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Background: The political and social transition in central and eastern Europe has been generally
associated with widening educational differences in life expectancy. However, interpretation of these
findings is complicated because the size of educational categories within the population has also changed.
It is therefore important to disentangle these two phenomena.
Setting: The Czech Republic, Estonia, the Russian Federation and, as a western European reference,
Finland, in two periods, 1988–89 and 1998–99.
Methods: Life tables were calculated in three categories: university; secondary; and less than secondary
education. Changes in life expectancy were decomposed into contributions of population composition and
within-category mortality.
Results: In Finland and the Czech Republic improvements are seen in all educational groups, with only a
slight widening of the educational differences. Over 80% of the total life expectancy increase is attributable
to improved mortality within educational categories. In Estonia and Russia, less favourable overall trends
coincide with a dramatic widening of the educational gap. A decrease in life expectancy in those with low
and middle education has been compensated for, to a small degree in Russia but a greater extent in
Estonia, by improvements among those with higher education and by the improved population
composition. For highly educated Estonians, the gains were seen at all ages, the greatest at age >60
years. In Russia mortality increased in those ,60 years although compensated for by improvements at
older ages.
Conclusions: Russia and Estonia exhibit much less equitable transitions compared with the Czech Republic.
Analyses of trends in health inequalities should capture the changing population composition. In Russia
and Estonia an improved educational structure prevented an even greater decline in life expectancy. The
highly educated Estonians can potentially catalyse a wider health progress.

S
ocioeconomic differences in mortality have been the
subject of longstanding research in western countries,
illustrated by the Black Report in the United Kingdom,

published in 1980.1 Since then, the volume of research in
these countries increased considerably, exemplified by
important research projects such as the Whitehall study of
British civil servants.2

In contrast, until the end of the 1980s, there was little
recognition that similar problems might afflict the former
communist countries in central and eastern Europe (in which
we include the countries of the former Soviet Union and the
former Soviet satellites in Europe). The communist bloc was
committed to an ideology that was formally egalitarian.
Subsequent research using data from the 1980s has, however,
showed that mortality differentials in some parts of this
region during the communist period were as steep or even
steeper than those in the west.3–6 Furthermore, the increasing
adult male mortality seen in many of these countries was
almost entirely concentrated among manual workers.7 8 In
Russia, a short term improvement in mortality in the second
half of the 1980s saw the greatest gains among the most
highly educated.5

The years that followed the political transition in 1989
brought mixed fortunes to the people of this region, with
overall life expectancy improving in some countries but
worsening in others. The limited available information shows
a diversity in the extent to which inequalities have changed
within countries. Thus, Blazek and Dzúrová9 found only a
moderate increase in educational differentials in mortality

between 1980 and 1995 in the Czech Republic; further
analyses using the 1999 census confirmed an absence of a
substantial increase in educational differences in the Czech
Republic in the post-transition period. In contrast, in
Hungary10 there was a threefold difference in mortality
between those with the lowest level of education compared
with the highest in 1999, an increase from the twofold
difference in 1989. However, to illustrate the multifaceted
nature of inequality, while among Hungarian women
educational differences in mortality also widened it was to
a much lesser degree.10

In Estonia too, the difference in mortality among those
with different levels of education widened further between
1989 and 2000.11 Our own calculations of the corresponding
changes in Lithuania, based on data from Statistics
Lithuania, showed a similar pattern between 1989 and
2000–01 (data not shown).

In Russia, a series of papers using a variety of methods
suggest that educational differences in mortality have also
increased during the 1990s.5 12–14 However, until now there
have been no estimates of the educational gap in mortality
among the entire national population. One contribution of
this paper is to fill this gap by providing new estimates for the
late 1990s.

It is, however, important to recognise a potential problem
affecting analysis of trends over time in inequalities between
educational groups, in that the composition of the groups
being compared may change. Thus, at an early stage, British
researchers recognised that the social class composed of
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unskilled workers was becoming progressively smaller as
successive generations benefited from better training. The
consequence was that, even if the mortality of those in each
educational category was to stay the same, the overall
population mortality would improve. However, if those in
the upper part of the health distribution within the unskilled
category benefit from training and move up into the semi-
skilled category, the average level of health of those
remaining behind would decline and the difference between
unskilled and professional workers (the top and bottom
categories) may widen. Another study showed that the
hypothesis that upward mobility of healthier people moving
out of parental lower classes combined with downward
mobility of less healthy people moving out of parental upper
classes diminishes the social class inequalities in health in
Norway was false.15

It is therefore necessary to take account of the changing
distribution of population by social group. A focus on
distributional aspects helps to understand the contribution
of compositional factors and category specific mortality to
total mortality and permits assessment of the changes in both
the nature and status of the worst off groups. This is
especially relevant in central and eastern Europe, where some
educational systems have achieved considerable improve-
ments while in others have deteriorated.16 17

In this paper we examine what has happened to educa-
tional differences in life expectancy, looking at both the
composition of educational categories and the mortality
experience of those within them. We examine three countries
of central and eastern Europe, as well as in a comparator
country in the west. We do so by decomposing changes in
total life expectancy into both group specific mortality
components and compositional components and describe in
these terms differences between countries.

METHODS
Selection of countries
The study examines three central and eastern European
countries, the Czech Republic, Estonia, and the Russian
Federation. By the beginning of the 21st century it was
possible to distinguish at least four broad groupings of
countries in Europe, defined in terms of both patterns of
health and political history. These were the countries of
western Europe, where life expectancy had, in general,
increased steadily over several decades, the former commu-
nist countries of central and eastern Europe, where life
expectancy had stagnated in the 1980s before beginning to
increase rapidly at various points in the 1990s, although still
well behind that in western Europe, the countries of the
Commonwealth of Independent States (CIS), all once part of
the USSR and where life expectancy has fluctuated sharply in
the years since the mid-1980s but where it is still either
stagnating or even deteriorating, and the three Baltic
Republics that joined the European Union in 2004 and in
which, until 1995, life expectancy followed a similar
trajectory as in the CIS but has since been increasing rapidly.
Countries were selected as exemplars of these groupings
where it was possible to obtain appropriate data. The
countries chosen were Russia (as an example of the CIS);
the Czech Republic (a country of central and eastern Europe,
now a member of the European Union); Estonia (a former
Soviet republic now a member of the European Union); and
Finland, a reference country in western Europe.

The Russian Federation has fared worst in the region, with
a continuous decline in life expectancy, except for a brief
interruption in 1995–97. The Czech Republic is the country
that, together with East Germany, has made the most
spectacular progress in reducing premature deaths and
thus gaining life expectancy in the 1990s.18 Estonia has

experienced a less favourable evolution. Since its indepen-
dence it has experienced an initial deterioration in health
followed by a recovery, which began in 1995.

In 2000, life expectancy at birth in the Czech Republic was
3.2 years higher than in 1989.19 For Finland, Estonia, and
Russia the equivalent values are: +2.8 years, +0.6 years, and
24.5 years, respectively.19 Finland was selected as it is a
country that has had, historically, a high level of premature
mortality, comparable to that in its then communist
neighbours yet which has achieved dramatic improvements
in the postwar period.

Data sources
In the central and eastern European countries, unlinked
estimates of mortality by educational group were calculated,
with the numerator based on information about the
education of deceased, obtained from death certificates, with
the denominator based on information from census records.
The age groups included were determined a priori, based on
data availability. In the Czech Republic, mortality by
education in 1984–85, 1995–96, and 1998–99 was calculated
from aggregate tables of deaths and population exposures by
sex, age (ages 40+), and educational group. These tables have
been reported elsewhere and were provided to us by the
author.20 In Estonia, mortality by education in 1988–89 and
1999–2000 is calculated from similar aggregate tables of
deaths and population exposures for ages 30+. These data
were also reported in a previous study.11

For Russia in 1988–89 corresponding aggregate tables are
available.5 However, the second data point proved more
problematic as from 1999 registration of the social status of
the deceased was stopped so it was only possible to use data
for 1998. The educational composition of the Russian
population in mid-1998 was estimated by interpolating
between the micro-census of 1994 and the census of 2002.
Tabulation of deaths by education was undertaken at
Goskomstat using original death records for 1998.

Finally, in Finland, education specific mortality in 1988–89
and 1998–99 was estimated using Statistic Finland’s data in
which deaths are individually linked to the census records.

Only three broad educational categories are used to
minimise potential numerator-denominator bias5 7 and to
enable comparability among the four countries (only for
Russia and Estonia could we use the same detailed
categories). In this study, high, middle, and low educational
categories correspond to: university; secondary; and less than
secondary education. The categories used with the Finnish
data are the same. They were used in an earlier study
comparing Finland, Norway, and Russia.13

Statistical analysis
We applied standard life table techniques to calculate group
specific life expectancies. The general algorithm for decom-
position of changes in life expectancy by stepwise replace-
ment was applied to measure both the contributions of
changes in group specific mortality rates (M effects) and
changes in the educational structure of the population (P
effects) to the change in total life expectancy.21 In this way
we could find out if changes in life expectancy were
attributable to changes in the mortality experience within
educational categories (M effects) or whether they were
attributable to changes in the size of the educational
categories (P effects).

RESULTS
Figure 1 shows a clear contrast between Finland and the
Czech Republic, on the one hand, where improvements are
observed in all educational groups and only a slight widening
of the gap between different educational levels takes place,
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and Russia and Estonia, on the other hand, where the less
favourable overall trends coincide with a dramatic widening
of the gap between those with the highest and lowest
education. Both the overall and the group specific changes
over time are more favourable in Estonia than in Russia.

Tables 1 and 2 present the data underlying these graphs,
showing how, in Finland and the Czech Republic, the gap in
life expectancy between those with highest and lowest
education increased by 0.3 to 0.7 years depending on country
and sex. In Estonia and Russia these changes reach five to six
years. Russian men experienced the largest educational gap

at the beginning of the period but this increased enormously,
from 7.8 years in 1988–89 to 13.1 years in 1998.

Analysis of the change in mortality in different age groups
(data not shown) shows that the rate of improvement in
Finland and the Czech Republic does not vary much by age,
although it is slightly higher at old ages. In Estonia11 and
Russia (data not shown) changes in mortality were generally
more favourable at ages over 50–55 than at younger ages.
Both in Estonia and Russia, mortality of men and women in
the categories of middle and low education has increased at
all ages under 70. In Estonia mortality among highly
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Figure 1 Annual trends in life expectancy of the total population and changes in life expectancy at ages 30 ((e(30)) and 40 (e(40)) by educational
group since the late 1980s: Finland, Czech Republic, Estonia, Russia. Closed diamonds, women; open diamonds, men.

Table 1 Life expectancy by educational group and educational composition of population in the 1980s and the late 1990s:
men

Life expectancies Population weights

Finland, ages 30+ 1988–89 1998–99 Diff 1988–89 1998–99 Diff
Total 42.47 45.05 2.58 1.000 1.000 0.000
High education 47.41 50.07 2.67 0.113 0.149 0.036
Middle education 44.04 46.30 2.25 0.356 0.439 0.083
Low education 41.19 43.11 1.92 0.531 0.412 20.119
Czech Republic, ages 40+ 1984–85 1999–2000 Diff 1984–85 1999–2000 Diff
Total 30.02 32.55 2.53 1.000 1.000 0.000
High education 35.47 37.84 2.37 0.088 0.117 0.029
Middle education 31.80 34.95 3.15 0.182 0.216 0.034
Low education 29.11 31.21 2.11 0.730 0.668 20.062
Estonia, ages 30+ 1988–89 1999–2000 Diff 1988–89 1999–2000 Diff
Total 38.86 37.56 21.29 1.000 1.000 0.000
High education 43.20 45.77 2.56 0.141 0.167 0.026
Middle education 40.25 37.80 22.45 0.405 0.526 0.121
Low education 36.36 33.00 23.36 0.453 0.306 20.147
Russia, ages 30+ 1988–89 1998 Diff 1988–89 1998 Diff
Total 37.86 35.41 22.46 1.000 1.000 0.000
High education 43.30 44.50 1.20 0.141 0.178 0.037
Middle education 38.78 35.23 23.55 0.425 0.534 0.109
Low education 35.52 31.42 24.09 0.433 0.287 20.146
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educated men has decreased at all ages 30+, but more
significantly at ages 55+. In contrast, in Russia, mortality
even among highly educated men has slightly increased at
ages 30 to 59 and substantially decreased at ages 60+.

Temporal changes in the educational structure of the
population reflect replacement of older cohorts with lower
levels of education by younger cohorts with better education.
This process is driven by increasing access to and uptake of
secondary and higher levels of education and (to a lesser
extent) by differential migration and mortality. Although the
educational composition of the population has shifted
upwards in all of the countries studied, these improvements
were somewhat greater in Estonia and Russia compared with
Finland and, especially, to the Czech Republic (tables 1 and
2).

Figure 2 illustrates the differential changes among Russian
men. Thus, there are fewer men with the least education but,
of those remaining in this category, life expectancy has
declined. In contrast, those with the highest level of

education have increased as a proportion of the population
and their life expectancy has improved. The net effect is a
pronounced widening in the life expectancy gap between the
two categories.

In figure 2, the bold horizontal line corresponds to the life
expectancy of the whole population. Population weights of
groups at age 30+ were adjusted to ensure that the weighted
sum of group specific life expectancies equals the total life
expectancy. The method used has been described in detail
elsewhere.22 23

Turning to educational composition by age in Estonia11 and
Russia (analysis not shown here), the increase in the share of
people with middle and high education and the correspond-
ing decrease in those with low education is greater at ages
45–60 than at younger ages. This reflects the expansion of
education in the USSR in the 1950s and 1960s.17

Table 3 quantifies impacts of changes in mortality in the
three educational groups (M effects) and the compositional
change (P effect) on total life expectancy. The method used

Table 2 Life expectancy by educational group and educational composition of population in the 1980s and the late 1990s:
women

Life expectancies Population weights

Finland, ages 30+ 1988–89 1998–99 Diff 1988–89 1998–99 Diff
Total 49.85 51.82 1.97 1.000 1.000 0.000
High education 52.80 54.46 1.66 0.093 0.142 0.049
Middle education 51.32 53.25 1.93 0.321 0.415 0.094
Low education 49.22 50.58 1.37 0.586 0.443 20.143
Czech Republic, ages 40+ 1984–85 1999–2000 Diff 1984–85 1999–2000 Diff
Total 35.91 37.70 1.79 1.000 1.000 0.000
High education 39.36 41.25 1.89 0.029 0.061 0.032
Middle education 36.30 38.68 2.38 0.127 0.242 0.115
Low education 35.84 37.33 1.49 0.844 0.697 20.147
Estonia, ages 30+ 1988–89 1999–2000 Diff 1988–89 1999–2000 Diff
Total 46.89 47.29 0.40 1.000 1.000 0.000
High education 48.91 52.05 3.15 0.124 0.173 0.048
Middle education 48.08 47.82 20.26 0.419 0.530 0.111
Low education 45.61 43.08 22.53 0.456 0.298 20.159
Russia, ages 30+ 1988–89 1998 Diff 1988–89 1998 Diff
Total 47.41 45.98 21.43 1.000 1.000 0.000
High education 51.71 53.10 1.38 0.115 0.163 0.049
Middle education 49.52 47.58 21.57 0.387 0.499 0.112
Low education 46.17 42.89 23.52 0.498 0.338 20.161
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Figure 2 Population weights and life expectancies at age 30 for the three educational groups for Russian men in 1989 and 1998.
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for decomposition21 is based on the simple principle that
mortality rate at every age is a population weighted sum of
the mortality rates in the three educational groups. The
mathematical basis of life expectancy means that the impact
on life expectancy of a given proportional change in one or
other group specific death rate is greater if its initial level is
higher or if the population weight of that group is higher, or
both.

In Finland and the Czech Republic, the contributions to
overall life expectancy of decreasing mortality within educa-
tional groups are similar: 2.1 and 2.24 years respectively
among men and 1.65 and 1.66 years respectively among
women, in all cases with the highest contribution from the
low education group. The residual changes are attributable to
the improvement in the educational level of the population.
In Estonia and Russia the situation is very different, with
increased mortality among those with low and middle level
education driving down life expectancy, among men by 2.24
and 3.25 years respectively. This is counterbalanced substan-
tially by the improved educational composition in these
populations. For men, P effects in Estonia and Russia
constitute +0.9 and +0.8 years of life, respectively. For
women, they are +0.7 years in both countries.

It is important to note that these are direct effects and
disregard the influence of differential mortality on the
educational structure of the population (whereby those with
lower levels of education are less likely to survive into old
age). It is only possible to estimate approximately the impact
of differential mortality on P and M effects as only
aggregated mortality by education is known for the overall
group of ages 70+. However a sensitivity analysis suggests
that P effects would diminish by no more than 0.1–0.2 years,
while M effects would increase by the same amount if this
effect could be taken into account.

In Estonia, an additional positive contribution is made by
improving mortality among the best educated. In Russia,
however, changes in mortality among the best educated are
smaller and have little impact on life expectancy (negative for
men and positive for women). This is largely because any
improvements in mortality among educated Russians are
concentrated among those aged 60+, who make up a small
share of the population with high education.

DISCUSSION
Data limitations
Before interpreting these findings, it is first necessary to
consider possible limitations. Education data in three of the
countries were obtained from both death certificates and
census records, whereas in Finland it was from the census
only. The phenomenon of posthumous promotion is well
recognised, although this is primarily described in relation to

occupation or socioeconomic status.24 There is some evidence
of overstating education in both censuses and death
certificates in Russia.25 However, we have no reason to
believe that possible numerator-denominator bias will have
changed over the short time period studied. Standard
measures based on completion of educational stages were
used, although of course it is not possible to say that each
category has precisely the same meaning in each country, in
terms of equipping a person with the resources to participate
subsequently in society, something that is also affected by,
for example, economic, and employment context. None the
less, this approach is the only one possible in international
comparisons and is established as a standard method. We
reduce potential bias further by looking at trends in
education specific mortality indicators rather than making
direct intercountry comparisons of mortality in educational
groups. In the countries concerned, all of which have robust
systems for collecting vital statistics, we have no reason to
believe that there has been any change in the completeness or
validity of data recording in the time period under study.
Finally, given the extensive fluctuations in mortality that
have been seen in the 1990s in Russia and Estonia, it would
have been desirable to have studied intervening years.
However, the need to use census data for the denominator
clearly makes this impossible.

Interpretation
Turning to the findings, it is, of course, well known that
education is an important determinant of health, acting in
many ways. Better educated people are more likely to earn
higher incomes, they have more opportunities to make
healthier choices in life, for example in terms of diet or
smoking. Their occupations are less likely to entail risks to
their safety and they are less likely to live in areas where they
are exposed to danger. They are likely to have more control
over their lives.26 Thus, in all developed countries where the
relevant statistics are available, an inverse correlation
between mortality and education has been seen.

The transition in central and eastern Europe was generally
more favourable for those with the greatest educational
resources.27 This study reports an emerging divide between
the two pairs of countries studied, with a simultaneous
reduction in mortality among all educational groups in
Finland and Czech Republic and a striking widening of the
educational gap in Russia and Estonia. The newly calculated
estimates of mortality by educational group in Russia in 1998
show a particularly worrying pattern. While in Estonia the
continuous progress experienced since 1995 suggests scope
for improvement of the situation for disadvantaged groups,
there are so far no grounds for optimism in Russia.

Table 3 Contributions of changes in mortality in the three educational groups (M effects) and of changes in the population
educational structure (P effects) to the change in total life expectancy

Total change

M effects P effect

High education Middle education Low education

Men
Finland, e(30), 1988–89–1998–99 2.58 0.20 0.52 1.38 0.48
Czech Republic, e(40), 1984–85–1999–2000 2.52 0.17 0.49 1.58 0.28
Estonia, e(30), 1988–89–1999–2000 21.29 0.18 21.09 21.35 0.96
Russia, e(30), 1988–89–1998 22.46 20.01 21.54 21.70 0.79

Women
Finland, e(30), 1988–89–1998–99 1.97 0.09 0.30 1.26 0.31
Czech Republic, e(40), 1984–85–1999–2000 1.79 0.04 0.36 1.26 0.13
Estonia, e(30), 1988–89–1999–2000 0.40 0.17 20.25 20.21 0.70
Russia, e(30), 1988–89–1998 21.43 0.05 20.54 21.60 0.65
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In both post-Soviet countries the very high mortality
among the least well educated calls for urgent action. The
future pattern of mortality in Russia and Estonia will depend
on their ability to recognise the scale of the problem that they
face and to provide opportunities for better health to all
groups in their populations.

The best educated people in Estonia and the Czech
Republic have been better able to resist the adverse effects
of negative aspects of transition and to take advantage of the
opportunities now available to them in ways that allow them
to respond to emerging challenges. For example, earlier
analysis of age and cause of death patterns of mortality
among people with high education in the Czech Republic and
Estonia suggest that they were able to benefit more from the
introduction of advanced technologies in diagnosis and
treatment of cardiovascular disease and cancers.11 20 Gains
among highly educated Estonians suggests that this group
could potentially play a vanguard part in catalysing future
health improvement. This, however, depends on whether
their improvements can be transferred downwards by means
of more equitable health policies and stronger social
protection measures. More immediately, however, given the
important contribution of alcohol to the overall level of
mortality in Russia and Estonia, further research should
examine the plausible differential impact of this risk factor
on different educational groups.

In the Czech Republic, employment promotion policies and
other measures of social protection9 could have played a
protective part by avoiding increases in psychosocial stress
during the transition period, even among lower educational
groups.

The importance of this study lies in the way that it has, for
the first time, disaggregated the population level effects of
changing educational composition and changing death rates
within educational categories in this region. By doing so, it
shows how the improvement in education in Estonia and
Russia has ameliorated the impact of apparent educational
gap in mortality on the average level, while highlighting how
those with the least education have suffered greatly in this
time of transition. It also provides insights that are important
when seeking to interpret the changing pattern of educa-

tional inequalities, as those with the lowest level of education
are forming a smaller share of the population in all countries.
A full discussion of the consequences of this finding is,
however, beyond the scope of this paper and would require
much more detailed analyses given the complex and multi-
faceted pathways between educational attainment and
mortality.28 However, on the basis of other research in
Russia it is likely that the very high toll of premature
mortality attributable to alcohol, and in particular to episodic
heavy consumption, has played an important part,29 as it has
been shown in cross-sectional studies that there is a steep
educational gradient in these causes of death30 and death
rates from these causes have increased during the time period
covered by this study.

It is important to recognise that in both Russia and Estonia
overall male mortality has been increasing at a time when
educational attainments were improving. It is now apparent
that, without these educational gains, the deterioration in
health may have been even greater. However, while the best
educated have obtained some protection, even the best
educated in Russia have not experienced the substantial
improvements seen in the west. Investment in education
holds the potential to make a contribution to health in the
countries of the former Soviet Union but it will not be
enough.
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