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and prolonged rehabilitation. The estimated overall savings on
accident costs from the first year of seat belt legislation is of
the order of £120 million-enough to finance the running of
four whole health districts for one year.7
We need to remember, however, that wearing seat belts by all

occupants of motorcars is only a form of secondary prevention
in that it reduces the severity of injury after. the accident has
happened. More attention needs to be paid to primary preven-
tion-in the form of improving the behaviour of drivers and
especially in discouraging them from drinking and driving.
Members ofParliament welcome expert advice and informed

comment, especially when these are based on sound evidence.
The doctors' lobby was an important factor in the first stage
of seat belt legislation. Should the BMA now adopt the next
step as part of its policy? And should doctors lobby their own
local members of Parliament to prompt them to support the
early day motion?
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Mortality and morbidity
among the old
Today there are two and a half times as many people aged
over 85 as there were 30 years ago. The size of this age group
will continue to increase throughout the rest of this century
whether or not death rates among the very old continue to fall.
Those aged 85 spend on average 12 days a year in hospital,
compared with under one day a year for nearly all those aged
under 55 and just over two days a year for those aged 65.
Providers of health and social services expect that this increase
in the number of very old people will place further pressure
on already inadequate resources.'

In 1980 Fries presented a more optimistic view of the
future.2 He argued that the upper limit to the human life
span was biologically fixed at about 115 and that the average
life expectancy was unlikely to exceed 85. Advances in the
prevention and treatment of disease, particularly through
changes in health related behaviour, would delay the onset
of morbidity but would not affect the length of life. The
number of very old people would stop increasing, morbidity
would be compressed into a shorter period before death, and
the need for medical resources would be reduced. Death
would result from the biological process of aging rather than
from a specific disease. In this society, which Fries thought

was fast approaching, the survival curve would assume a
"rectangular" shape. A near horizontal line depicting the
low mortality up to about 85 would be followed by a sharp
drop at the age of "natural death."
The concept of a fixed limit to the human life span, central

to the Fries hypothesis, is not new.3 To support this, Fries
cited Hayflick's demonstration of the finite capacity of certain
cultured cells for in vitro replication.4 Hayflick suggested that
this limit was not reached by cells in vivo, but that other
functional losses occurred before replication stopped.

Fries's reliance on Hayflick's work, and the inferences that
he draws from it, have been criticised.5 Fries noted that there
had been no increase in the number of centenarians and used
this as further support for his case. He also argued that
aging is associated with progressive loss of organ reserve,
eventually resulting in death, and that the Gompertz law of
exponential increases in mortality with age was the statistical
model which best reflected this biological process.6 Neverthe-
less, the Registrar General of England and Wales has recently
shown that those born in 1880 were four times as likely to
reach the age of 100 as those born just 30 years earlier, and
that the Gompertz law does not adequately describe mortality
patterns at advanced ages.7
The evidence in favour of a fixed limit to the life span is

far from conclusive, but even if the hypothesis is accepted
it is not clear how relevant it is to issues of immediate concern.
Benjamin pointed out that no one has yet lived in an environ-
ment allowing aging unaffected by diseases of external origin.8
Persisting mortality differentials suggest plenty of scope for
further improvements and, although the incidence of some
chronic diseases seems to be falling,9 others are on the increase.
Successes in disease prevention may yet turn out to affect
biological indices of aging: smoking, for example, seems to be
associated with an earlier age of the menopause.10
Many of Fries's predictions rely not just on an upper limit

to the life span but also on an "ideal average life span" of 85.
To arrive at this figure Fries made a calculation from past
trends in mortality which entails assuming that, given an
overall level of mortality, there is a fixed relation between
death rates at different ages. He also had to assume that at
some stage deaths between birth and the age of 65 are
eradicated. The first of these assumptions is known to be
false11; the second, most would agree, is distinctly improbable.

Fries is correct that falls in mortality have been proportion-
ately greatest among the young and have progressively
declined with age. This does not mean that there have been
no changes in mortality at older ages. Investigation ofmortality
trends among the very old is hampered by problems of data.
In England and Wales inflation of age at a census was a serious
problem until well into this century12; problems at extreme
ages still persist.7 Ages recorded on death certificates are
generally more accurate,'3 resulting in errors in the calculation
of death rates due to the incompatibility of numerator and
denominator. Investigators who have devised methods of deal-
ing with these problems have all reached the same conclusion-
namely, that there has been a real and significant fall in
mortality even among those aged over 85. In America the
recent percentage falls in mortality in this age group exceed
those in all other age groups over 25.14-16 Manton found no
indication that mortality rates among the very old were
reaching a ceiling.17
The figure shows percentage changes in death rates at

various ages in England and Wales since 1891-1900. There
have been fairly sizable falls in the mortality of the oldest age
groups, and these show no sign of levelling off. Between
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1970-2 and 1978-80 life expectancy at age 85 increased by
about six months to 4-6 years for men and 5-6 years for women.
Even centenarians now have a greater than 50% chance of
surviving from one year to the next.7
The optimistic predictions that Fries made about morbidity

rested on assumptions about mortality not supported by the
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Percentage changes in age specific death rates in selected age
groups in England and Wales during 1891-1900 to 1971-80.
(Figure for 1891-1900 taken as 100%. IMR=Infant mortality
rate.)

data; nevertheless, they have attracted particular attention.61819
Fries argued that the relation between morbidity and mortality
is changing in a favourable direction but offered no evidence
in support of this contention.

Gruenberg suggested that, on the contrary, we were now
keeping people with chronic conditions, including mental
disorders, alive longer.20 Manton also concluded that the
duration of chronic conditions was increasing, although unlike
Gruenberg he attributed this to a reduced rate in the pro-
gression of some diseases due to innovations such as the
control of hypertension.'7 Several studies have shown an
increase in the life expectancy of those with dementia.213
This alone should temper optimism.
Changes in death rates at advanced ages do not exert a

major influence on the age structure of the population as a
whole or on the calculation of life expectancy at birth.24 25
They do affect, however, the size and structure of the elderly
population itself.26 Mortality among the old seems to be
falling at a faster rather than a slower rate than before and
there is no sign of a "compression of morbidity." Old people

may die from diseases that do not kill those in middle age;
that is not the same as dying a "natural death."27

Predictions based on the experiences of current generations
of very old people should be made with care, as cohort
differences are likely to be important. Nevertheless, we may
be certain that now and in the immediate future more rather
than fewer resources will be needed to cope with growing
numbers of very old people.
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