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Background: The major objective of the study was to assess whether the extent of health inequalities varies between
East and West Germany and whether differences in social inequalities between both parts of Germany are associated
with differences in health inequalities. Methods: Data were available from a representative sample of 5,311 persons
from West Germany and 2,414 persons from East Germany in the same age group (25-69 years). The study protocol
was nearly identical in both studies. Socioeconomic status (SES) was assessed by household equivalent income and
by educational level. Health status was assessed by perceived general health and by the number of chronic conditions.
Absolute differences as well as relative differences (odds ratios) in the morbidity rates between low and high SES
groups were calculated. All analyses were performed separately for men and women. Results: Income inequalities
are larger in West Germany as compared with East Germany, but there are minor differences between East and West
Germany concerning educational inequalities and morbidity rates. Just about all measures indicated that health
inequalities favouring the upper socioeconomic groups exist in East Germany as well as in West Germany and that
there are no significant differences in the extent of hearth inequalities between both parts of Germany. Conclusion:
Using two data sets which were raised with nearly identical study protocols, it can be concluded that health inequalities
are very stabile as they do not seem to differ substantially despite the fact that both parts of Germany have experienced
different social systems during the past 45 years.
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T,here is a growing interest in comparing health inequalities
between different European countries. The most recent
empirical studies have mainly been published by two large
international research teams, one headed by van
Doorslaer and Wagstaff1 and one led by Mackenbach and
Kunst. The rationale for these comparisons is that
cross-country comparisons could help us understand the
causes of health inequalities and the potential for re-
ducing them. The major challenge these comparisons are
faced with is that it is usually very difficult to compare
data which have been raised in different countries.
It is particularly interesting to compare health inequalities
between East and West Germany, as both parts of
Germany shared a long period of common history and
culture, then experienced very different socioeconomic
and health care systems for approximately 45 years, and
are now merging into one system again, accompanied by
severe social problems which are mainly in the Eastern
part. Thus, it can be assumed that health inequalities
differ between East and West Germany. We hypothesised
that health inequalities would be larger in West Germany,
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as economically the society was probably more egalitarian
in East Germany than in West Germany.
Health inequalities favouring the higher socioeconomic
groups have been reported in a number of studies from
West Germany"-" as well as from East Germany. "
Studies comparing the extent of health inequalities in the
Eastern and Western parts of Germany are rare, though,
and those that are available provide information that is
difficult to interpret. One study was based on data from
1987-12 It indicated that health inequalities by educa-
tional level were somewhat larger in the East than in
the West; but the data were hardly comparable as a
representative sample from West Germany was compared
with a sample from a single town in East Germany (i.e.
Gorlitz). Another study was based on a random survey of
adults in East and West Germany conducted in 1992.13-14

It indicated that health inequalities by educational level,
occupational status and income were somewhat smaller
in East Germany than in West Germany. The statistical
analyses failed to express the magnitude of the health
inequalities adequately, though, as the regression
coefficients presented in that paper are very difficult to
interpret. There is one more study based on a different
survey conducted in 1992 in East and West Germany.15

Using an approach developed in economics which is
rarely used in epidemiological studies (i.e. concentration
of income and poor health) it indicated that poor health
was slightly concentrated in lower income participants
and that this concentration was approximately the same
in East and West Germany.
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A good answer to the question of whether the extent of
health inequalities differs between East and West
Germany can be obtained by analysing data from two
population surveys which were conducted in 1990-1992.
These data represent the largest sample available from
East and West Germany, they are based on representative
samples and the study protocol was nearly identical in
both parts of Germany. Based on these data we mainly
addressed the following question.
• Are there differences in the extent of health inequalities

between East and West Germany?
As part of the analyses, die following questions were
addressed as well.
• Are there differences in social inequalities between East

and West Germany?
• Are there differences in the overall level of morbidity

between East and West Germany?
The analyses primarily focus on die first question, but the
other two are included as well as they could help explain
the extent of health inequalities. Concerning the second
question, there are already some studies indicating that
income inequalities are larger in West Germany than in
East Germany.16 Concerning the third question, no clear
answer has been provided yet. In West Germany, some
health problems seem to be more prevalent (e.g. myocardial
infarction), some less prevalent (e.g. hypertension) and
others (e.g. general health complaints) about as prevalent
as in East Germany.17 Differences in morbidity rates do
not necessarily indicate differences in all-cause mortality
rates, but the confusing picture concerning morbidity is
still somewhat surprising, as all-cause mortality is clearly
higher in East Germany than in West Germany.18'19

METHODS
Data were derived from two studies in East and West
Germany which were based on questionnaires and carried
out with nearly identical methodologies and protocols. In
West Germany, a representative sample of 8,000 persons
was chosen from 100 sample points. The survey was
conducted in 1990-1991 in the framework of the German
Cardiovascular Prevention Study20 and included 25-69
year old German residents. The study design has been
described in more detail elsewhere. Data were available
from 5,311 respondents (2,623 males and 2,688 females),
yielding a response rate of 69% of those who could be
contacted (i.e. excluding those who had moved, whose
address was incorrect or who were deceased prior to the
start of the survey).
In East Germany, a representative sample of 4,000 persons
was chosen from 50 sample points. The survey was
conducted in 1991-1992 and focused on 18-79 year old
German residents.22 Data were available from 2,509
respondents, yielding a response rate of 70% of those who
could be contacted. As the West German survey was
confined to the age range 25-69 years, we excluded the
age ranges 18-24 and 70-79 years from the East German
survey. Thus, in the present analysis 2,414 persons (1,146
males and 1,268 females) could be included from East
Germany.

Two indicators of socioeconomic status (SES) were used.
The first indicator was based on the net household
income (total gross household income minus taxes and
social insurance premiums). The 'net household equi-
valent income' was calculated by the following formula
in order to adjust the net household income to the house-
hold size: (net household income)/(number of persons in
the household °-36). This formula was proposed by
Buhmann et al. as a simple tool for taking into account
the economy of scales induced by an increasing number
of household members.
The respondents were asked to mark an income class in
the questionnaire. The questionnaire in West Germany
included 12 income classes ranging from 'below 1,000
DM' to '7,000 DM and more'; while the questionnaire in
East Germany included 12 income classes as well, but
these ranged from 'below 500 DM' up to '5,000 DM and
more', reflecting the fact that income is lower in the
Eastern than in the Western part of Germany. As the
formula given above requires an exact income figure, it
was assumed that the net household income was equal to
the mean of the upper and lower bounds of the marked
income class. For the lowest income class, it was assumed
that the average income level equals two-thirds of the
upper bound, and for the highest income class it was
assumed that the mean income level equals four-thirds of
the lower bound. The household equivalent income was
divided into deciles. Concerning the comparison of the
median income per income decile between West and East
Germany (figure I), identical income classes were used for
both parts of Germany, ranging from 'below 1,000 DM'
to '5,000 DM and more'.
The second indicator of SES was the highest educational
level achieved by the respondent. Three educational
levels were distinguished, i.e. low (primary education),
medium and high (university degree). The educational
system in West Germany differed from the one
established in East Germany, but these three levels
provided a good matching of the two systems.
Health status was assessed by two indicators, 'perceived
general healrh' on one hand and 'number of chronic
conditions' on the other. The indicator 'perceived general
health' was based on exactly the same question in both
surveys: 'How would you describe your present state of
health: very good, good, satisfactory, less than good, poor?1

In a first step we focused the analyses on those respondents
who classified their healrh status as 'less than good or
poor',' and, in a second step, we combined these
respondents with those who classified their healrh status
as 'satisfactory'.
The question concerning the second indicator was posed
slightly differently in both surveys: 'Do you suffer or have
you suffered from one of the following diseases?' in West
Germany, and 'Have you suffered from one of the follow-
ing diseases in the previous 12 months? in East Germany.
In West Germany, the respondent was given a list of 34
specific chronic conditions and in East Germany a list of
37 specific chronic conditions was applied. We selected
rhose ten conditions which were listed identically in both
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surveys (cancer, diabetes mellitus, hypertension, myo-
cardial infarction, other heart disease or angina pectoris,
cerebrovascular disease or stroke, stomach or duodenum
ulcer, liver or gall diseases, kidney or urinary tract diseases
and musculoskeletal diseases). Then we calculated the
total number of chronic conditions per respondent. In a
first step we calculated the percentage of respondents
reporting two or more of these chronic conditions and, in
a second step, the percentage of respondents reporting at
least one chronic condition was calculated as well. The
rationale behind performing a second step analysis for the
indicator 'number of chronic conditions' (as well as for
the indicator 'perceived general health') was to evaluate
the results based on the first step.

Absolute as well as relative health differences between
low and high SES groups were calculated. The absolute
health difference (RD) was calculated as the morbidity
rate in the low SES group minus die morbidity rate in the
high SES group, controlling for age by indirect
standardisation. The relative difference was calculated
with logistic regression analyses using the high SES group
as a reference. A nominal variable representing 5 year age
groups was included in the regression model in order to
correct for age. The regression coefficients and their
standard errors were used to calculate odds ratios and their
95% confidence intervals. Income inequalities were
mainly assessed by the Gini concentration index, a
standard tool in income economics. The Gini index can
range from 0 (equal income distribution) to 1 (maximum
income concentration). As we know very little about the
statistical distribution in die population, a non-parametric
method (bootstrap resampling with 1,000 resamplings)
was used to calculate 95% confidence intervals.

RESULTS
The median equivalent incomes per income decile for
West and East Germany are shown in figure I. They
indicate that, for both males and females, income in-
equality is considerably larger in West Germany as
compared to East Germany. This result was confirmed by
the Gini concentration indices. The calculations yielded
a Gini index of 0.218 for East Germany and 0.269 for
West Germany. The 95% confidence intervals were
0.205-0.220 for East Germany and 0,262-0,273 for West
Germany, indicating that income inequalities were
significantly higher in West Germany than in East
Germany. Concerning the distribution of the population
over different educational levels, the socioeconomic
differences in West and East Germany were remarkably
similar (data not shown).

As expected, the prevalence rates for the morbidity
indicators 'less than good or poor health' on one hand and
'two or more chronic conditions' on the other increased
with age for males and females in both parts of Germany
(figure 2a and b). It is also important to note that, with
increasing age, the indicator 'two or more chronic condi-
tions' rose much faster than the indicator 'less than good

3 or poor health', but the most interesting point here is that
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Figure 1 Income distribution: males in West Germany (filled
squares), males in East Germany (filled circles), females in West
Germany (open squares) and females in East Germany (open circles)

there do not seem to be important differences in morbidity
between East and West Germany.
The rate differences and odds ratios comparing the in-
come deciles 1 + 2 versus 9 + 10 on one hand and 1-5
versus 6-10 on the other are presented in table I. For both
morbidity indicators in both parts of Germany and for
males as well as for females the odds ratios indicated
healdi inequalities favouring the higher income groups.
All odds ratios for the indicator 'less than good or poor
health' reached statistical significance and, for West
Germany, three out of four odds ratios for the indicator
'two or more chronic conditions' reached statistical
significance as well (statistical significance was narrowly
missed for the fourth odds ratio). It is also interesting to
note that, at least in West Germany, health inequalities
seemed to be larger for males than for females.
Concerning rate differences, in 15 out of 16 comparisons
the morbidity rates were higher in the lower income
groups as compared with the higher income groups. The
odds ratios and rate differences suggested that, in East
Germany, there were no substantial health inequalities
by income as far as die indicator 'two or more chronic
conditions' was concerned.
A mixed picture emerged when the extent of health
inequalities was compared between East and West
Germany. The rate differences and odds ratios suggested
that, for the indicator 'two or more chronic conditions',
health inequalities were larger in die West than in the
East, but the confidence intervals overlapped widely,
indicating that no statistically significant differences
existed. For the indicator 'less than good or poor health'
there did not seem to be a clear East—West pattern.
Concerning educational differences, the prevalence of
'less than good or poor health' increased with decreasing
educational level in both parts of Germany, for males as
well as for females (data not shown). The same association
was shown for the indicator 'two or more chronic
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Figure 2 Morbidity by age a) in males (left side) and b) in females (right side)
Less than good or poor health in West Germany (filled squares) and East Germany (open squares) and two or more chronic conditions in
West Germany (filled circles) and East Germany (open circles)

conditions', the only exception being females in East
Germany. This result was supported by the rate differ-
ences and odds ratios (table 2). They indicated health
inequalities favouring the higher educational level, the
only exception being the indicator 'two or more chronic
conditions' for females in East Germany.
Again, a mixed picture emerged when die extent of
health inequalities was compared between East and West
Germany. The rate differences and the odds ratios for die
indicator 'less than good or poor health' suggested diat,
for women, healdi inequalities were somewhat larger in
the West than in the East, and die indicator 'two or more

Table 1 Rate differences and odds ratios by income

chronic conditions' suggested that healdi inequalities
were somewhat larger for men in die East dian for men in
die West. The most striking impression, diough, is that
diere did not seem to be substantial differences in die
extent of healdi inequalities between bodi parts of
Germany.
As outlined above, we calculated two more morbidity
indicators in anodier step, i.e. 'satisfactory, less than good
or poor healdi' (instead of 'less dian good or poor healdi'
only) and 'one or more chronic condition' (instead of'two
or more chronic conditions'). Of course, diese additional
morbidity indicators (results not shown) provide for

Comparison of income deciles*

Males

1+2/9+10

Rate difference (%)

Odds ratio

(95% CI)
1-5/6-10

Rate difference (%)

Odds ratio

(95% CI)

Females

1+2/9+10

Rate difference (%)

Odds ratio

(95% CI)

1-5/6-10

Rate difference (%)

Odds ratio

(95% CI)

West Germany

Less than good or
poor health

13.5

3.28

(2.28-4.73)

6.9
1.92

(1.51-2.44)

9.1
2.08

(1.49-2.90)

4.0
1.38

(1.10-1.72)

a; 1+2/9+10: income deciles 1+2 venus Income deciles 9+10
1-5 / 6-10: income deciles 1-5 vereus income deciles 6-10

Two or more chronic
conditions

7.0

1.54

(1.14-2.07)

4.2

1.30

(1.07-1.59)

5.2

1.41
(1.05-1.89)

2.4
1.17

(0.96-1.42)

East Germany

Less than good or
poor health

11.8

4.05

(1.91-8.62)

3.5
1.51

(1.01-2.27)

7.5
1.93

(1.06-3.50)

8.2

1.99

(1.39-2.85)

Two or more chronic
conditions

3.2
1.43

(0.86-2.38)

-0.7

1.03

(0.75-1.42)

0.6
1.08

(0.67-1.74)

1.3
1.11

(0.82-1.50)
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higher prevalences and narrower confidence intervals
than the results based on a more restricted definition of
morbidity. Concerning the comparison of healdi in-
equalities between East and West Germany, though,
these additional morbidity indicators supported the im-
pression diat there were no significant differences in
health inequalities between East and West Germany.
Looking at health inequalities by income, for example,
the inequalities assessed by the indicator 'satisfactory, less
than good or poor health' were somewhat larger in the
West than in the East, and the inequalities assessed by the
indicator 'one or more chronic condition' were somewhat
larger in the East than in the West, but the differences
between East and West Germany never reached statistical
significance.

DISCUSSION
One important methodological shortcoming of this study
was the different reference periods for the question on
chronic diseases (West Germany lifetime prevalence; and
East Germany previous 12 months). There was, therefore,
a bias comparing the prevalence rates between East and
West Germany (figure 2a and b), but we do not expect a
major bias for the comparison on health inequalities.
Overall, we put some trust in our results, as the com-
parison was based on two rather large representative
samples and the study protocol was nearly identical in
both surveys. In addition, there was little reason to believe
that potential selection biases or recall biases differed
between East and West Germany. Additional sensitivity
analyses showed that the inequality estimates were not
very sensitive to the exact values used to estimate the
incomes of the lowest and highest income classes.
The three questions asked above can be answered in the
following way. There were substantial differences in social
inequalities between East and West Germany if income
was considered. Figure J and the Gini concentration
indices indicate that income inequality was significantly
larger in the West than in the East. The Ginis reported
above and their differences between East and West
Germany are similar to previously published Ginis based
on comparable data and equalisation schemes.24 How-
ever, there were minor differences if educational status
was used as an indicator for social status. Concerning the

Table 2 Rate differences and odds ratios by educational levels

question about differences in morbidity between East and
West Germany, figure 2a and b indicates that there are no
major differences.
The main question concerning differences in health in-
equalities between East and West Germany is more
difficult to answer. It could be stressed that some
differences were found and that most differences pointed
towards larger health inequalities in the West than in the
East, particularly when healdi inequalities by income
were considered. However, it is more important to note
diat the differences in health inequalities were neidier
consistent for both indicators of morbidity nor
statistically significant. Contrary to our hypothesis that
health inequalities are larger in West Germany than in
East Germany, the results presented here suggest that
there are no consistent or significant differences in hearth
inequalities between both parts of Germany. This also
seems to be true for health inequalities by income, despite
the fact that income inequality was considerably larger in
the West than in the East. These results can hardly be the
basis for policy recommendations, though, as they are
based on cross-sectional data. In a next step we would
need longitudinal data assessing simultaneous changes in
income inequalities and health inequalities.
The present study focused on the period shortly after the
unification of Germany. The interpretation of the results
is complicated by the fact that the effects of the political
and economic system before the unification are mixed
with the effects of the unification itself (i.e. economic
disturbances and social stress in East Germany, selective
migration to die West, etc.). Social systems and health
inequalities probably do not change rapidly and, as the
data were based on surveys conducted only 2 years after
the unification, they probably to a large extent still ex-
pressed differences between a socialist and a capitalist
society. An obvious expression of this difference is that
die income inequalities in 1990-1992 were still con-
siderably smaller in die East than in the West.
Large studies which have compared many different
Western European countries have observed that die
extent of healdi inequalities seems to be somewhat
unrelated to die size of income inequalities or, more
generally, to die type of socioeconomic policies.2'5 The
comparison between East and West Germany brings

Comparison of educational
levels'

Males

Rate difference (%)

Odds ratio

(95% Cl)

Females

Rate difference (%)

Odds ratio

(95% CD

West Germany

Less than good or
poor health

4.6

1.51

(1.19-1.90)

5.6

1.64

(1.30-2.05)

a: Lower level versus medium plus higher level

Two or more chronic
conditions

3.3

1.23

(1.01-1.50)

l J

1.09

(0.89-1.33)

East Germany

Less than good or
poor health

4.1
1.63

(1.07-2.49)

2.2

1.24

(0.85-1.82)

Two or more chronic
conditions

6.3

1.29

(091-1.81)

-0.9

0.94

(0.66-1.32)
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important additional evidence supporting this observa-
tion because it compares two countries which are highly
similar in many other aspects, thus avoiding some
problems of confounding which may have strongly
affected other international comparisons and also
because the data are more comparable than in any other
international comparison.

This study was based on the concerted action 'Socio-economic
Inequalities in Morbidity and Mortality in Europe' (director,
Professor Johan Maclcenbach, Erasmus University, Rotterdam)
which was funded by the European Union.
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