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Abstract
Objectives—To examine the long term
evolution of mortality in the former
German Democratic Republic (GDR) in
the period from 1960 and its specific position in health terms compared with the
Federal Republic (FRG) in the west and
Poland in the east.
Methods—Decomposition of life expectancy by age and cause of death. DiVerences
in life expectancy at birth between the
former GDR and the old FRG were decomposed by age using data on all cause
mortality for the period 1960 to 1997.
Changes in life expectancy over time by
cause of death were examined using data
for 1974 and 1989 for both parts of Germany and for 1974 and 1988 for Poland.
Results—Male life expectancy in the two
parts of Germany diverged twice, in the
mid-1960s, favouring the GDR, and in the
mid-1970s, giving increasing advantage to
the FRG, while female life expectancy
remained similar until the mid-1970s and
began to diverge thereafter. The initial
advantage of the GDR was mainly attributable to an improving mortality rate among
children compared with that in the west in
both sexes. During the 1980s, mortality
among men over 15 and women over 40
steadily worsened relative to their western
counterparts, although men were doing
considerably better than those in Poland
who actually experienced deterioration. In
the FRG, falling death rates among adults
of all ages have contributed substantially to
the improvement in life expectancy between 1974 and 1989, largely attributable to
falling deaths from cardiovascular disease
and from injuries at younger adult ages. In
Poland, death rates among male adults
have risen at all ages over 35, mostly attrib-

Table 1 Life expectancy at birth in East and West Germany, Sweden and Poland since
1960 (in years)
Year
Country

E Germany
W Germany
Poland
Sweden
E Germany
W Germany
Poland
Sweden

1960
Males
66.45
66.41
65.98
71.03
Females
71.42
71.84
70.50
74.67

1970

1980

1989(88)*

1990(91)*

1995–97†

68.16
67.28
66.47
72.04

68.70
69.91
66.11
72.59

70.16
72.58
67.13
74.60

69.23
72.72
66.14
74.7

72.41
74.49
68.14
75.96

73.36
73.63
73.05
77.00

74.64
76.71
74.60
78.65

76.40
79.09
75.68
80.37

76.31
79.12
75.36
80.19

79.65
80.61
76.59
81.23

*Poland: 1988 and 1991. †Sweden: 1995, Poland: 1996, East and West Germany: 1997.
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utable to worsening death rates from
cardiovascular disease and neoplasms
while women experienced stagnation. The
GDR showed a small worsening among
men under 60, counterbalanced by improvements among those over 60, and some
improvement in women, attributable to
falling deaths from cardiovascular disease
among the middle aged and elderly.
Conclusions—This study provides further
evidence for the complexity of the eastwest mortality diVerential emerging in the
1960s in Europe, highlighting the intermediate position in health terms the former
GDR occupied during much of the communist period. Further research is required to assess the underlying causes for
the specific position of the former GDR
between east and west.
(J Epidemiol Community Health 2000;54:890–898)

During the 1970s and 1980s, life expectancy at
birth in central and eastern Europe stagnated.
This figure, however, concealed increasing
mortality in the young and middle aged, only
counterbalanced by improving infant mortality.1 2 Since 1990, countries have followed
diVering paths. In Poland and the Czech
Republic, life expectancy improved almost
immediately, soon followed by Hungary3 4
while Romania and Bulgaria remained stagnant. The former German Democratic Republic (GDR) has received rather less attention.
United with the Federal Republic of Germany
(FRG) in 1990 the most accessible source of
data, the World Health Organisation’s (WHO)
“Health for All” database no longer distinguishes the territory of the former GDR.
Changes in mortality there have thus become
relatively less visible.
Health in the former GDR is of interest for
several reasons. Firstly, uniquely in the former
Soviet bloc, it was rapidly absorbed into
western Europe, experiencing much more
rapid social and economic transition than
neighbouring countries. The West German
health care system was introduced rapidly.5
Secondly, before 1990, its life expectancy
trends diVered from those in other socialist
countries and, in the early 1970s, male life
expectancy at birth actually exceeded that of
the FRG.6 Thirdly, it has so far attracted
relatively little research, in part because
detailed cause specific mortality data were suppressed during much of the communist
period.7
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ditional data were obtained from the WHO
mortality files for Sweden (1950–1995) and
Poland (1950–1996). Data include deaths in
each year, using successive versions of the
International Classification of Diseases (ICD)
(WHO: abbreviated list; Statistical OYce:
detailed list), by sex and five year age band
(with infant deaths listed separately). Data on
cause of death in the GDR, however, remain
incomplete from 1975 to 1988 as deaths from
some violent and alcohol related causes were
not reported for political reasons13 14 but were
combined with ill defined causes to maintain
total all cause mortality. A similar procedure
was used in the Soviet Union.15 In addition,
before 1962, data for Saarland and West Berlin
were excluded from FRG data supplied to
WHO. To ensure continuity, these data were
obtained from the historical supplement of the
UN Demographic Yearbook.9
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1950.

Life expectancy at birth in East and West Germany, Sweden, and Poland since

We have previously reported the contribution of specific causes of death to the gap in life
expectancy between the two Germanys at unification.8 In this paper, the first of two linked
studies, we extend this work, reporting the evolution of mortality in the former GDR from
1960. In particular, we examine how it diVered
from its two neighbours, the FRG and Poland.
Data from Sweden, a country with one of the
longest life expectancies throughout this period, are included for comparison. A second
paper will examine changes since unification.
Methods
DATA

Mortality data for 1952 to 1961 (FRG) and
1968 (GDR) were obtained from the United
Nations Demographic Yearbook9 and the GDR
Statistical Yearbook, respectively.10 For subsequent years, data were obtained from the
WHO mortality files (1962/68–1990)11 and the
Statistical OYce Germany (1990–1997).12 Ad-
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We examine trends in life expectancy at birth
and age specific patterns of mortality in the
GDR and its neighbours, concentrating on why
the GDR occupied a favourable position to the
FRG around 1970, on the crossover in mid1970s, and on the widening gap between the
former GDR (and Poland) and the old FRG in
the 1980s. The analyses decompose life expectancy by age and cause of death. This enables
separation of diVerences between life expectancies into contributions according to age and
cause of death, expressed in years gained or lost.
DiVerences in life expectancy between the
GDR and FRG were decomposed by age using
all cause mortality data for 1960 to 1997. A
further decomposition of changes in life
expectancy by cause of death was performed
for 1974 (the last year when information on
causes of death in the former GDR was
reported completely and when male life
expectancy in the GDR exceeded that in the
FRG) and 1989 (the first year the GDR
resumed complete reporting cause specific
mortality and a time when life expectancy
lagged behind the west). A similar analysis was
undertaken for Poland for 1974 and 1988.
Causes of death were aggregated into eight
broad classes: infectious and parasitic diseases,
neoplasms, circulatory diseases, respiratory
diseases, digestive diseases, other diseases, ill
defined conditions, and accidents and violence.
Life expectancy was calculated using standard life table techniques.16 Decomposition of
diVerences in life expectancy was undertaken
using methods developed independently by
Andreev,17 Arriaga,18 and Pressat.19 Analyses
used Microsoft Excel.20
Throughout this paper, East Germany refers
to the territory of the former GDR before unification, including East Berlin. West Germany
refers to the territory of the FRG before unification, including West Berlin.
Results
LONG TERM TRENDS IN LIFE EXPECTANCY AT
BIRTH

Trends in life expectancy at birth in the two
parts of Germany, Poland and Sweden, are
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shown in figure 1, with absolute values in
selected years in table 1. Life expectancy in
Sweden has been consistently higher than in
the other countries although, since the mid1970s, the FRG began to close the gap. Life
expectancy in the two parts of Germany was
initially almost identical, and considerably
higher than in Poland, which experienced a
steep increase until the 1960s. In the early
1960s, when the GDR was isolated from the
west, male life expectancy in the GDR slowly
improved while the west lagged behind. By the
mid-1970s this reversed and life expectancy in
the FRG moved progressively ahead until unification. Although male life expectancy in the
GDR fell further behind the west, it was slowly
improving and substantially higher than in
Poland, which experienced stagnation.
4
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Female life expectancy in both parts of Germany remained similar until the mid-1970s,
subsequently diverged, with the GDR following a trajectory similar to Poland. It did,
however, improve in the late 1980s, several
years before the collapse of the regime. No
change occurred in Poland at that time.
After worsening briefly at the end of the
1980s, coinciding with political and economic
transition, life expectancy improved considerably in the former GDR and Poland during the
1990s (table 1). By the mid-1990s, the gap
between the two parts of Germany had
narrowed, whereas Poland, despite some improvements, continued to lag behind (fig 1).
Figure 2 shows the contribution of deaths at
diVerent ages to the changing gap in life
expectancy between the two Germanys over
time. The sum of values, negative and positive,
represents the gap in life expectancy at birth in
years. Bars extending below the horizontal axis
indicate that mortality rates in the age group
concerned advantaged the GDR while bars
above the axis indicate that mortality rates in an
age group advantaged the FRG.
Until the mid-1970s, mortality among male
adults was lower in the GDR, only counterbalanced by higher death rates among children in
the 1960s. The overall advantage enjoyed by
the GDR from mid-1960s to mid-1970s was
attributable to steady improvement in mortality among children compared with the FRG,
persisting until 1978. There was also an
increasing gap in mortality among the elderly
that disadvantaged the GDR.
For females, mortality in old age was
consistently higher in the GDR but, again,
children did better than in the FRG. As with
males, by the late 1970s, their advantage was
lost. During the 1980s, mortality in the GDR
among men over 15 and women over 40 steadily worsened relative to the FRG. From 1989 to
1990, the relative disadvantage of GDR males
became even larger, aVecting all age groups,
although those aged less than 65 years were
aVected most (fig 2). Females also experienced
a slight worsening, most notably in children.
However, after 1993 this diVerential became
smaller, reflecting the improvement in life
expectancy in both sexes (fig 1). By 1997 mortality was still higher in the former GDR, with
all male age groups except infants and children
contributing almost evenly to this gap while
female excess mortality was dominated by
those over 65 years (fig 2).
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Figure 2 Age specific contribution to the overall gap in life expectancy at birth between
East Germany and West Germany.
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Age specific probabilities of dying are shown in
figure 3, with data for Poland added. This
shows the relative advantage enjoyed by
children in the GDR during the 1970s. For
clarity, only four age groups are shown. A
detailed analysis revealed that the diVerential
between the GDR and the Federal Republic
was present in both infants and children. In
1969–75, the average ratio of rates in the FRG
to those in the GDR at age < 1 year was 1.32,
while the equivalent for age 1–4 was 1.16 (data
not shown). From the late 1970s, rates in both
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Figure 3 (A) Trends in probabilities of dying for broad age groups in East and West Germany and Poland, men. (B)
Trends in probabilities of death for broad age groups in East and West Germany and Poland, women.
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parts of Germany were almost identical
although substantially lower than in Poland.
A similar pattern is seen at ages 15–39, at
least for the first part of the period. From 1980,
death rates diverged markedly, with rates in the
GDR moving closer to those in Poland and,
among males, exhibiting a similar peak around
1990, attributable to a transient rise in deaths
from injuries.21 22
In older age groups, although all countries
started from a similar position, trends in the
GDR, especially for females, were much closer
to those in Poland than to the FRG. Males and
0.80

females in each country experienced fluctuations in probability of dying during the 1960s
and 1970s. In the FRG, this was followed by a
continuous decline from the mid-1970s, while
the corresponding figures in the GDR did not
improve until the mid-1980s. Again, both the
GDR and Poland exhibit a peak in probability
of dying around 1990, more pronounced in
men aged 40–64 although smaller than in
young adults. The decline in probability of
dying during the 1990s in the former GDR and
Poland mirrors improvements in life expectancy shown earlier, but while the figures for
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KEY POINTS

x In health terms, the former GDR occupied an intermediate position between the
east and the west during the communist
period.
x Male mortality in the former GDR did
not show the worsening seen in Poland,
but it did not experience the improvements seen in the old FRG either.
x Female mortality patterns were broadly
similar in the GDR and Poland, suggesting the existence of risk factors acting
predominantly on men.

men aged 15–39 recovered steadily, they failed
to achieve the 1988/89 level until 1996 (fig
3A).
CAUSES OF DEATH

Figure 4 shows how diVerent causes of death
contributed to the change in life expectancy in
each country between 1974 and 1988/89. In all
countries, improvements in infant mortality
made large contributions, greatest in the FRG
and least in Poland. At other ages the pattern is
very diVerent in each country. Taking males
first, in the FRG, falling death rates among
adults at all ages contributed substantially to
improved life expectancy. In contrast, in
Poland, death rates have risen at all ages over
35, most notably in the 50–59 age group. The
GDR provides a mixed picture, with little overall change but a small worsening among those
under 60, counterbalanced by improvements
among those over 60. In the FRG, improvements in adult male mortality have been attributable, largely, to falling deaths from cardiovascular disease, with lower deaths from injuries
contributing to improvements at younger ages.
In Poland, the worsening situation for adults
was attributable mostly to higher death rates
from cardiovascular disease, with neoplasms a
close second. The GDR again shows a very
mixed picture, but with smaller changes than in
the other countries.
Turning to females, the FRG again shows a
marked improvement, attributable largely to
lower death rates from cardiovascular disease
and less fatal injuries among the young. In
Poland, women have done better than men,
although this resulted only in stagnation rather
than improvement. The GDR again occupies
an intermediate position, with improvements
attributable to falling deaths from cardiovascular disease among the middle aged and
elderly.
Discussion
DATA QUALITY

Comparisons such as this depend upon the
quality and completeness of information on
population and deaths. In both parts of
Germany each death had to be registered so the
data supplied to WHO and United Nations are
seen as, oYcially, virtually complete. The definition of resident population was almost identical, although the method of estimating the
population denominator diVered slightly.23
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With the exception of years with unusual
population movements such as 1989/90, this is
not likely to have had any major eVect.
Thorough examination of age specific deaths
revealed no unusual discontinuities in trends
over time, except some fluctuations in male
mortality (and, to a lesser extent, female) especially among the elderly in selected years in the
1960s and 1970s in both parts of Germany and
in 1985 in the GDR coinciding with influenza
epidemics.24 The brief increase in probability of
dying among the elderly in Poland in 1971 may
also be explained by an influenza epidemic
reported that year.25 The unusual mortality
increase in the GDR from 1989 to 1990, however, along with the temporary decline of the
east-west mortality diVerential in 1988 (fig 2),
raises questions about registration deficiencies
in those years. The huge east-west migration of
1989/90 could have aVected observed mortality trends. Assuming, however, that complete registration of westward migration could
not be ensured because of the substantial
changes in the GDR at this time, it seems more
likely that the true mortality rate was underestimated because of overestimation of the population denominator.26 As the young and more
qualified are more likely to migrate westwards,
especially in 1989/90,27 it seems probable that
the less healthy were left behind, tending to
increase mortality. Although this possibility
cannot be excluded, the overall impact may be
considered small. A case study in Saxony, in the
former GDR, estimated that migration may
have aVected the decline in life expectancy
between 1989 and 1990 by about 3% in males
and 9% in females.28 Little is known, however,
about the impact of post-unification east-west
and west-east migration. Although, again,
selective migration might have influenced mortality among young adults with the majority of
migrants being under 50,29 the impact on mortality among the elderly may reasonably be
assumed negligible.
Selective migration has also been discussed
with respect to the considerable westward
migration of almost 4 million east Germans
before the Berlin Wall was built in 1961.29
These Flüchtlinge (refugees) were predominantly young and their departure had a
negative impact on the age structure in the
former GDR. Birth cohort analyses, however,
indicate little impact on mortality patterns.30
The observed east-west mortality diVerential
may also have been influenced by diVerences in
the definition of live and stillbirths, leading to
underestimation of infant mortality in the
GDR. It has been estimated that the infant
mortality rate for the FRG in 1973 of 22.7 per
1000 live births would have been reduced to
20.2 if the GDR definition were applied.31 In
this analysis it was shown that the childhood
mortality diVerential was present in both
infants and 1–14 year old children suggesting
that the GDR advantage in the early 1970s was
not attributable simply to registration practices.
Obviously one must also consider variation
in coding of causes of death, particularly as the
data used span two editions of the ICD and,
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more importantly, against the background of
known diVerences in coding practices between
the two parts of Germany.32 However, as such
diVerences are more likely to cause comparability problems where more precise categories
are used, this paper uses broad diagnostic
groups to minimise any eVect. Also, comparing
temporal changes in mortality by cause in one
country with the equivalent changes in the
other (fig 4) is less problematic than a direct
inter-country comparison.
Turning to data for Poland, available evidence suggests similar problems regarding
infant mortality1 and cause of death certification to those in the GDR, with deaths from
hypertension and atherosclerosis being overestimated at the expense of deaths from ischaemic heart disease and cerebrovascular disease.33 Completeness of death registration is
considered good, although only fragmentary
data were available for the years immediately
after the second world war and thus have to be
interpreted with caution, particularly with
respect to the steep increase in life expectancy
between 1950 and 1960 (fig 1). Formal evaluation of the quality of the Polish data is not
available, but, with the exception mentioned
above, is believed to be satisfactory.22
WHY WAS THE GDR DIFFERENT FROM THE WEST?

As any diVerence in registration practices seems
minor the advantage enjoyed by the GDR in
infant and childhood mortality in the early
1970s seems genuine and is consistent with
what is known about the comprehensive system
of maternal, infant and child care in the east.
The system included, for example, a highly
regulated vaccination schedule for children
while in the west vaccination was not obligatory.31 This might be reflected in death rates
from infectious diseases being up to two times
higher in infants and children under 10 in the
west in 1974 (data not shown). Also, a fraction
of the mortality diVerential is attributable to
external causes as deaths related to motor vehicle accidents in the children under 5 were up to
2.5 times higher in the west, probably reflecting
diVerences in traYc density.
Still, caution is required when interpreting
the relative advantage of the GDR in infant
mortality in the early 1970s as birth rates
dropped by over 20% between 1971 and 1973,
apparently attributable to the legalisation of
abortion in 1972.31 This was accompanied by a
13% decline in infant mortality. Maternal
mortality also declined by almost 50% until the
mid-1970s, which probably contributed to the
relative advantage of the GDR regarding
deaths among women aged 15–39 years. The
corresponding rates in the FRG remained
higher until the end of the 1970s.34
The subsequent loss of the advantage of the
GDR in premature mortality was mainly
attributable to a substantial improvement
achieved in the west rather than a worsening in
the GDR. This supports the view that the GDR
system of centralised health care, emphasising
integration and prevention, seemed successful
as long as services could be based on simple
cause-eVect models and involved low technol-
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ogy. With chronic diseases becoming more
prevalent, needing much more complex management drawing on increasingly sophisticated
technology, the system found it increasingly
diYcult to meet these challenges.35 While in the
west social spending increased steadily it
remained static in the east.36 Shortages became
apparent in the GDR during the 1980s, aVecting medical equipment, pharmaceuticals, supplies and personnel. This is illustrated by the
marked reduction in deaths from testicular
cancer in the former GDR when modern
chemotherapeutic agents became available
after unification.37 Other evidence suggests that
shortages in surgical capacity may have been
related to higher infant mortality from congenital anomalies of the heart and cardiovascular diseases in the GDR compared with the
west in the 1980s.38
This conclusion receives support from other
evidence of lack of modern medical care.6
Available data indicate undertreatment or less
eVective treatment of hypertension as prevalence rates of treated but uncontrolled hypertension were found to be higher than in the old
FRG.39 Further evidence suggests possible
undertreatment of elderly stroke patients in the
former GDR, reflected by a high case fatality
among those over 65.40 This, along with the
observation of general unfavourable conditions
for the elderly in the GDR,36 may, at least
partly, explain the widening mortality diVerential between the two parts of Germany among
those over 65 during the 1980s as well as the
relatively small improvement in life expectancy
in both sexes over time.
The FRG, on the other hand, experienced a
considerable decline in adult mortality since
1975, shown to be attributable, largely, to falling deaths from cardiovascular disease. This
mirrors the continuous decline in cerebrovascular deaths since the late 1960s and the accelerating decline in male mortality attributable to
myocardial infarction in the FRG since
1980.24 41 Trends in cardiovascular risk factor
levels indicate only little improvement during
the 1980s.42 43 Thus, a more probable explanation might be improved survival attributable to
improvements in access to and quality of acute
care and treatment of cardiovascular diseases.44
This would be consistent with findings from
other industrialised countries that have found a
substantial contribution of medical care to the
decline of coronary heart disease mortality.45 46
Although the mortality diVerential between
both parts of Germany widened progressively
since the mid-1970s, infant mortality rates, at
least the oYcially registered, remained quite
similar. Elsewhere we have shown that while
neonatal mortality improved more steeply at
the advantage of the Federal Republic, postneonatal mortality remained continuously
lower in the east,47 suggesting a probable superiority in the FRG regarding perinatal care
while the GDR may have been more eVective
in managing postneonatal care. Higher postneonatal mortality in the west may, however,
also be attributed to a postponement of neonatal deaths into the postneonatal period as suggested by the observation of a shift from
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perinatal mortality to neonatal mortality.48
Still, this may explain only a fraction of the
pre-unification east-west postneonatal mortality diVerential.
WHY WAS THE GDR DIFFERENT FROM POLAND?
In health terms the GDR has repeatedly been
shown as the most advantaged of the Soviet
bloc countries.7 Compared with Poland, trends
over time indicate a substantial advantage
regarding a variety of health indicators.
The reason for diVerences in infant mortality
must remain speculative but on the basis of
findings from elsewhere, one possibility is that
there was better neonatal care in the GDR with
advanced medical technology available during
the 1980s.36 This is consistent with the finding
that poor neonatal care contributed measurably to the relatively high neonatal mortality in
Czechoslovakia at this time.49 It has, however,
to be noted that in the mid-1980s birth rates in
Poland were about 40% higher than in the
GDR and this could have contributed to
greater scarcity of facilities compared with the
GDR.
The worsening of adult male mortality in
Poland reflects an almost uninterrupted increase in deaths attributable to cardiovascular
diseases and neoplasms since the mid-1960s,
only slowing down in the 1980s.22 In 1980, the
rise of Solidarity and the imposition of martial
law led to a marked reduction in alcohol
consumption,50 which may be an explanation
for the sudden decline in deaths in young
adults (fig 3A).
A key finding is that, throughout this period,
female mortality has been broadly similar in
Poland and the GDR whereas that for males has
diVered, suggesting risk factors acting predominantly on men. While there are several possible
candidates, the causes of death most aVected
suggest life style factors such as smoking and
alcohol misuse as particularly important.
Others, such as poor nutrition, while not able to
be excluded entirely, are unlikely to have
diVered so much between men and women.
This study provides further evidence of the
complexity of the east-west mortality diVerential emerging in the 1960s in Europe. It
highlights the intermediate position in health
terms the former GDR occupied during much
of the communist period. One key finding is
that throughout the 1970s and 1980s the GDR
did not experience either the worsening in
(male) mortality seen in Poland or the improvement seen in the FRG. Many health determinants seem to have played a part. High levels of
hypertension in east German men, for example,
were suggested as a major determinant of the
increasing stroke incidence observed during the
1970s and 1980s.40 The deteriorating cardiovascular risk factor profile in the east was
considered a main reason for the increasing
mortality diVerential between the two parts of
Germany after the 1970s.39 51 There is, however,
increasing evidence that medical care might
have been more important for the east-west
mortality diVerential than has been assumed so
far.52 This is the topic of further research that
will be published in due course.
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