
Research Article
Increasing Longevity and the New Demography of Death

George W. Leeson

Oxford Institute of Population Ageing and Oxford Martin School, University of Oxford, Oxford OX1 2JD, UK

Correspondence should be addressed to George W. Leeson; george.leeson@ageing.ox.ac.uk

Received 6 February 2014; Accepted 27 May 2014; Published 24 June 2014

Academic Editor: Sally Guttmacher

Copyright © 2014 George W. Leeson. This is an open access article distributed under the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

The world is ageing at both an individual and population levels and population ageing is truly a global phenomenon, the only
notable region of exception being sub-Saharan Africa, which remains relatively young in demographic terms. At an individual
level, life expectancies at birth have increased at the global level from 47 years in the mid-20th century to around 70 years today
and are expected to rise to 76 years by the mid-21st century. At the population level, the proportion of the world’s population aged
60 years and over has increased from 8 percent in themid-20th century to 12 percent, and by 2050, it is expected to reach 21 percent.
In Europe, ageing has continued at a slower rate, but with the emergence of increasing numbers of centenarians.This paper outlines
the transition using data from England andWales from a demography of young death in the mid-19th century to a demography of
survival in the 20th century and on to the new demography of old death in the 21st century. The paper provides evidence that it is
likely that ages at death will continue to increase, with more andmore people reaching extreme old age. At the same time, it is likely
that life expectancies at birth will continue to rise, taking life expectancy at birth in England andWales to 100 years or more by the
end of the 21st century. The new 21st century demography of death will lead to annual numbers of deaths far in excess of previous
maxima.

1. Introduction

The world is ageing both at individual and population levels
[1, 2] and population ageing, which was once regarded
as an issue for the developed economies of Europe and
North America is truly a global phenomenon now reaching
Latin America [3], the only notable region of exception
being sub-Saharan Africa, which remains relatively young in
demographic terms [4].

At an individual level, life expectancies at birth have
increased at the global level from 47.9 years in the mid-20th
century to around 70 years today and are expected to rise
to 76 years by the mid-21st century. At the population level,
the proportion of the world’s population aged 60 years and
over has increased from 8 percent in the mid-20th century
to 11 percent and by 2050, it is expected to reach 21 percent,
equating to more than 2 billion people [4].

In Europe, ageing has continued albeit at a slower rate,
but with other elements, namely, supercentenarians and a
new demography of death. England and Wales have become
demographically mature [5] with more people in mid-2011
aged 60 years and over (12.2 million) than people aged under
15 years (9.9 million) [6].

The scale of ageing—both at the population and indi-
vidual levels—across the globe is thus by any measure
truly dramatic and must surely be regarded as one of the
success stories of humankind as more and more people live
long, relatively healthy lives. However, this success does not
come without some concerns, perhaps, and challenges, most
certainly.

With the success of ageing populations has come a return
to a demography of death, albeit in a new form. In the mid-
19th century, European populations were young and short-
lived with high levels of infant mortality. For example, more
than half of almost 370,000 deaths in England and Wales
in 1850 would have occurred among people aged less than
60 years. By the early 21st century, these same populations
have become old and long-lived and almost 90 percent of the
deaths in England and Wales now occur among people aged
over 60 years and this ageing of death will continue.

This paper will outline, therefore, the new demography of
death that the 21st century is predicted to bring to England
and Wales and in doing so it looks at the development in
the number of centenarians, and in particular the number
of supercentenarians (i.e., persons aged 110 years and over)—
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a result of radical life extension and a dramatic witness to this
new demography. What we shall outline in this paper is the
transition in England andWales from a demography of young
death in the mid-19th century to a demography of survival in
the 20th century and on to the new demography of old death
in the 21st century.

2. Population Ageing

The populations of most countries around the globe are
ageing [1–3] and this in its own right is creating a demography
of low fertility and increasing longevity, the drivers of ageing
populations (e.g., [7]), whichwill lead to the newdemography
of death.

Life expectancies have been increasing quite dramatically
since the turn of the 20th century [8, 9], but what has been
particularly striking is the improvement in survival at older
ages [10, 11] and there seems to be an increasing body of
evidence that lives will continue to be extended for some time
to come (e.g., [2, 3, 12–19]) but the subreplacement fertility
norm into which many European countries seem to have
settled is equally impressive and equally challenging [20].

As pointed out by Oeppen and Vaupel [21], female life
expectancy at birth in the longest lived country at any
time has increased year on year since 1840 at a rate of
approximately 3 months per year—likewise males, albeit at
a slower rate.

Experts have been continually sceptical about the poten-
tial for ever-increasing life expectancies, moving from a
belief in limits to lifespan to a belief in a limit to life
expectancy. As early as 1928, this limit was predicted to be
64.75 years for both males and females [22]. That forecast
at the time of writing had—unbeknown to Dublin—already
been surpassed in New Zealand. Later, Olshansky et al. [23]
put the limit at 35 years at age 50, but again this was exceeded
just 6 years later by Japanese females.

In the following, to introduce the development of the
demography of death to the present, we shall outline the
drivers of population ageing, namely, decliningmortality and
declining fertility, before moving to the changing age struc-
tures arising from this development and the newdemography
of death that will develop in the 21st century, employing data
from England and Wales.

3. The Development of Mortality in
England and Wales

3.1. The Number of Deaths and Infant Mortality. The first
driver we shall consider is that of mortality and Figure 1
illustrates the development in the total number of deaths
(and births) and Figure 2 illustrates the development in the
infant mortality rate in England and Wales in the 19th and
20th centuries. Of course, the absolute number of deaths as
a demographic measure is not a helpful measure, but in this
context we are consideringmortality in simple absolute terms
to reveal the changing composition of the demography of
death behind the story of improving survivorship which is a
part of population ageing.
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Figure 1: The annual number of deaths and births in England and
Wales, 1838–2011. Source: data provided by ONS.
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Figure 2: Infant mortality rate (deaths under 1 year per 1000 live
births) in England and Wales, 1900–2011. Source: data provided by
ONS.

In the middle of the 19th century, the absolute number of
deaths per year in England and Wales (i.e., deaths registered
as occurring in England and Wales) was increasing from
around 350,000 to around 600,000 by the end of the 19th
century. The number peaked in 1918 at just over 610,000,
after which deaths in absolute terms declined to around
440,000, increasing then as the ageing of the population
gained momentum.

By 2011, the number of deaths in the population was just
over 484,000 corresponding to a crude death rate of 8.8 per
1000 population—the lowest level recorded for England and
Wales [24].

An element of the dramatic changes in the structural
development of death and the demography of death was the
decline in infant mortality in England andWales throughout
the 20th century (Figure 2). At the turn of the 20th century,
infant mortality had been as high as 154 deaths under 1
year per 1000 live births, which corresponded to the infant
mortality rate in India in the late 1950s [4].This rate has been
halving every 25 years roughly except for the period from 1975
to 1990, where the halving time decreased to around 15 years,
returning thereafter to be on track for 25 years halving again,
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Figure 3: Life expectancy at birth for males and females in England
and Wales, 1841–2010. Source: data from the Human Mortality
database.

ending at just 4.4 deaths under 1 year per 1000 live births in
2011.

3.2. Life Expectancies at Birth. Life expectancies in England
andWales increased equally dramatically in this same period
as it appears from Figure 3 (life expectancies at birth) and
from Figure 4 (life expectancy at age 65 years). It was not
until the early years of the 20th century that life expectancies
at birth for both males and females in England and Wales
exceeded 50 years, having risen only modestly from around
40 years for both males and females in the early 1840s to 51
years for females and 47 for males, who did not exceed 50
years until 1909. Apart from the impact of both World Wars
on male life expectancy—with it falling back to as low as 33
years in 1918 and 56 years in 1945—there has been a steady
increase in life expectancies at birth up until the present
(Figure 3).

The speed of improvement in life expectancy is also worth
noting. The time taken for ten-year incremental increases
in life expectancy at birth for both males and females since
1841 decreased quite dramatically initially but has since been
more prolonged. So, the first 10-year increase for females took
around 60 years and for males almost 70 years; the second
took just over 20 years for females and just over 25 years for
males; the third increase took around 26 years for females
but more than 40 years for males; and while the fourth 10-
year increase for females took almost 60 years, it had still
not been achieved for males by 2010. This reflects in part
the transition from juvenile to senescent mortality [12], with
improvements in life expectancy at birth being more difficult
to achieve as improvements in early and midlife mortality
have been almost fully attained.

The difference in male and female life expectancies at
birth also exhibits an interesting development. Until around
the 1870s, it remained at approximately 2 years after which
it increased to approximately 3 years until the early 1900s
at which time increased to 4 years, and it was not until
post 2nd World War that the next 1-year increase occurred,
then proceeding to a 6-year difference in the 1960s. In the
1990s, however, the life expectancies began to converge; the
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Figure 4: Life expectancy at age 65 formales and females in England
and Wales, 1841–2010. Source: data from the Human Mortality
database.

difference was falling to approximately 5 years in the 1990s
and to approximately 4 years by the 2010s.

Thus, the first 50 years of the 20th century saw life
expectancies at birth for both males and females increase by
20 years (a 43-percent increase for males and a 42-percent
increase for females). In absolute terms, as we shall see later in
this paper, it will take 100 years from 1950 to 2050 to increase
these life expectancies at birth by an additional 20 years
(now only a 29-percent increase for males and a 23-percent
increase for females). This is driven by a shift in mortality
declines from the younger to the older age groups, reflecting
the demographic reversal of the previous conviction that
mortality at older ages is intractable [11, 25].

3.3. Late-Life Mortality and Life Expectancies at Age 65.
Declines in mortality among the extreme aged have been
striking [11] with the age-specific mortality rate for females
in their 80s and 90s in England and Wales declining from
about 180 per 1000 population in 1950 to less than 90 by 1995.
Improvements have also occurred in the second half of the
20th century for males [26–28].

Life expectancy at age 65 in England and Wales was slow
in beginning to increase (Figure 4). Indeed, from 1841 to the
early 20th century, it remainedmore or less the same, and the
difference between male and female life expectancies at age
65 at the time was less than 1 year.

The turn of the 20th century saw life expectancy at age 65
begin to increase steadily, particularly for females, and with
this came a divergence of male and female life expectancies.

The post 2nd World War era saw the continued increase
in life expectancy at age 65 for females, while males began to
slow, thereby increasing themale-female difference to around
4 years from the mid-1960s to the mid-1980s. By 2010, males
had caught up somewhat and had reduced the difference to
approximately 2.5 years. One hundred and seventy years had
seen late-life life expectancy increase by just over 7 years
for males and almost 9 years for females—something of an
achievement given the previous conviction that mortality at
older ages was intractable [11, 25].
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4. The Development of Fertility in
England and Wales

The declining levels of mortality and increasing longevity
discussed above have been accompanied by fertility declines
in line with classical demographic transition theory (e.g.,
[29, 30]). We consider this development in the following.

4.1. The Number of Births. As can be seen from Figure 1, the
number of live births in England and Wales has experienced
a much more pronounced development since the middle
of the 19th century, increasing steadily in the third stage
of the demographic transition, when mortality is declining
but fertility remains high, from around 600,000 per year to
almost 950,000 at the beginning of the 20th century.

The 20th century saw a roller-coaster of booms and busts
far more pronounced than the “gentle” ups-and-downs of
deaths.

The first bust and boom came with war.
There was understandably a dramatic drop in births

during the 1st World War which was followed by an equally
dramatic but short-lived revival which saw the number of live
births increase from around 660,000 in 1918 to more than
950,000 in 1920.

The second bust and boom came with war.
A more or less continual decline follows after 1920 until

the early years of the 2ndWorldWar, after which England and
Wales experience their first baby-boom inmodern timeswith
more than 750,000 live births in 1944 rising again to more
than 880,000 in 1947.

After 2ndWorldWar, the cycle of boomand bust has been
one of demographic momentum—children of children, so to
speak.

So, the next baby-boom, which defined the baby-boom
generation in England and Wales, began in 1955, peaked in
1964, and bottomed in 1977. From 1956 to 1976 inclusive, there
were fifteen and a quarter million live births in England and
Wales, but 1977 with just under 570,000 births saw the lowest
number of live births in a single year since 1850.The children
of the baby-boomers provided another more modest baby
boom in the 1980s, but live births busted again in 2001 (less
than 600,000), a quarter of a century after the previous bust
in 1977.

4.2. Total Fertility. In considering the development from the
end of the classical demographic transition and into the
second demographic transition, it should be remembered
that in the mid-18th century total fertility in England and
Wales was at around 3.75–4.5, from where it rose to around
5.75 in the early 1800s [31].

The 20th century then saw fertility in England and
Wales fall towards replacement level in the continued fertility
decline of the demographic transition and then as illustrated
in Figure 5 to below replacement in the second demographic
transition [32], leaving England and Wales still in a low
fertility cycle after almost 40 years of below replacement
fertility. Figure 5 reveals the low fertility plateau of the period
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Figure 5: Total fertility in England and Wales, 1938–2011. Source:
data provided by ONS.

1973–2011 which is causing concern among demographers
and policy makers [33].

5. The New Demography of Death

5.1. Life Expectancy in the 21st Century. It is predominantly
the combination of the development in fertility andmortality
outlined above that brings about the ageing of the population
and the transformation of the population pyramid, although
of course international migration also plays a role.

In England andWales, the 20th century saw a transforma-
tion of the classic population pyramid as the outlined changes
in fertility, early life and then later life mortality passed into
and through the age profile of the population.

The societies of the future with highlymature populations
will be faced with amultitude of challenges arising from these
demographic developments, but of course societies will also
change—andwill need to change in response to thismaturing
demography. Population ageing is often equated with an
increasing number and proportion of frail, dependent older
people who become an increasing burden on society and
family. The numbers themselves are a warning that societies
need to change with the changing demography.

One consequence of the numbers change is the new
demography of death.

Mortality at advanced ages is being delayed and although
the future remains difficult to predict, there does seem to be
an increasing body of evidence that around the world lives
will continue to be extended for some time to come (e.g., [2,
3, 12–19, 21]).

Figure 6 illustrates the predicted development in life
expectancy at birth and at age 65 years for males and females,
respectively, in England and Wales from 2010 to 2100. By
the turn of the next century, life expectancies at birth are
predicted to be 93 years formales and 95.6 years for females in
England andWales, while at age 65 years, life expectancies are
expected to be 29.9 years for males and 31.1 years for females.

5.2. Extreme Longevity for More People. According to data
provided by the Office for National Statistics and the Human
Mortality Database, the number of people aged 100 years and
over in England and Wales increased from less than 200 in
1922 to 570 in 1961. By 1981, this number had climbed to
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Figure 6: Life expectancies at birth and at age 65 years for males
and females, respectively, in England and Wales from 2010 to 2100.
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2,418 and to 12,318 in 2012 and by the middle of the century
the number is expected to be close to 300,000 [34]. Own
calculations suggest that the figure will be around 1 million
by 2100. It is estimated that around a third of babies born
in England and Wales in 2012 will survive to celebrate their
100th birthday and between 5 and 15 percent of males and
between 9 and 20 percent of females aged 65 years in 2012
can expect to reach 100 years of age. (These ranges refer to the
differences between the low life expectancy variant, principal
projection, and high life expectancy variant). (Office for
National Statistics (2012b) [35]).

So more people are living longer and the longest lived are
living longer too. The survival curve will continue to become
more and more rectangular in shape—and it may also be
stretched along the age axis as a result of extendingmaximum
lifespan. This is supported by estimates from the Office of
National Statistics for England and Wales [13, 14]. From the
1960s to the late 1990s in England and Wales, the highest
verified age at death has ranged from 109 to 115 years. If future
death rates fall in line with official projections, the highest
ages being reached in the 2080s will be 116 to 123 years, and
these will be from the baby-boom cohort of around 1966 [13].

5.3. More Deaths. As we have outlined, in the middle of
the 19th century, the absolute number of deaths per year in
England and Wales was increasing from around 350,000 to
around 600,000 by the end of the 19th century. The number
peaked in 1918 at just over 610,000, after which deaths in
absolute terms declined to around 440,000, increasing then
as the ageing of the population gained momentum.

By 2011, the number of deaths in the population was
just over 484,000 corresponding to a CDR of 8.8 per 1000
population—the lowest recorded for England andWales [24].

What of the future?
The combination of the population dynamics discussed

translates into a new demography of death. Let us extend the
data on deaths in England and Wales in Figure 1 to cover the
21st century (Figure 7).
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The development of this demography of death over the
200 year period from the mid-19th to the mid-21st century
is striking. The total number of deaths in England and Wales
increases from 342,760 in 1838, when 50 percent of a cohort
was dead by age 45 years, to almost twice that number,
666,253 in 2050, when 50 percent of a cohort will be surviving
to age 90 years. The latter part of the 20th century witnessed
deaths on an absolute scale per annum comparable to the
years of the 1st World War, and by 2050, levels will be higher
than ever previously experienced.

But it is the structure of this new demography of death
that is interesting (Figure 8).

Since 1959, death has been dominated by deaths of people
aged 60 years and over and this domination has increased
and will continue to increase at least until the middle of this
century. In 1959, 78 percent of deaths were people aged 60
years and over. This had increased to 88 percent by 2009
and is predicted to reach 94 percent by 2050. And in line
with the ageing of the population of England and Wales, the
proportion of the 60-plus deaths aged 80 years and over has
also increased and continues to increase—from 34 percent in
1959 to 60 percent in 2009 and 78 percent in 2050.
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All of this reflects the continuing rectangularisation of the
survival curve [8].

6. Concluding Remarks

This paper has outlined the new demography of death that
the 21st century is predicted to bring, by way of example to
England and Wales, and has looked at the development in
the number of centenarians and supercentenarians—a result
of radical life extension and a dramatic witness to this new
demography.The paper has outlined the transition using data
from England andWales from a demography of young death
in the mid-19th century to a demography of survival in the
20th century and on to the new demography of old death in
the 21st century.

The paper provides evidence that it is likely that ages at
death will continue to increase, with more and more people
reaching extreme old age. At the same time, it is likely that
life expectancies at birth will continue to rise, taking life
expectancy at birth in England andWales to 100 years ormore
by the end of the 21st century.

The new 21st century demography of death will lead to
annual numbers of deaths far in excess of previous maxima.

While this is in all respects a natural consequence of
the ongoing demographic development in England and
Wales and similar developed economies, there remains the
question: are we prepared for this new demography death,
its scale and structure, as individuals, families, communities,
and societies?

The ageing of European populations in the latter part of
the 20th century was a demographic surprise brought about
by a combination of demographic resistance to dismissing the
idea of a limit to human longevity and the creeping decline in
mid- and late-life mortality as the prevention and treatment
of for example, heart disease improved. Experience provedwe
had pushed old age into our 80s.

The future could be an equal demographic surprise if
we ignore the evidence of the new demography of death,
which also would suggest that the lives of more and more
people will continue to be extended and centenarians and
supercentenarianswould comprise an increasing number and
proportion of our populations.

While this paper has developed economies as its point of
departure—with data from England andWales specifically—
the new demography of death is also a 21st century chal-
lenge for the emerging economies of the world, where life
expectancies continue to increase. However, these economies
are challenged additionally by the speed of their fertility
transitions, which in many instances are occurring in one or
at most two generations.

So regardless of where we live, this all has fundamental
consequences for the way in which we as individuals view
our extending lives, but also for the way in which our lives
are compartmentalised into an early-life phase of education,
a midlife phase of work, and a late-life phase of retirement.

How could/should we begin to prepare ourselves for
this new demography of death? At the individual level,
it presents a challenge to our life course planning, which

needs to address this compartmentalisation mentality. It is
also a challenge to our concepts of old age and retirement
(is retirement even at age 75 years sustainable?). Family
dynamics will be challenged by the survival of extreme
aged generations delaying intergenerational succession and
depending on smaller families for support in frail and
dependent old age.

The prospect of declining population size as well as this
new demography of death raises even more and different
issues as the workforce contracts. This would lead to policy
discussions about controlled labour immigration, perhaps, to
compensate for the declining local workforce.

Buried in this demography of death is, however, a success
story of survival. Let us not be dismayed by that but let us
begin to discuss what it means.
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