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Abstract
Background: Since Germany re-unified in 1990, substantial social and economic changes have
happened in East Germany, the former socialist German Democratic Republic (GDR). The aim of
this study was to investigate the influence of these socio-economic changes in East Germany on the
association between social status, measured by parental educational level, and health-related living
conditions of children during the ten-year period after re-unification.

Methods: In total, 25,864 6-year-old school beginner children (51.2% male and 48.8% female)
participated in cross-sectional studies which have been repeated every year from 1991 to 2000 in
East Germany. Parental educational level as a social indicator was the independent variable.
Dependent variables included not employed parents, small living space and health-related living
conditions (e. g. damp housing, single oven heating and living at busy road). The relationships were
described by odds ratios using logistic regression.

Results: A large overall effect of parental educational level on health-related living conditions was
observed. The time trends showed that the situation regarding small living space, damp housing
conditions and single oven heating improved from 1991 to 2000, while regarding not employed
parents (1996–2000) and living at busy road (1991–2000) did not, but even deteriorated. 6-year old
children with low parental educational level, who lived at the time of re-unification, were often
under damp housing conditions and with single oven heating at homes. Nevertheless, this social
inequality has almost vanished ten years later. In contrast, we found an increasing gap between low
and high parental educational level with respect to the proportion of parents who were not
employed (22%: 4% gain), or lived under cramped housing conditions (22%: 37% reduction), or
close to a busy road (7% gain: 2% reduction).

Conclusion: The social inequalities which already existed under the socialist system in East
Germany persisted in the system of social market economy between 1991 and 2000. 6-year-old
children from families with the lowest social status were living under the worst domestic conditions
(e. g. living at busy road, having damp housing conditions, single oven heating and small living space)
and for some conditions (e. g. living at busy road and having small living space) the gap betweenlow
and high social status was even bigger in 2000 than in 1991.

Published: 08 June 2005

BMC Public Health 2005, 5:64 doi:10.1186/1471-2458-5-64

Received: 08 September 2004
Accepted: 08 June 2005

This article is available from: http://www.biomedcentral.com/1471-2458/5/64

© 2005 du Prel et al; licensee BioMed Central Ltd. 
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0), 
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.
Page 1 of 12
(page number not for citation purposes)

http://www.biomedcentral.com/1471-2458/5/64
http://creativecommons.org/licenses/by/2.0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15943868
http://www.biomedcentral.com/
http://www.biomedcentral.com/info/about/charter/


BMC Public Health 2005, 5:64 http://www.biomedcentral.com/1471-2458/5/64
Background
At the turn of the 21st century, social inequalities in
health continue to be a key public health problem in
advanced societies, including European countries [1].
With regard to mortality, mean difference in life expect-
ancy between those at the top and at the bottom of a soci-
ety, as defined by education, income and employment
status, are anywhere from 4 to 10 years [1]. In recognition
of the importance of social inequalities in health, the
World Health Organization (WHO) has set a special goal
of reducing these inequalities in its global program
'Health for all in the Year 2000' [2,3]. Improved living
conditions have contributed to better health and a
decrease in death rates across all classes in developed
countries [4]. Ecological studies suggest that living areas
which are highly contaminated with air pollutants are
over-proportionately inhabited by people of lower socio-
economic status [5]. Studies done immediately after the
German re-unification [5,6] demonstrated that social ine-
qualities in health-related living conditions already
existed under the social system in East Germany. In both
parts of Germany children of the lower class were more
likely to live at busy streets and were therefore exposed to
a greater degree to traffic-related air pollution and a higher
noise level [5]. Dwellings of people of lower social class
were more likely to be located near industrial areas, and
there was less room per person in the houses [5]. Gas was
used more frequently for cooking and warm water supply,
and finally the dwellings were more frequently heated
with individual coal-burning stoves than upper class
dwellings [5].

After Germany re-unified in 1990, dramatic social, eco-
nomic and environmental changes happened during the
first decade in East Germany, the former socialist GDR.
The aim of this study was to test the hypothesis that the
changes in East Germany had influenced social inequality
in health-related living conditions of 6-year-old children
during the ten-year period starting a few months after the
German re-unification in 1990. This investigation has not
been done before.

Methods
Study areas
The data for our study are derived from an environmental
epidemiological study, organized by the Medical Institute
for Environmental Hygiene Duesseldorf and the District
Hygiene Institute of Magdeburg. The purpose of this study
was to investigate the health outcomes of school begin-
ners influenced by air pollution from 1991 to 2000 [7].
The study was conducted in the cities of Leipzig, Halle,
Magdeburg, and several small rural towns. Leipzig is one
of the largest cities (with about 492,000 inhabitants) in
Saxony. The specific study area (South-West Leipzig) is
characterized by old dilapidated housing close to small-

scale industry. Halle is an industrialized city in Saxony-
Anhalt with 238,000 inhabitants. Magdeburg, with about
236,000 inhabitants, is the capital of Saxony-Anhalt. The
rural areas used as reference in the environmental study
are the small towns Salzwedel, Gardelegen, Osterburg and
Kloetze in the Altmark.

Study design and data collection
Since 1991 cross-sectional investigations have been
repeated every year until 2000 in East Germany. All boys
and girls entering the elementary school from 1991 to
2000 and living in the geographically defined areas of East
Germany were eligible to participate. A letter was mailed
to the parents asking for participation of the child and for
completion of a questionnaire at home. Written consent
of the parents of the examined children was requested.
During the ten-year period, altogether 25,864 6-year-old
children (response 83%) participated in the environmen-
tal study. 99.2% of the children in the study (51.2% boys
and 48.8% girls) had the German nationality. Every third
year the questionnaire investigation was extended to cover
the whole city area of Halle, Magdeburg and Salzwedel.

Measures
Parental educational level
The main social indicator for this study is the parental
educational level. Parental respondents reported their
education and the education of their current partner if
applicable. These responses served as the basis for calcu-
lating the educational level of the most highly educated
parent of a child. Parental educational level was classified
into three categories by the highest school grade (years)
completed by either the mother or the father as follows:
less than 10 years = 'low'; 10 years = 'middle'; more than
10 years = 'high' [8].

Parental employment status
Parental employment status was classified into two cate-
gories: mother and/or father 'in paid employment'
(including full-time and part-time jobs) and 'not in paid
employment' (including those parents who were not in
the paid labour force, i.e. the income of the child's house-
hold was not based on regular paid labour). In the follow-
ing, we will shortly refer to 'not in paid employment' as
'not employed'. The data on employment of both mother
and father were only available from 1996 to 2000 for this
study, because the information on employment status was
not asked for before 1996.

Living space
We have also asked for the number of persons living in the
children's homes and for the dimensions of the homes.
The questions were "How many people are living in the
child's home?" and "How many square meters is the
child's home?" Per capita living space was defined by
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square meter/per person. We divided per capita living
space into two groups: < 20 m2 ('small living space') and
≥ 20 m2.

Health-related living conditions
The questionnaire included living conditions which were
considered as relevant for children's' health. Parents were
asked about the type of heating in the home, whether the
house could be described as damp and how far the next
street with heavy traffic was. Here, 'damp housing condi-
tion', 'single oven heating' (single room heating with
coke, gas, oil) and 'living at busy road' (distance to traffic
street < 50 m) [9] are considered as being unfavourable
health-related living conditions.

Region
The distribution of the socio-economic status and, simi-
lar, of the educational level is different between big cities
and rural areas. Therefore, we introduced in the analysis of
this study a variable which distinguished urban from rural
area as potential confounder. The urban area included the
cities Leipzig, Halle and Magdeburg; while the rural area
included the small rural towns Salzwedel, Gardlegen,
Kloetze and Osterburg.

Statistical analyses
The data were analysed with the SAS statistical software,
Version 8.2 [10]. The time course of variables was
described by the included graphics. Cross tables were used
to show relationships between social variables, regions
and educational levels; a chi-square test was used to test
associations. Multiple logistic regression analyses were
conducted to evaluate the influence of educational level,
region and time as independent variables on the health-
related living conditions as dependent variables. As to
determine an increase or decrease of the difference
between lower and higher social status with respect to the
dependent variable, the interaction of time and educa-
tional level was modelled too:

where p is the probability for the health-related living
condition present; M and L are equal 1 if the educational
level is 'middle' or 'low', respectively, else 0; T (0,1,2,...,9)
represents the year of observation; R is equal 1 for urban
area else 0. The estimated model parameters bi were pre-
sented as adjusted odds ratios together with their corre-
sponding 95% confidence intervals to indicate the impact
of the specified independent variable on the particular
health-related living condition adjusted for all other inde-
pendent variables of the regression model. The 'high'
parental educational level served as reference category for
both the 'low' and 'middle' parental educational level. The

influence of the urban area environment was compared to
the rural environment. The odds ratio for the factor time
refers to a one-year increment. The significance of the
interaction term was indicated by the two significance lev-
els p < 0.05 and p < 0.01, respectively.

Results
Descriptive analyses
Table 1 shows the sample size and the distribution of
parental educational level by study region from 1991 to
2000. Figures 1, 2, 3, 4, 5, 6 present the time courses of the
frequencies of parental social indicators and health-
related living conditions of 6-year-old children in East
Germany from 1991 to 2000.

More than 90% of children's parents in the study sample
(Figure 1) received 10 or more years of school education.
A complete reverse of proportions of high to middle edu-
cational level can be seen since 1997.

We found a rising rate of parents not being in paid
employment at all parental educational levels (Figure 2).
Despite the very high rate of not employed parents among
the low educated parents in 1996, we observe a further
increase of 20% until 2000 for this group.

In general, the percentage of children with homes of small
living space was decreasing for all parental educational
levels, but with the highest decreasing rate for the high
educational level and the lowest for the low educational
level (Figure 3).

The proportion of damp housing conditions had partially
increased (Figure 4) until 1996 in East Germany, but
thereafter, reconstruction measures of homes around that
time might be responsible for the slight decline of the fre-
quency of damp housing conditions. The difference
decreased by about 10% when comparing low educa-
tional level to high educational level during the study
period.

A very clear improvement of the situation regarding single
oven heating systems at children's homes was found (Fig-
ure 5) and the related differences in parental educational
levels extremely decreased by about 30% when comparing
low educational level with high educational level over
time.

A slight increase of the proportion of children living closer
than 50 m to traffic street could be observed (Figure 6) for
low and middle parental educational levels, whereas for
high parental educational level after a slight increase dur-
ing the first five years the proportion reached in 2000
nearly the same level as in 1991. The difference increased

log
p

1-p
c b M b L b T b M T b L T b R,1 2 3 4 5 6









 = + ∗ + ∗ + ∗ + ∗ ∗ + ∗ ∗ + ∗
Page 3 of 12
(page number not for citation purposes)



BMC Public Health 2005, 5:64 http://www.biomedcentral.com/1471-2458/5/64
by about 10% when comparing low educational level
with high educational level during the study period.

Table 2 shows a slight shift of parental education to the
lower levels in rural regions compared to urban areas.
Explanations for this difference between rural and urban
areas could be, first, the fact that the educational level is
lower in rural regions compared to larger cities or, second,
the consequence of different migration after re-unification
or, third, the result of a different response behaviour.
Table 2 also demonstrates that the health-related living
conditions were consistently better in rural areas com-
pared to urban areas. The strongly significant differences
between the three parental educational levels with respect
to not employed and unfavourable health-related living

conditions over the whole study period are clearly dem-
onstrated in Table 3.

Logistic regression analyses
In Table 4, odds ratios, estimated by logistic regression
and, therefore, mutually adjusted for the independent var-
iables of the regression model, quantify the association
between the health-related living conditions of the 6-year
old children and their determinants parental educational
level, time and region, respectively. Differences of change
over time between the three educational levels are docu-
mented by strata-specific odds ratios, and their signifi-
cance is indicated by the significance level of the
respective interaction term of the regression model. The
odds ratios were all significantly greater 1 for not

Time courses of sample distribution of parental educational level classified by the highest school grade completed by either mother or father of 6-year-old children in East Germany from 1991 to 2000 ('low': less than grade 10, 'middle': grade 10, 'high': more than grade 10)Figure 1
Time courses of sample distribution of parental educational level classified by the highest school grade completed by either 
mother or father of 6-year-old children in East Germany from 1991 to 2000 ('low': less than grade 10, 'middle': grade 10, 'high': 
more than grade 10);
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employed, small living space, damp housing conditions,
single oven heating and living at busy road when compar-
ing low and middle educational levels to high educational
level in accordance with the results in Table 3.

The odds for not employed increased by 34% for low edu-
cational level and by 20% for middle educational level
compared to 16% for high educational level per year.
Despite the clear difference in change over time, the inter-
action terms were not significant. The odds for small liv-
ing space decreased by about 10% for low and middle
educational levels compared to 15% for high educational
level per year. The differences in change over time were
significant in favour for the higher educational level. The
odds for damp housing conditions slightly, but signifi-
cantly decreased over time for low and middle educa-
tional levels, but not for high educational level. The

prevalence of single oven heating strongly decreased for
all three educational levels over time, but the low educa-
tional level showed the strongest decline of prevalence.
Living at busy road slightly, but significantly increased for
low and middle educational levels compared to high edu-
cational level over time.

If comparing urban areas to rural areas, the adjusted odds
for not employed, small living space, damp housing con-
ditions, single oven heating at child's home and living at
busy road, respectively, were significantly higher in urban
areas.

Discussion
The present study provides new important information
on the details of changing social inequality with respect to
health-related living conditions of 6-year-old children in

Time courses of prevalence of mother and father not in paid employment of 6-year-old children by parental educational level in East Germany from 1991 to 2000 ('low': less than grade 10, 'middle': grade 10, 'high': more than grade 10)Figure 2
Time courses of prevalence of mother and father not in paid employment of 6-year-old children by parental educational level in 
East Germany from 1991 to 2000 ('low': less than grade 10, 'middle': grade 10, 'high': more than grade 10);
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the former socialist country, East Germany, on its transi-
tion to social market economy. The data reveals that the
parental educational level as a main social indicator was
consistently and significantly linked to parental employ-
ment status, living space and health-related living condi-
tions during the whole study from 1991 to 2000 (Table 3,
Figure 1, 2, 3, 4, 5, 6). The time courses of the two social
indicators, employment status (both parents not in paid
employment) and living space (per capita living space less
than 20 m2), respectively, developed unfavourably and
less favourably, respectively, for the two lower educa-
tional levels. For the health-related living condition 'living
at busy road' (distance less than 50 m), we also observed
an increasing, almost doubling gap between different
social status to the disadvantage of children with low edu-

cated parents. The proportions of children living under
damp housing conditions or being exposed at home to
single oven heating were significantly different between
the educational levels at the time of re-unification, but,
fortunately, nearly identical after 10 years.

The East German society of the former socialist GDR was
regarded as characterized by a relatively uniform distribu-
tion of resources and living conditions. The standard of
living was higher than that in other communist countries,
and a comprehensive social insurance system covered
medical, disability, unemployment, and other expenses
[11]. Education was free and compulsory through 10th
grade [11], the economic structure was similar to that in
the Soviet Union [11], with state ownership and

Time courses of prevalence of 6-year-old children's home with small living space (per-capita less than 20 m2) by parental edu-cational level in East Germany from 1991 to 2000 ('low': less than grade 10, 'middle': grade 10, 'high': more than grade 10)Figure 3
Time courses of prevalence of 6-year-old children's home with small living space (per-capita less than 20 m2) by parental edu-
cational level in East Germany from 1991 to 2000 ('low': less than grade 10, 'middle': grade 10, 'high': more than grade 10);
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centralized control [11], income differences between
social groups were relatively small, basic health care was
equally accessible to all groups of the society [8].
Although living conditions and access to consumer goods
in former socialist countries were much more uniform
than in the West, disparities between social groups did
exist, as shown by our study. The health-related variables
of our study were damp housing conditions, single oven
heating and living at busy road. Several large epidemio-
logical studies have identified damp living conditions as a
major risk factor for respiratory symptoms in children
[12]. There are only few publications on health inequali-
ties in GDR and it is difficult to assess whether health ine-
qualities do have different reasons in East Germany [13].
Although equality was a major political goal in the GDR
there have been health inequalities comparable to those
in Western European countries [13].

Conditions after re-unification were not easy for the East
German labour force as the difficulties of adjustment to
the Western system caused many hardships, including
unemployment [14]. By 1991, a massive decline in
employment with a loss of about 3.5 million jobs (35%
of the labour force) by the end of 1992; unemployment
rose from almost zero at the beginning of 1990 to 15.4%
of the labour force in 1992 [15]. In our study (Table 4),
odds for parents not in paid employment increased in the
average per year by 34% for 'low' educated parents, by
20% for 'middle' and by 16% for 'high'. Since 1989, about
1.7 million East Germans left for the West, the birth rate
fell by about 60% in the period from 1989 to 1994, and
the number of marriages and divorces declined sharply
[16]. In 1991 (Figure 1), about 50% of the parents had an
educational level of more than 10 years of school, but,
after 1996, this proportion dropped to 40% and the

Time courses of prevalence of 6-year-old children's living under damp housing condition by parental educational level in East Germany from 1991 to 2000 ('low': less than grade 10, 'middle': grade 10, 'high': more than grade 10)Figure 4
Time courses of prevalence of 6-year-old children's living under damp housing condition by parental educational level in East 
Germany from 1991 to 2000 ('low': less than grade 10, 'middle': grade 10, 'high': more than grade 10);
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proportion of parents with 10 years school education
raised to 50%. 1997 is the first study year where children
born after the German re-unification have been investi-
gated. Although the size of the investigation areas were
not changed during the time course of the study, the
number of investigated children decreased from 4047
children in 1991 to 2960 in 1997. This massive decrease
can only partly be explained by the 10 percent decrease in
response rate (93% in 1991 and 83% in 1997), but mostly
by the massive decline in birth rates and migration to
other areas. 1997 is the same year when the percentage of
middle educated parents outnumbered the percentage of
highly educated parents for the first time. This means that
the decrease in numbers due to declining birth rates and

migration was steeper to children with highly educated
parents than for children with middle educated parents.
This observation has also been made by other groups [per-
sonal communication]. Around the year 1994, we
observed an increase of 'small living space' which was
caused by the different composition of the surveys
between 1993 and 1995. While the survey in 1993 had a
proportion of 47% of school beginners in rural areas, the
survey in 1994 showed just a fraction of 19%, whereas this
fraction increased again to 38% in the survey 1995 (see
Table 1).

The cross-sectional design of our study could only identify
associations between social status and health-related

Time courses of prevalence of 6-year-old children's home with single oven heating system by parental educational level in East Germany from 1991 to 2000 ('low': less than grade 10, 'middle': grade 10, 'high': more than grade 10)Figure 5
Time courses of prevalence of 6-year-old children's home with single oven heating system by parental educational level in East 
Germany from 1991 to 2000 ('low': less than grade 10, 'middle': grade 10, 'high': more than grade 10);
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Time courses of prevalence of 6-year-old children living at busy road (distance closer than 50 m to a traffic street) by parental educational level in East Germany from 1991 to 2000 ('low': less than grade 10, 'middle': grade 10, 'high': more than grade 10)Figure 6
Time courses of prevalence of 6-year-old children living at busy road (distance closer than 50 m to a traffic street) by parental 
educational level in East Germany from 1991 to 2000 ('low': less than grade 10, 'middle': grade 10, 'high': more than grade 10).

Table 1: Distribution of parental education ('low': less than grade 10, 'middle': grade 10, 'high': more than grade 10) of 6-year-old 
children in East Germany (1991–2000), by study region and year

Year Urbana Ruralb Total(n)
Urban (n) Low (%) Middle (%) High (%) Rural (n) Low (%) Middle (%) High (%)

1991 3125 5.2 41.4 53.4 922 7.7 47.2 45.1 4047
1992 1225 7.2 42.9 50.0 924 5.0 50.5 44.5 2149
1993 983 6.0 43.3 50.7 878 4.6 50.1 45.3 1861
1994 3814 4.9 43.4 51.8 901 5.2 54.8 40.0 4715
1995 1223 5.6 42.0 52.3 746 4.2 51.6 44.2 1969
1996 1097 5.0 41.1 53.9 688 6.0 48.6 45.5 1785
1997 2390 6.2 46.9 46.9 570 5.8 51.6 42.6 2960
1998 891 6.7 50.1 43.2 325 8.6 50.5 40.9 1216
1999 842 5.6 50.4 44.1 359 6.7 52.4 41.0 1201
2000 1837 6.8 47.6 45.6 339 6.5 53.7 39.8 2176

a Leipzig, Halle and Magdeburg; b Salzwedel, Gardelegen, Osterburg and Kloetze.
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Table 2: Distribution of parental education, parental employment status, small living space and health-related living conditions of 6-
year-old children in East Germany (1991–2000), by study region

Total Urbana Ruralb p-valuec

n n % n % c

Parental educational level (highest school grade):
Low (less than grade 10) 1380 997 5.7 383 5.8
Middle (grade 10) 11113 7730 44.4 3383 50.9 <.0001
High (more than grade 10) 11586 8700 50.0 2886 43.4

Mother and father not in paid employment 738 599 14.6 139 10.2 <.0001
Small living space (per-capita < 20 m2) 13570 10133 56.9 3437 50.5 <.0001
Damp housing condition 2617 2115 12.1 502 7.5 <.0001
Single oven heating at child's home 8617 6725 40.4 1892 29.5 <.0001
Living at busy road (distance < 50 m to traffic) 14482 10812 62.0 3670 55.3 <.0001

a Leipzig, Halle and Magdeburg; b Salzwedel, Gardelegen, Osterburg and Kloetze; c p-value of chi-square test

Table 3: Distribution of parental employment status, small living space and health-related living conditions of 6-year-old children in 
East Germany (1991–2000), by parental educational level

Parental educational level
Total Lowa Middleb Highc p-valued

n % n % n %

Mother and father not in paid employment 730 157 78.5 408 17.9 165 5.64 <.0001
Small living space (per-capita < 20 m2) 13163 982 71.2 6514 58.6 5667 48.9 <.0001
Damp housing condition 2581 295 22.0 1306 11.9 980 8.5 <.0001
Single oven heating at child's home 8472 682 56.0 3993 38.6 3797 34.2 <.0001
Living at busy road (< 50 m to traffic) 14238 921 71.3 6785 62.3 6532 56.9 <.0001

a Low: less than school grade 10, b middle: grade 10, c high: more than grade 10; dp-value of chi-square test

Table 4: Adjusted § odds ratios (OR) with 95% confidence intervals (95% CI) of parental employment status and health-related living 
conditions of 6-year-old children in East Germany (1991–2000) for the determinants parental educational level, time and region, by 
means of logistic regression analysis

Independent variables Dependent variables – OR (95%CI)
Mother and father 

not in paid 
employment

Small living space 
(per-capita < 20 m2)

Damp housing 
condition

Single oven heating 
at child's home

Living at busy road 
(< 50 m to traffic)

N = 5406 N = 24079 N = 23778 N = 22660 N = 23662

Parental educational level high (reference) 1.00 1.00 1.00 1.00 1.00
Parental educational level middle 2.89 (1.13–7.39) 1.34 (1.22–1.47) 1.82 (1.58–2.11) 1.55 (1.41–1.70) 1.15 (1.05–1.26)
Parental educational level low 24.82 (3.90–158.10) 2.22 (1.78–2.76) 4.28 (3.38–5.41) 4.83 (3.83–6.10) 1.57 (1.27–1.94)
Time (parental educational level high) 1.16 (1.04–1.29) 0.85 (0.84–0.86) 1.00 (0.98–1.03) 0.82 (0.80–0.83) 0.98 (0.97–1.00)
Time (parental educational level middle) 1.20 (1.13–1.29) 0.89** (0.88–0.90) 0.95** (0.91–1.00) 0.78** (0.77–0.79) 1.01** (0.99–1.02)
Time (parental educational level low) 1.34 (1.09–1.71) 0.90** (0.87–0.94) 0.92** (0.88–0.96) 0.71** (0.23–0.74) 1.03* (0.90–1.18)
Region rural areaa (reference) 1.00 1.00 1.00 1.00 1.00
Region urban areab 1.55 (1.25–1.93) 1.43 (1.35–1.51) 1.78 (1.61–1.97) 1.90 (1.78–2.04) 1.35 (1.27–1.43)

§ Adjusted for all other factors included in the model and give in the Table.
a Region rural area: Salzwedel, Gardlegen, Osterburg and Kloetze; b urban area: Leipzig, Halle and Magdeburg,
* p-value for interaction term of the regression model: p < 0.05
** p-value for interaction term of the regression model: p <0.01
Page 10 of 12
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living conditions, but could not provide the evidence of a
causal relation by itself. For instance, the causal chain
from a low parental educational level over low income to
a cheap or unfavourable (with respect to children's
health) home could not be explored. Two further limita-
tions of this study need to be discussed. First, in the anal-
yses presented in this paper we have considered social
status differences by using parental educational level (of
the most highly educated parent) for classifying children.
The information about household income and
occupational status of parents had not been asked in this
environmental study. But an expert committee in Ger-
many also recommended using educational level as a
measure for social status in epidemiological and social
medical studies [17]. Education is an important determi-
nant of individuals' work and economic circumstances,
which are themselves linked to health through specific
work conditions and levels of consumption [18], related
to health outcomes through its influence on lifestyle
behaviours (e.g. exercise, diet), problem-solving capaci-
ties and values (e.g., importance of preventive health
behaviours) [19]. Education as 'year of education com-
pleted', is a core variable in the MONICA project [13].
Nevertheless, the choice of a single indicator of parents'
socioeconomic status may be subject to debate [20]. The
educational level paralleled factors which are considered
to be characteristic of modern domestic comfort, such as
central heating, and was inversely related to the degree of
crowding in the home. The second limitation was that the
environmental study from which the data for this study
were derived focused on airway diseases and atopic man-
ifestations and, therefore, the selection of living condi-
tions of the 6-year old children was restricted to their
relevance for these health outcomes. Other equally impor-
tant health-relevant living conditions were missing in our
study, such as nutrition or access to health services.

Conclusion
The results of our repeated cross-sectional studies in East
Germany are in agreement with the well known fact of a
strong association between parental educational level and
health-related living conditions of children. Furthermore,
we observed that the domestic situations of small living
space, damp housing condition and single oven heating
system improved from 1991 to 2000; while parental
employment status (1996–2000) and living at busy road
(1991–2000) did not improve, but even deteriorated. Our
basic hypothesis that the changes in East Germany had
influenced social inequality was confirmed. We found
decreased social inequality for single oven heating and
damp housing condition; while increased social inequal-
ity was seen for parental employment status, small living
space and living at busy road. These findings lead to the
conclusion that the lower social class is often, but not
always the looser of large socio-economic changes as hap-

pened in East Germany. The "winning" effect seems to be
bound on strong general improvements, such as the
replacement of single oven heating by central heating.

A further level of investigation may be to ask how these
social differences in health-related living conditions mod-
ify the association between exposure to environmental
pollution and health. We know little about the effect
modification of social inequality on environmental haz-
ards or about the impact of social inequality on environ-
ment-related disease. In future, a closer co-operation
between environmental-epidemiological and socio-epi-
demiological research would be needed.
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