Chapter 5

Eighty Years of Sex-Specific
and Age-Specific Mortality Trends
France Meslé, Jacques Vallin, and Vladimir Shkolnikov

In Chaps. 2 and 3, we reconstructed annual sex-specific and age-specific mortality
trends from the second quarter of the twentieth century, which had been seriously disrupted by the crises of the 1930s and 1940s; in Chap. 4, we were able to correct the
standard estimates for the second half of the century, taking into account under-registration of deaths. From now on, therefore, we can work with a continuous series of life
tables for each of the years 1927–2006 (see the complete time series in Annex II on the
Website (http://www.demogr.mpg.de/books/drm/009 or http://extras.springer.com/)
for the main functions of these life tables).1 Figure 5.1 provides an overview, tracing
annual trends in life expectancy at birth for each sex over the course of the past
80 years.
In the Chaps. 2 and 3, our emphasis was above all on the extent of exceptional
losses due to the two major crises of the past; here, however, we shall highlight
long-term age-specific mortality trends, focusing in particular on the gradual change
in age-specific mortality and the influence of mortality trends in each age group on
the trend in life expectancy at birth.

1
For the most recent period, life tables have been published each year by the Ukrainian Statistical
Institute (see, for example, DKSU 2001, pp. 72–73), but they are biennial and not corrected for
under-registration of infant deaths. Annual tables have been published by Anatoli Stephanoviskii
(2001) for 1989–2006, but these too are not corrected for under-registration of deaths.
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Fig. 5.1 Annual trends in life expectancy at birth, 1927–2006, by sex

5.1

A Distinctive Trend in the Pattern
of Age-Specific Mortality

Figure 5.2 illustrates trends in the age-sex structure of mortality since the 1920s. So
that it will be easier to read, for earlier years it uses only the three biennial life tables
calculated around the 1926, 1939 and 1959 censuses2 (corrected for under-registration –
see Chaps. 2 and 4) and, for recent years, annual tables following one another at
10-year intervals – 1965, 1975, 1985 and 1995 (although the 2005 table has been
replaced by the most recent one, calculated for 2006).
Despite the dramatic crises of the 1930s and 1940s, from 1926–1927 to 1958–1959,
mortality declined in a very classic way in all age groups. In line with the conventional pattern, this reduction was especially strong among children and, in particular, adolescents (10–14 years, where the curve falls steeply to its lowest point), still
significant for young adults and then limited in old age. No exception to this general
downward trend can be found: all age groups benefited from it.
From the 1960s, the picture was entirely different. As early as the period 1958–1959
to 1965, although the downward trend continued among the very young, no more
headway was made at all beyond age 35 for men and age 45 for women: from these
ages, the two mortality curves meet. This was the start of an increasingly unfavourable

2
Since the 1926 census took place in December, the life table relates to the years 1926 and 1927.
In contrast, the 1939 and 1959 censuses took place at the beginning of January, so the life tables
relate to the years 1938–1939 and 1958–1959.
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Fig. 5.2 Change in age-specific probabilities of dying, from 1926–1927 to 2006

trend, in which, firstly, improvements among the very young slowed down and,
secondly and more especially, an upward mortality trend was established on a lasting basis among adult males. Among females, the rise in adult mortality has appeared
only in the most recent period, but this follows 20 years of stagnation.
Among men, the outcome is striking: from the ages of 35 to 75, probabilities of
dying were higher in 1995 than they had been before the Second World War.
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Fig. 5.3 Age-specific probabilities of dying from various life tables, compared to those from the
1938–1939 table

Between the ages of 40 and 55, they exceeded the 1938–1939 level by 60–70% and
were even far above the 1926–1927 level.
In the last decade, deformation of the age structure of mortality has been further
accentuated, with a rapid fall among the very young (aged between 1 and 15) contrasting with total stagnation in the adult age groups and even deterioration among
women aged 25–40.
Figure 5.3 clarifies the extent of this phenomenon by comparing the observed
age-specific probabilities of dying in these different periods with those from the
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1938–1939 table. Among males, it can be seen that the deterioration in adult
survival that became more permanently established from 1965 onwards has
worsened dramatically in recent years. In 1985, probabilities of dying beyond the
age of 40 came into line with and even slightly overtook 1938–1939 levels, but from
1985 to 1995 they saw a sudden, unprecedented rise, bringing them to the percentages mentioned above. By 2006, the situation was hardly any better.
On the female side, this two-phase trend is encountered in another form; in this
case, a long period of stagnation was followed by an abrupt deterioration between
1985 and 1995. The curve drawn for 2006 shows that there has been a much greater
relative improvement than for males, with the current situation lying more or less
halfway between the 1985 and 1995 curves.
The exceptional nature of this trend in mortality in Ukraine seems even clearer
when we compare it to that of Western European countries. So, for males, Fig. 5.4a
compares Ukrainian probabilities of dying in these different eras to French probabilities of dying calculated for the same dates.
In 1938–1939, the level of mortality among the very young in Ukraine was much
higher than in France (twice as high under 1 year old, and a full 4½ times higher at
ages 1–43), but over the age of 20 it was consistently lower than in France. In 1995,
on the other hand, while the difference in infant mortality between the two countries
had hardly changed, the probabilities of dying were higher in Ukraine than in France
for all age groups, and the gap between the two countries was particularly wide
between the ages of 30 and 60. Here too, it can be seen that this unfavourable trend
in adult mortality in Ukraine gradually became established from 1965 onwards, but
worsened dramatically after 1985. This deterioration has continued in the last
decade, though mainly to the detriment of men aged 25–45. At ages 30–35, excess
mortality in Ukraine has increased more in the last 10 years than in the previous
40 years. But basically this deterioration is relative: the gap has widened much more
because of improvements in France than because of negative trends in Ukraine.
Conversely, comparison with Russia shows clearly that the age structure of
Ukrainian mortality has followed a trend very similar to and concomitant with that
of Russian mortality (Fig. 5.4b). Certainly, the situation in Ukraine, which seemed
terrible in the earlier comparison with France, here looks slightly more favourable,
but that in no way prevents identical phenomena from coming into play, since –
whatever the period – the gap between Ukrainian and Russian risks remains more or
less the same and hardly varies with age. The highly characteristic feature of deteriorating adult mortality, which we have already highlighted for Russia (Meslé et al.
1996, pp. 14–15), is reproduced line for line in Ukraine.

3
In reality, perhaps this contrast between infant mortality and mortality at ages 1–4 is exaggerated,
since it may be that some infants who died towards the end of their first year of age were classified
in the 1–4 age group instead of the group under 1 year old (see Chap. 4).
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Fig. 5.4 Age-specific male probabilities of dying in Ukraine, from various life tables, compared to
(a) French probabilities of dying and (b) Russian probabilities of dying observed in the same era

5.2

The Influence of Various Age Groups on Changes
in Life Expectancy

Using, inter alia, the results of the estimates made in Chaps. 2 and 3, Figs. 5.5 and
5.6 trace annual trends in 5-year probabilities of dying from the mid-1920s.
However, in order to make the figures more legible, the crisis years (1932–1934 and
1941–1947) are not shown here. This makes it much easier to judge the continuity
of trends in the absence of crisis. These two figures highlight the striking contrast
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Fig. 5.5 1927–2006 trends in probabilities of dying for the first four age groups (0, 1–4, 5–9 and
10–14 years of age), from abbreviated life tables

Fig. 5.6 1927–2006 sex-specific trends in 5-year probabilities of dying beyond age 10
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between the period running from the pre-War years to the mid-1960s, which – if
we disregard the crisis years – shows a very rapid overall reduction in mortality,
and the subsequent period, which, when mortality was not actually rising, was
marked by stagnation.
The most recent period has been marked by stronger differences in trends between
age groups: for children under 10 years of age, the downward trend in mortality has
accelerated; the long period of stagnation for young people aged 10–25 has come to
an end; however, mortality has increased in all the adult age groups.
In order to clarify the role played in life expectancy by these mortality trends at
different ages, we created five large age groups, merging the 5-year groups whose
trends, as shown in Figs. 5.5 and 5.6, were most alike. The first group brings together
children from 0 to 14 years of age. This is because, at all these ages, the dominant
factor was the rapid decline in mortality between 1938–1939 and 1965. Their subsequent course was fairly monotonous, and almost stagnant until it accelerated
again recently (Fig. 5.5). The second group covers young people and adults from 15
to 34 years of age; they have also enjoyed a fairly large fall in mortality since the
pre-War period, but in recent years have experienced somewhat marked fluctuations
(Fig. 5.6). The third group is made up of adults aged 35–54: these are the people
who bore the full brunt of the deterioration in the 1960s and 1970s, as well as of the
major fluctuation in the 1980s. With the fourth group, aged 55–69, we are dealing
with age bands that also experienced a strong post-1965 decline, but were less
affected by the 1980s fluctuation. Finally, the fifth group, which brings together
people over 70 years of age, is characterized by the most monotonous trends of the
whole period.
Next we shall endeavour to measure the respective roles of these five large age
groups (0–14, 15–34, 35–54, 55–69, 70 and over), firstly in the life expectancy
gains of the anni mirabiles4 (1938/1939–1965) and losses of the anni horribiles
(1965–2006), and secondly in the gender gap in life expectancy and its trends; we
shall again make use of comparisons with France and Russia.5 The breakpoint in
1965 marks the change from a period of major improvements in health to a period
of persistent crisis.

4
However, these gains should obviously not lead us to forget the terrible crisis with which this
period began, with the Second World War and the Stalinist repression (Chap. 3). The rise in life
expectancy over the course of this period is nothing short of remarkable.
5
The problems of under-registration of deaths that led us to correct Ukrainian infant mortality over
the whole period and old-age mortality up to 1964 also arise in relation to Russia (Shkolnikov et al.
1995a, b). In our book on Russia (Meslé et al. 1996), we made several hypotheses about the extent
of under-registration, but abandoned the idea of making any corrections, since these would have
had hardly any influence on cause-specific mortality trends from 1965 to 1995. Having embarked
on an exploration of the past in order to enhance our analysis for Ukraine, it was essential to correct
the crude data; then, in order to ensure overall consistency, we extended our corrections to the
whole period under study. In order to make these corrected Ukrainian data comparable to the
Russian data, here we have applied the same corrections to Russia.
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Life Expectancy Gains (1938/1939–1965)
and Losses (1965–2006)

Between 1938–1939 and 1965, life expectancy in Ukraine rose from 48.0 to
67.6 years for men and from 52.9 to 74.6 years for women. What role did mortality
trends in the different age groups play in this gain of 19.6 years for men and
21.7 years for women? Several writers have proposed methods that allow a gap in
life expectancy to be broken down according to age-specific mortality differences
(Andreev 1982; Pollard 1982, 1990; Pressat 1985); all of them give extremely similar results. The results that follow were obtained by applying Andreev’s method.
During this period, the very large gains in life expectancy obtained in Ukraine
were entirely thanks to the fall in child mortality. The reduction in mortality at
0–14 years alone explains 15.4 years’ improvement for males (Fig. 5.7a) and
14.9 years for females (Fig. 5.7c), representing 79% and 69% of the total gain for
the respective sexes. Although the dominant role of the fall in mortality in these age
groups was a little less pronounced among females, that is because in this period
there was also a fairly significant reduction in female adult mortality, notably
between the ages of 15 and 34, resulting from reduced fertility and improved childbirth conditions and delivery outcomes. This is also the factor that led to females
enjoying greater longevity than males. But, overall, for both sexes, increased longevity was really due mainly to the fall in infant and child mortality.
What happened in Russia in the same period was entirely comparable (Fig. 5.7a, c).
Of course, in starting from a slightly lower level of life expectancy, Russia made
even more progress than Ukraine, with mean length of life rising from 39.6 years in
1938–1939 to 64.0 in 1965 for males and from 46.1 to 73.3 years for females – an
increase of 24.4 and 27.2 years respectively (as against 19.6 and 21.7 in Ukraine).
But the role of the fall in child mortality was just as dominant: 76% for males and
70% for females (so in Russia too, the place of other age groups was a little more
significant for females than for males).
Things in this regard were completely different in France (Fig. 5.7a, c). Firstly,
advances in life expectancy were much smaller. French males, who already had a
life expectancy of 56.2 years in 1938–1939, saw an increase of only 11.6 years by
1965, as against 19.6 years for Ukrainian males; while females, starting from
62.3 years, gained only 12.8 years, as against 21.7 for Ukrainian females. This was
the period when the countries of Eastern Europe, in particular Russia and Ukraine,
made great strides in catching up on Western Europe. Secondly, French life expectancy gains were much less dominated by a fall in mortality at ages 0–14. With
gains of 5.0 years for males and 4.5 for females, the fall in mortality at these ages
was responsible for only 43% and 35% of the respective total increases in life expectancy. For both males and females, the decline in mortality between the ages of 15
and 54 produced more additional years of life than the fall in child mortality.
Moreover, for French females, the increasing role of the downward trend in mortality in older age groups is already apparent during this era: it was responsible for
1.8 years of additional life expectancy at ages 55–69 and for another 2 years at age
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Fig. 5.7 Influence on life expectancy trends of variations in mortality between different age
groups
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70 and over, representing a full 30% of overall gains (as against only 13% among
Ukrainian females).
The contrast between Ukraine and Russia, on the one hand, and France, on the
other, is even more striking when we look at the second period, 1965–2006, which
was characterized by a reduction in life expectancy in the first two countries at a
time when advances were still being made in France (Fig. 5.7b and d). During this
period, Ukrainian males lost 5.4 years and Ukrainian females, 0.9 years. The trend
in mortality at ages under 15 was still the sole source of life expectancy gains, but
was extremely limited: over a 40-year period, falls here produced gains of only
1.2 years for males and 1.0 years for females. In all the other age groups, increased
mortality led to loss of years of life. The phenomenon was very marked among
males, notably aged between 35 and 70. This increase led to their losing 3.1 years
of life expectancy at 35–54 years of age, and another 1.9 years at 55–69 years of
age; these two age groups alone explained 92% of the total reduction in male life
expectancy. Among females, the losses, which were smaller, were divided between
mature adults and the old. During this period, trends observed in Ukraine were more
unfavourable than those in Russia, where gains from the downward trend in mortality at ages under 15 were higher and losses due to the increase in adult mortality,
slightly lower. On the other hand, both countries stand in stark contrast to France,
where not only did life expectancy continue to grow, but the fall in adult mortality,
and above all in mortality at ages over 70, played an increasingly overwhelming part
(47% of the 8.9 years gained by females).

5.2.2

Age Groups and the Gender Gap in Life Expectancy

On the eve of the Second World War, the gender gap in life expectancy was significantly narrower in Ukraine (4.9 years) than the observed difference in France (6.2)
and in Russia (6.5). After that, this gap widened in all three countries, but more
rapidly in Ukraine and more rapidly still in Russia (Fig. 5.8). In 1965, with a gap of
7.0 years, Ukraine was at more or less the same level as France (7.3), while Russia
had already reached 9.3 years. This trend subsequently became even more pronounced: in 2006, there was a gap of 6.9 years in France, compared to 11.5 years in
Ukraine and 12.9 in Russia.
In order to assess the roles of the different age groups in these gender gaps in life
expectancy, we again used Evgenii Andreev’s method of breaking them down
(Fig. 5.8).
Infant and child mortality, which had played a major role before the Second
World War – especially in Russia and Ukraine, but to a lesser extent also in France –
was already playing only a marginal one by 1965, and had almost negligible influence by 2006. The way in which the influence of child mortality on the gender gap
was eclipsed was almost identical in all three countries; the only difference was in
the time-lag relating to the tempo of the reduction in infant mortality in each case.
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Fig. 5.8 Influence on the gender gap in life expectancy of differences between sex-specific
mortality in various age groups

Up to 1965, in all three countries, it was more or less the same age groups that
eclipsed infant mortality in this way; they even made the gender gap worse, with the
55–69 age group in particular playing a major role. This was because, during this
period, female mortality in this age group declined much more quickly than male
mortality.
On the other hand, after 1965, the gender gap developed in different ways and
depended on very different factors (Fig. 5.8). In Ukraine, as in Russia,6 the gap
widened dramatically under the impact of the increase in mortality in adult age
groups, which was much greater for men than for women. So, in 2006, 4.4 years of
the gender gap of 11.5 years in Ukraine were due to the difference in mortality at
35–54 years of age, and 3.5 years to the difference in mortality at 55–69. These two
age groups alone explain 68% of the total gap, while in 1965 they explained only
54% (3.8 years out of 7.0). In 2006, the same two age groups explained 64% of the
gender gap in Russia (8.3 years, out of 12.9), while in 1965 they explained only
54% (5 years out of 9.3). In France, in contrast, the gender gap in life expectancy
stopped increasing in the 1980s and started to decline significantly from the 1990s
(Meslé 2004). In 2006, it was only 6.9 years – slightly less than in 1965 (7.3).

6

For Russia, this point is developed more fully in Meslé and Vallin (1998).
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However, the age groups that contribute the most to this have changed: in 1965, it
was people aged 55–69 who created most of the gap (2.6 years out of 7.3), while in
2006 it was those aged over 70 (3.0 years out of 6.9).
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