
prospect. It does not of itself suggest any way in
which improvement can be hastened or deteriora-
tion reversed, nor what the causal influences on

such trends might be.
To be of value for the planning of health

systems-that is, to indicate the relative benefits of
different kinds of interventions and targets for
them-the measure of health expectancy has to be
applied, and preferably derived and constructed, in
a different way. Papers on these developments are

among themost exciting and promising to have been
brought together at meetings of REVES.
Two studies illustrate the potential of this

approach. One by Mathers (C Mathers, 1992;

unpublished25), using Australian cross sectional
data on disability and the underlying condition
reported by informants, suggests the effects on
both life and health expectancies which would
result from the total elimination of each of the
major disease groups. His calculations indicate
that for disease groups which cause significant
disability but little mortality (like musculoskeletal
conditions) there would be considerable gains in
disability free life expectancy and equivalent
reductions in expectation of life with disability.
For disease groups like circulatory conditions
which result in significant mortality and disability
there are gains in life expectancy both with and
without disability (due to other causes), but the
latter substantially outweigh the former.
The Sullivan method of calculating health

expectancy based on cross sectional information
takes account of any reversals of disability, but
does not make this explicit. In fact, studies have
shown that many of those who become disabled,
even at older ages, regain their functioning within
a few years.26 27 Moreover, because the Sullivan
method deals with means, it implies that the
probabilities of death are the same for those with
and without disability. It is to take account of the
essentially dynamic nature of the course of health
that the use of longitudinal surveys has grown and
is advocated by REVES (M C Myers, unpub-
lished25). The approach makes it possible to
examine and compare the experience of real,
rather than hypothetical, cohorts to aid the identi-
fication oftrends.28 Longitudinal data can be used
to construct multistate life tables and other forms
of event history analysis which allow an
individual's movements through various health
states to be captured and related to other currents
of their experience.
Crimmins and her colleagues (unpublished25)

have used material from the US longitudinal
study of aging to simulate future expectation of
life with and without disability under variable
assumptions. They show that reducing mortality
alone increases the prevalence of disability, and
that delaying the onset of disease leads to the
greatest reduction in prevalence-greater than
rehabilitation. They point out, like Mathers, that
some of the most common disabling diseases are
non-lethal--osteoarthritis and sensory impair-
ments-and concludes that research efforts
should concentrate on delaying the onset of these
diseases "if we are not to have longer life but
worsening health".
Both papers give quantitative form to what may

seem to be a common sense view of broad health
intervention priorities for the older population.
Specific guidance on realistic intervention stra-
tegies, however, requires more complex models
and more extensive longitudinal information on
the dynamics of both morbidity and disability, as
well as on risk factors and service use, usually
from more than one source. Thus Liu et al,29 in
dealing with actuarial aspects of health
expectancy, combine information from one cross
sectional and two longitudinal surveys to draw
inferences for private insurance financing of long
term care for the elderly. They point out that
public policies for long term care can employ the
same information.
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A paper by Wolfson and Manton, presented at
the fifth meeting of REVES in 1992 (M C
Wolfson, K G Manton, unpublished25), advo-
cated the development of a microsimulation
model more complete and integrated than models
already in use. With such methods, the authors
say: "We could estimate not only conventional
measures like cause-deleted life expectancy, but
also 'risk-deleted' or 'intervention-added"'. They
add that the resulting demonstration of the
morbidity-and not just the mortality-
associated with various diseases might encourage
the reallocation of health resources away from
acute end stage intervention towards efforts to
reduce or prevent more prevalent but less fatal
chronic conditions, together with the associated
disabilities.

The value of international cooperation
An indicator of health expectancy was developed
20 years before the foundation of REVES and
applications and publications proliferated in the
1980s. REVES, by providing a forum for the
exchange and coalescence of ideas on health
expectancy, has had a synergistic effect. It has
generated research which might otherwise not
have been undertaken and disseminated under-
standing of the complexities of the issues
involved. Perhaps of most importance, REVES
has obliged the growing number of researchers in
the field to confront the problems of producing a
reliable indicator, and to give greater thought to
the uses of health expectancy to policy planners.
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