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The Influence of Regional Social Inequality and Labour Market
Characteristics on Health
Christiane Gross, Peter Kriwy

Abstract: The influence of contextual factors on individual health status has been
demonstrated by a number of studies even when controlling for the individual socio-economic situation (and other relevant factors). The article examines whether
and to what extent variables of the place of residence have an effect on individual
health status. We do not only refer to income levels and inequality, but also to effects of the educational level and inequality and the regional unemployment rate.
As data basis for the individual level, we use the 2006 wave of the German SocioEconomic Panel Study (SOEP) and add regional information on the aggregate level
based on the regional units (Raumordnungsregionen) of the Microcensus of 2005.
These data will be analysed using multilevel models. The results reveal that regional
educational inequality intensifies the individual educational effect, whereby members of less-educated groups in educationally disparate regions exhibit particularly
low health chances. In addition, a high regional unemployment rate intensifies the
negative effect of individual unemployment on men’s health.
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1

Introduction

The article examines whether and to what extent health inequality in Germany can
be explained by regional variables (contextual effects) when controlling for individual effects (compositional effects). Two different types of regional contexts are taken
into consideration: variations in average levels (with regard to household income,
educational level and unemployment) and variations in inequality (income inequality and educational inequality). In addition, we analyse whether the influences of
individual variables vary depending on the regional context.
Previous analyses conducted to explain regional health inequalities in Germany
are mostly limited to single cities and their districts as territorial units. We use representative data for Germany as a whole and – unlike most international studies
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– we take regional differences in levels as well as inequality variables on individual
health into account. The current research and theoretical sections consequently
refer to studies with very different territorial units (from neighbourhoods to national
states), while our analyses are based on regional units (Raumordnungsregionen) in
Germany, which are in between in terms of size.
The fact that people in poorer neighbourhoods are on average less healthy has
been known since 1828 from the historic works of Villermé (Krieger 2001) and has
in many cases been proven for all kinds of different regions (Haan et al. 1987; Ecob/
Smith 1999; Bosma et al. 2001; Borrell et al. 2004). This finding is not surprising
given that poorer quarters are inhabited by poorer people who are at a health disadvantage due to a variety of social mechanisms. This explains the correlation between the poverty of a region and the average mortality and morbidity of its inhabitants by the composition of the population in terms of age, gender, marital status
and socio-economic status (compositional effects). Which mechanisms play a role
here will be clarified in Section 2.1 as part of the theoretical explanatory approaches
(Section 2). The composition of the population, however, could not adequately explain the mortality and morbidity rates; therefore influences of the regional environment were taken into account (contextual effects). While the positive effect of a
region’s prosperity on the health of its inhabitants is relatively easy to understand
(less pollution, financial means for health care, etc.), explaining the negative effect
of social inequality on health chances is certainly more difficult. Section 2.2 therefore describes in great detail the contextual effects of income level and inequality as
well as educational level and inequality and the regional unemployment rate on individual health chances and explains which social mechanisms might be responsible
for these. The contextual effects should also persist when we control for individual
socio-economic situations. The hypotheses derived from the preceding sections
are tested with the 2006 SOEP and 2005 Microcensus using competing multilevel
models (cf. Section 3) and their results will be presented afterwards (Section 4). The
article closes with a summary (Section 5).

2

Theoretical approaches

2.1

Individual determinants on health status

The position of a person along the dimensions of social differentiation does not
have a direct effect on morbidity and mortality, but rather via intermediary variables
(health behaviour, resources and distress) (Rothman 1986: 89-90).
Figure 1 shows an overview of the postulated correlations, which will be described in greater detail in the following. The centre column contains the social
mechanisms intended to explain morbidity and mortality based on social differentiation.
We can assume that there is empirically well-founded proof that health behaviour such as tobacco and alcohol consumption, physical activity, eating habits or
healthcare utilisation affect health (see Helmert/Schorb 2009 for a summary). The
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Explanatory model of socially differentiated health chances

Social differentiation

Mediators

Health
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healthcare)
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vocational status)

Knowledge
Incentives

Resources
(Social, cultural, mental and
genetic resources)

Morbidity and mortality

Horizontal differentiation
(Lifestyle, milieu, gender,
age, ethnic origin)

Distress
(work environment, home
environment, social
environment)

Source: Based on Jungbauer-Gans/Gross (2009: 91)
different dimensions of health behaviour are influenced by factors of social differentiation, which are explained in examples in the following. For example, an individual’s eating habits (Gerhards/Rössel 2003; Helmert 2003; Prahl/Setzwein 1999)
as well as smoking prevalence (Helmert 2003; Lampert/Thamm 2004, 2007; Statistisches Bundesamt 1998), alcohol consumption (Helmert et al. 1997; Mielck 2000),
extent of physical activity (Helmert et al. 1997; Zubrägel/Settertobulte 2003) and
healthcare utilisation (Altenhofen 1998; Janßen et al. 2009; critique: Mielck 2000)
vary depending on social class. Usually income, education and vocational position
(as the three main dimensions of prevalent class concepts) have independent effects on health behaviour (as an example for smoking prevalence cf. Gross and
Groß 2008). Similarly, variables of horizontal differentiation such as age, gender and
ethnic origin determine health behaviour. For instance, smoking behaviour (Gross/
Groß 2008) and alcohol consumption (Richter/Settertobulte 2003) differ according
to gender and age. Likewise healthcare utilisation is gender-specific (summarised
by Rieker/Bird 2000). Additionally, health behaviour (e.g. drug use and type of physical activity) is closely linked to lifestyle and social milieu.
Referring to resources and distress the imbalance of effort and reward is considered particularly damaging to health (Siegrist 1996; Rugulies/Siegrist 2002; Siegrist
et al. 2004; Siegrist/Theorell 2006; Peter 2009). Steinkamp (1993) emphasises that
the objective effort-reward ratio is not nearly as important as its subjective assessment. Social resources or social capital can either have a direct positive effect on
health (Holt-Lunstad et al. 2010) or buffer the negative effect of distress on health
(e.g. Nuckolls et al. 1972). Complex measurements of social integration show a
greater influence on mortality risk than simple measurements of social capital such
as cohabitation or marital status (Holt-Lunstad et al. 2010). Genetic resources or biological factors produce gender-specific prevalence rates for example of cardiac dis-
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eases (Lane/Cibula 2001). Both physical and mental stress factors are more frequent
among people with low socio-economic status (SES) and are therefore well suited
for explaining the correlation between SES and health chances (Greiner 2001: 150).
The decisive aspect here is the feeling of leading a self-determined life and possessing social confidence (Link/Phelan 2000; Mirowsky et al. 2000).
Current research on the influence of individual variables on health can only be
mentioned briefly here and are not discussed in detail (for more detail cf. Jungbauer-Gans/Gross 2009). Nonetheless, this section was intended to sensitise the reader
to the main individual factors that need to be controlled for in order to study the
influence of social context on subjective health.
We must additionally note here that separating compositional and contextual
effects is not seen without disapproval (e.g. Cummins et al. 2007). The theoretical reasons are summarised by Macintyre et al. (2002) as follows: (a) The characteristics of individuals and households may be influenced by local environment,
(b) the individual control variables are possibly intervening rather than confounded
variables and (c) there is a lack of extensive theoretical explanations describing the
mechanisms between local environment and health behaviour or health. Gravelle
(1998) provides a statistical critique of the analytical separation of compositional
and contextual effects.

2.2

Contextual effects of the social environment on individual health
status

The difficulty of determining causal mechanisms regarding the influence of social
contextual characteristics on health is mainly due to the fact that the size of the
social context varies greatly. While some studies make international comparisons
using the national state as territorial unit (e.g. Wilkinson/Pickett 2010), other studies
literally examine neighbourhood effects at the city district level (e.g. Wolf 2004). In
spite of these differences, the theoretical explanatory approaches differ astonishingly little. For instance, both at the national and at the district level, it is possible to
suppose a health-promoting effect of social capital, although operationalising social
capital for these two dimensions may be quite different.1 Similarly, social deprivation can refer to very different territorial units. The determinants used (income and
educational level and disparities as well as the unemployment rate) and the underlying social mechanisms (e.g. relative deprivation, social capital) can be applied to
different territorial units.
The majority of studies examining the correlation between health indicators and
characteristics of the region discover – even controlled for the composition of inhabitants – significant contextual effects of the places of residence (summarised
by Robert/House 2001). In the following, we will discuss these influential factors in

1

In internationally comparative studies, social capital is often measured via social trust or membership in associations, while the influence of social capital in neighbourhoods can be operationalised quite tangibly using neighbourly support.
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terms of differences in levels with regard to income, education and unemployment
(Section 2.2.1) as well as inequality variables with regard to income and education
(Section 2.2.2). In doing so, we will present results of studies that make use of very
different territorial units.

2.2.1 Average level of income and education, and unemployment rates
Numerous studies have shown significantly higher mortality rates in non-privileged
places of residence controlled for individual factors (Yen/Kaplan 1999b; Bosma et
al. 2001; Martikainen et al. 2003; Borrell et al. 2004; Marinacci et al. 2004) and
only a few have found none (Sloggett/Joshi 1994; Veugelers et al. 2001; Gerdtham/
Johannesson 2004). Similarly, controlled for individual risk factors, an increased occurrence of depression symptoms (Yen/Kaplan 1999a) and cardiovascular diseases
(Diez-Roux 2001; Marinacci et al. 2004) were ascertained in non-privileged neighbourhoods. The rate of miscarriages and chronic diseases such as coronary heart
disease is even high in deprived neighbourhoods when controlling for individual
education, employment and income (Pickett/Pearl 2001).
The differing effects of the average wealth and income levels on health chances
in an international comparison is explained with the different characteristics of welfare state tendencies, which can mitigate both income inequality and its impacts.
According to van Lenthe (2006), welfare and public assistance can cushion the negative effects of a poorer residential area on health. Dahl et al. (2006), however, do
not find a systematic correlation between egalitarian/welfare state versus liberal/
conservative tendencies and health inequality. According to Stafford and Marmot
(2003) poorer people particularly suffer under a non-privileged neighbourhood,
which they explain with greater dependency on local resources.
The average educational level in neighbourhoods as an independent effect on
the probability for older men to be treated for heart ailments was studied in Sweden. Low educational levels in the neighbourhood increase the probability of being
treated for heart problems as an outpatient or inpatient (Larsen/Merlo 2005).
High unemployment in a residential area can act as an indicator for low political and economic participation and empowerment, regardless of the poverty or
unemployment of individuals (O’Campo et al. 1997). Using a sample of the Amsterdam residential population, Reijneveld et al. (2000) show that, controlled for
individual variables and compared to a district with low unemployment,2 life in a
district with high unemployment leads to a significantly higher risk of poorly selfassessed health status, physical complaints, physical long-term restrictions, obesity and regular cigarette use. The results concerning the place-of-residence effect
of high unemployment on a high mortality risk are, however, contradicttory. Using
data from the Dutch GLOBE study, Bosma et al. (2001) show evidence of this effect
and similarly Stafford et al. (2004) prove the unhealthy effect of high unemploy2

The residential areas were classified using the 33 percent and 66 percent quantile in three
equal-sized categories with low, medium and high unemployment rates.
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ment with data from the Whitehall II study (London and Helsinki), whereby they only
control for age and gender at level I. These are contradicted by analyses with data
from a Canadian survey by Veugelers et al. (2001), who cannot ascertain significant
effects of unemployment (as well as the average wealth and educational level) in
a neighbourhood on mortality risk. Also, a high unemployment rate in residential
districts reduces the protective effect of prenatal check-ups on the risk of low birth
weight (O’Campo et al. 1997). Van Lenthe et al. (2005a), who use data sources from
six different studies (ARIC, GLOBE, Whitehall II, Helsinki, Turin and Madrid) and calculate separate models for men and women, also reach contradictory results with
regard to the effect of the unemployment rate on individual mortality. Without controlling for individual education and employment, all six models for men exhibit a
significantly negative effect of unemployment, which disappears, however, in two
models when they are controlled for these individual socio-economic factors. The
unemployment rate is significant in three of the five models for women (the Helsinki
data contain only male subjects), regardless of whether controlled for education
and employment (van Lenthe et al. 2005a).
There are two possible mechanisms that might explain to what extent high unemployment in a residential region impacts the health-detrimental effect of individual
unemployment. The negative future prospects of the unemployed in a structurally
weak region may either have particularly health damaging effects or the stigmatising effect of unemployment in a region where many people share the same fate may
be weaker and therefore less detrimental to health.
There are also two mechanisms that might explain the correlation between prosperity of residential districts and health: selective migration and actual causation.
According to selective migration ill people tend to move to neighbourhoods with
a low status while healthy people tend to move to residential areas with a higher
status – both controlled for individual SES. However, it is possible that the social
origin accounts for both the choice of living area as well as health (van Lenthe 2006).
Monden et al. (2006) find evidence for the correlation between the SES of the childhood neighbourhood and the neighbourhood where one spends adult life. Both
the early and later neighbourhood in the life of a person – even when controlled for
individual SES – correlates with smoking behaviour and obesity, however not with
excessive alcohol consumption (Monden et al. 2006). According to van Lenthe et
al. (2007), “upward migration” seems easier for women and highly educated people
than for men and people with a lower educational background. All in all, van Lenthe
et al. (2007) assume a barely noticeable influence of selective migration to explain
place-of-residence differences in health.
Causation applies when actual characteristics of the places of residence (living
quality, low noise pollution, leisure and sport possibilities, environmental factors,
etc.) act as mediators on health. According to the analyses by Wolf (2004), the social status of the urban district and the quality of the outdoor air are decisive for
individual health. Voigtländer et al. (2011) specify the influence of outdoor air to the
effect that only the subjectively perceived quality of the outdoor air effects physical health, not the objectively measured air quality. Kamphuis et al. (2007) provide
evidence, for instance, that people with low SES perceive the characteristics of
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their neighbourhood (e.g. safety issues, lack of recreational opportunities) more
as barriers to physical activities than people with high SES. According to Kemptner et al. (2008), people in so-called risk neighbourhoods do less sport and are
more frequently overweight. Lee et al. (2007) show more frequent tiring activities
among women with a lower SES, but less athletic activities than women with high
SES. Similarly, people in non-privileged neighbourhoods frequently cycle to work
or shopping, but use a bicycle less often for sport. Generally speaking, living in nonprivileged neighbourhoods is accompanied by lesser physical activity even when
controlling for individual variables (van Lenthe et al. 2005b).
One often-neglected aspect of the influence of residential-area characteristics is
the contagiousness of diseases as well as of health behaviour. In an area with a very
high percentage of smokers it is presumably harder to quit smoking and easier to
begin than in an area with a low percentage of smokers (van Lenthe 2006).
We therefore assume that the chances for very good or good health increase in
regions with a high regional average income (Hypothesis 1a), a high regional educational level (Hypothesis 2a) as well as a low unemployment rate (Hypothesis 3a).
In addition, a high regional average income should lessen the individual income effect on health (Hypothesis 1b), a high regional educational level should reduce the
individual educational effect on health (Hypothesis 2b) and high regional unemployment should strengthen the negative effect of individual unemployment on health
(Hypothesis 3b).

2.2.2 Income inequality and educational inequality
Numerous studies provide evidence for the correlation between income inequality
and health indicators (among them Cubbin et al. 2000; Babones 2008). However, to
interpret the compositional versus contextual effect it is decisive whether this correlation remains when controlling for individual factors. Beckfield (2004) ascertains
a reduction in the significant effect of income inequality when individual factors
are taken into account, while the income inequality effect disappears entirely when
fixed-effects models are used to control for unobserved heterogeneity. Backlund
et al. (2007) verify that the correlation between income inequality and mortality is
only valid for people under the age of 65. Babones (2008) states that the causality
between income inequality and health is difficult to prove since income inequality
hardly varies over time. McLeod et al. (2004) provide evidence for an insignificant
inequality effect controlled for the ethnic composition of the population at the national level. A few studies find no indications that income inequality affects individual health indicators (e.g. Mellor/Milyo 2002). Cubbin et al. (2000) note that the
correlation between income inequality and self-reported morbidity is not robust if
the operationalisation of income inequality and health indicators vary. Voigtländer
et al. (2010) conducted a study on the influence of regional deprivation on individual health using SOEP data. Although they possess information for example on
regional unemployment and employment rates, density of physicians and income
levels, they only report the regional effect of an east-west dummy in the multilevel
analyses.
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According to Wilkinson (2001: 1), the frequently documented finding that the life
expectancy of people rises when income equality in their country increases has
largely remained unexplained. Wilkinson (2001: Chapter 6) reveals that egalitarian
societies are more healthy and exhibit greater social cohesion. The unhealthy effects of relative poverty do not consist of, say, poorer living conditions, increased
cigarette use and poorer nutrition, but from a subjective feeling of relative deprivation:
“To feel depressed, cheated, bitter, desperate, vulnerable, frightened,
angry, worried about debts or job and housing insecurity; to feel devalued, useless, helpless, uncared for, hopeless, isolated, anxious and like
a failure: these feelings can dominate people’s whole experience of life,
colouring their experience of everything else. It is the chronic stress
arising from feelings like these which does the damage.” (Wilkinson
2001: 262, translated by CPoS)
In addition to Wilkinson’s explanation of relative deprivation, Gravelle (1998)
notes an individual income interpretation and Lynch et al. (2000) a neo-material interpretation. Gravelle (1998) warns against analysing the correlation between social
inequality and disease with aggregate data because one could otherwise draw an
ecological fallacy. Therefore, the much discussed work The Spirit Level by Wilkinson
and Pickett (2010), which is only based on aggregate data and also does not examine and adhere to basal model assumptions, must be interpreted with great caution.
Lynch et al. (2000) explain the neo-material interpretation using a metaphor of first
and second-class airline passengers. While according to a psychosocial explanation of relative deprivation second-class passengers feel bad because they observe
the comfort of first class when walking through the plane, feel disadvantaged and
thus develop negative emotions, according to the neo-material explanation, it is the
poorer seats and poorer food in second class that lead to a poorer assessment of
health after the flight.
Subramanian and Kawachi (2004) argue that the average health of the population
would improve with a lessening of income inequality since the health of the poorer
part of the population would profit greatly from an individual income growth, while
the rich part of the population would have hardly measurable losses as a result of
decreased individual income.
Another explanation focuses on social capital. According to this approach, a high
degree of income inequality leads to low social capital in a living area, which in turn
is made responsible for health burdens (Mielck 2008). The study by Kawachi et al.
(1997) did the pioneering work to prove this chain of causation. The study operationalised social capital through social involvement in clubs and organisations and
through social trust. Similarly, Lochner et al. (2003) confirm the correlation between
social trust, reciprocity and social participation on the one hand and higher life expectancy on the other controlled for material deprivation. According to Engström et
al. (2008) the risk factors of low self-assessed health are rather indicated by social
participation and social trust (horizontal contextual social capital) than by political
trust and political participation (vertical contextual social capital). Social capital correlates negatively with an index of neighbourhood problems according to Steptoe
and Feldman (2001).
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Educational inequality and individual health chances are also highly correlated.
Regional educational inequality was examined in 59 New York neighbourhoods as
a predictor of various health indicators. According to this study, highly educated
people in the neighbourhood have a health-promoting effect on all people in the
affected areas (Galea/Ahern 2005).
Based on the influence of regional inequality variables on individual health, we
assume high income equality (Hypothesis 4a) and high educational inequality (Hypothesis 5a) to have a health-promoting effect. In addition, high regional income
inequality should increase the individual income effect (Hypothesis 4b) and also
high educational inequality should increase the individual educational effect (Hypothesis 5b). Table 1 provides an overview of all our hypotheses.
Tab. 1:

Overview of hypotheses

Main effects of social context: Individual health improves with …
… high regional average income
… high regional educational level
… low regional unemployment rate in a region
… high regional income equality
… high regional educational inequality

(Hypothesis 1a).
(Hypothesis 2a).
(Hypothesis 3a).
(Hypothesis 4a).
(Hypothesis 5a).

Interaction effects between social context and individual variables:
A high regional average income lessens the effect of
individual income on health.
A high regional educational level reduced the effect of
individual education on health.
High regional unemployment intensifies the negative effect
of individual unemployment on health.
High regional income inequality intensifies the effect of
individual income on health.
High educational inequality intensifies the effect of
individual education on health.

(Hypothesis 1b).
(Hypothesis 2b).
(Hypothesis 3b).
(Hypothesis 4b).
(Hypothesis 5b).

Source: own design

3

Data and methods

Previous studies usually made use of territorial units formed for administrative purposes (Tampubolon 2012). Territorial units defined in this manner do not, however,
necessarily conform to the subjectively assessed or perceived neighbourhood.
Hence, if we use administrative districts, the contextual effects of the residential
districts are underestimated, corresponding to a conservative estimation model
(van Lenthe 2006). Health studies that employ contextual effects as explanatory
variables usually use the direct neighbourhood (Wilkinson 1997) or entire nations
(Wilkinson and Pickett 2010) as reference group. It is basically possible to operation-
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alise the selected districts on a small scale with data from the Microcensus.3 Unfortunately, the Microcensus programme does not provide any useable variable to
measure health. For this reason we did not use such extremely small-area selected
districts for this study and chose the more irregular territorial unit of Raumordnungsregionen, which is compatible with data from the SOEP. This means we used the
smallest possible territorial unit in Germany for which both the desired contextual
characteristics are available and combination with useable health indicators at the
individual level is possible.
Raumordnungsregionen (abbreviated below as RORs) are administered by the
Federal Institute for Research on Building, Urban Affairs and Spatial Development
in Bonn and largely correspond to the regional units of the federal states (Länder).
They “form the spatial frame of reference for large-area analyses of the spatial/
structural starting position, large-area analyses of spatially effective federal funds,
predictions of large-area development tendencies, statement on large-area disparities in the infrastructure and employment structure” (Bundesinstitut für Bau-, Stadtund Raumforschung im Bundesamt für Bauwesen und Raumordnung (BBR) 2009;
translated by CPoS). The RORs are meant to correspond to functional spaces and,
for example, cover the commuter linkage of employed people (BBR 2009). RORs are
formed so that a large part of commuter movements take place within an ROR. An
ROR is not merely an administrative unit, but also an experienced space. In addition,
regions that are defined by means of commuter linkages are the relevant units for
studying the effect of regional unemployment on individual employment chances or
individual well-being and health. The number of RORs per state is roughly aligned
to the size of the state; for instance Bavaria is divided up into 18 and SchleswigHolstein into 5 such regions. On average, approximately 852,000 people live in one
ROR (authors’ calculation based on information from the BBR 2009). Since the composition of the RORs are neither comparable to urban districts, as used in small-area
analyses, nor to entire national states, as used in internationally comparative studies, the extent to which previous results can be transferred to our study remains
unclear. The descriptive distribution of the variables according to the 97 RORs is
portrayed in Table 2.4
The average monthly net household income in private households in the RORs
in the year 2005 was almost €2,500. The minimum was €1,856 (eastern West Pomerania); the maximum of €3,178 was made in Munich and surroundings. The Gini
coefficient for income inequality across all RORs is slightly under 34. The minimum
of 29 is exhibited by Mittweida in southeastern Saxony. The maximum income inequality is in Munich. The average years of education are approx. 12. The region with

3
4

Schunck and Windzio (2009) presented a convincing work on the self-employment of immigrants that uses multi-level analyses based on such selected districts.
An average of 7,027 observations in the 2005 Microcensus are available per ROR, whereby only
the information from the heads of households are used to ascertain household income. These
results were generated via the controlled remote data processing conducted by the Research
Data Centre of the Federal Statistical Office. In this way, we had access to the complete number
of cases of almost 700,000 individuals in the 2005 Microcensus.
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Descriptive distribution of the context variables based on the 97 RORs
(Level 2)

Avg. net household income in €
Income inequality (Gini)
Avg. years of education
Educational inequality (Gini)
Unemployment rate

Case
numbers

Mean

Standard
deviation

97
97
97
97
97

2466.16
33.97
12.27
11.06
13.72

304.81
1.86
0.34
0.97
6.45

Minimum Maximum
1855.71
29.00
11.58
8.79
5.38

3178.18
38.50
13.15
12.72
31.72

Source: 2005 Microcensus, authors’ calculations

the lowest level of education in Germany is Bremerhaven/Cuxhaven; the citizens
with the highest level of education in Germany live in Dresden, closely followed by
Munich. Unemployed people were those who cited that they were registered at the
Federal Employment Office as unemployed or seeking work during the 2005 Microcensus survey. The unemployment rate reported here corresponds to the percentage of unemployed among people of working age at their main place of residence
using the individual weighting factor. The lowest unemployment is recorded in the
very south of Germany (including Oberallgäu, Kempten, Bad Tölz) while high unemployment is observed in the northeast (including Neubrandenburg, eastern and
northern West Pomerania). The suitability of the relatively large RORs as structural
units for the contextual level of the multilevel analyses was also checked for by analysing whether these are homogeneous territorial units. For this, bivariate analyses
of variance were calculated with the dependent variables namely years of education as well as income and the independent variable namely the ROR. RORs explain
4 percent of the total variance for education (t-value 6.92) and 3 percent of the total
variance for income (t-value 3.51).5 Although the percentage of variance explained
with the RORs, and therefore the homogeneity of the units, is relatively low it becomes evident that the RORs are relevant analysis units for the variables used.
The Gini coefficient (Gini 1921; Pyatt 1976; Allison 1978) was also used to calculate educational inequality, for which the information on school leaving certificates,
education and university studies were converted to years of education, which vary
at the individual level between 8 and 18 years. For a better comparability, this coefficient was used both to measure income and educational inequality; it must be noted here that educational level and educational inequality may be highly correlated
(Moore et al. 2007). In our data that is, however, not the case (Pearson correlation
coefficient = 0.008, p > 0.05), but there is a strong statistical correlation (Pearson
correlation coefficient = 0.684, p < 0.001) between income level and income ine-

5

The random-intercept-only model with the dependent variable of subjective health also confirms this result (see Section 4).
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quality. For this reason the results are reported both with and without level variables
(average household income, average years of education).
The degree of urbanisation was controlled at the individual level. The dummy
variables for small town (20,000-100,000 inhabitants) and city (100,000 inhabitants
and more) do not, however, have an effect on individual health and are not listed in
Tables 4 and 5.
The small-area information from the Microcensus based on the 97 RORs is from
the year 2005. The individual data on health and relevant determining factors were
supplied by the 2006 wave of the SOEP. This staggered data ensures that influences
of regional inequality precede the individual effects.
Since the focus of this study is not on the individual level but the contextual level,
we will only briefly present the SOEP variables. The dependent variable is self-rated
health measured on a five-point scale and dichotomised for this article. The first two
categories (“very good” and “good” health) were combined. Some research papers
confirm the high (point biserial) correlation between subjective and objective health
(Idler/Benyamini 1997; Heidrich et al. 2002; Case/Paxson 2005; Kriwy/Mielck 2006;
Lyyra et al. 2009), meaning we can attribute a high criterion validity to self-rated
health. In addition, subjective health is especially suitable for cross-sectional analyses, as the meta-analysis by Kondo et al. (2009) demonstrates. The age spectrum
for these calculations was limited to 25 to 65 years. One reason for this is that older
people in a panel in particular are subject to the survivor effect and it is therefore
assumed that the “healthy old people” tend to take part in a panel more frequently,
which impacts, for example, the estimation of life expectancy (Schnell/Trappmann
2006). Also income effects are considered effects of the individual net income,
which suggests that people over the age of 65 years should be excluded from the
calculations. Young people (under 25 years) were also excluded form the analyses
since they do not yet exhibit any noticeable variations in their health status. Table 3
shows the distribution of the individual variables.
Since the spatial clustering impairs the independence of the elements, we used
multilevel analysis (for an introductory overview cf. Hox 2002). The calculations are
random effects logit models (random intercept and random slopes), which, unlike
fixed effects models, take varying slopes across the regional units into consideration.6 The multilevel analyses were conducted using HLM6. Population-average
estimations react less sensitively to erroneous specifications and distribution assumptions than unit-specific estimations. Since regionally varying variables are incorporated at the second analysis level and we are interested in average effects
resulting from this in the population, use of population-average models is sufficient
here (Neuhaus et al. 1991).

6

Fixed and corresponding random effects models were first tested competitively with the Hausman Test using Stata 11. The coefficients differ significantly from one another, if only to a minor
extent. The test therefore narrowly turned out in favour of the random effects models.
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Descriptive distribution of the individual variables (Level 1)
Case
numbers

Mean

Standard
deviation

Dependent variable: self-rated health
(1=very good/good)

15,529

0.53

0.50

Vertical differentiation:
Net income in €
Net income in € (ln)a
Unemployed
Control variable: homemaker
Years of education

10,229
15,550
15,550
15,550
15,227

1699.45
4.96
0.25
0.11
13.18

1310.60
3.14
0.43
0.31
2.67

Horizontal differentiation:
Age in years
Gender (1=female)
Nationality (1=German)

15,550
15,550
15,550

45.48
0.52
0.92

11.09
0.50
0.26

Health behaviour:
Regular tobacco consumption
Regular alcohol consumption
Body-mass index (metric)

15,535
15,550
15,406

0.32
0.17
25.87

Resources:
Marital status (1=married)
Has a confidant
Square metres per person (ln)

15,550
15,550
15,505

Stress:
Job at risk
More than 5 overtime hours
Dissatisfied: dwelling
Dissatisfied: family

15,550
15,550
15,550
15,550

Minimum

0
35
0.69
0
0
8

Maximum

1
30000
10.31
1
1
18

25
0
0

65
1
1

0.47
0.38
4.59

0
0
12.03

1
1
76.21

0.67
0.91
3.67

0.47
0.28
0.47

0
0
1.39

1
1
6.04

0.13
0.19
0.13
0.15

0.34
0.39
0.34
0.36

0
0
0
0

1
1
1
1

a

In order to be able to report the influence of unemployment of people, missing income
data due to a lack of employment (not due to item nonresponse) was set at close to
zero (2 euros monthly income). This makes even these income data logarithm-compatible and the resulting errors are controlled for by the variables homemaker and the
unemployment dummy.
Note: Unless noted otherwise 1 means yes and 0 stands for no.
Source: SOEP 2006, authors’ calculations

4

Results

The random-intercept-only model (not contained in Table 4) shows that the average
health according to ROR varies in a highly significant way (t-value 3.76). The models
in Table 4 provide information about the results at the individual level (level 1) and
contextual level (level 2). At the individual level the results are mainly as expected
and are only briefly outlined here since the main interest of this article is in regional
effects. Better health chances are associated with higher education and higher income. With increasing age, health chances lessen and higher body-mass index and
regular tobacco consumption are also accompanied by lesser prospects for good
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Random effects logit models (dependent variable: self-rated health:
1=very good/good, age 25-65 years, population average models,
robust standard errors)
Model A

Level 1 (Individual level):
Constant
Vertical differentiation:
Net income in € (ln)
Unemployed
Control variable: homemaker
Years of education
Horizontal differentiation:
Age in years
Gender (female=1)
Nationality (German=1)
Health behaviour:
Regular tobacco consumption
Regular alcohol consumption
Body-mass index (metric)
Resources:
Marital status (1=married)
Has a confidant
Square metres per person (ln)
Stress:
Job at risk
More than 5 overtime hours
Dissatisfied: dwelling
Dissatisfied: family
Level 2 (ROR):
Gini index income
Avg. household income in 1000€
Gini index years of education
Avg. years of education

0.12 (4.66)***
0.02
-0.23
0.01
0.06

(2.18)*
(-3.45)**
(0.09)
(8.21)***

Coefficient (t-value)
Model B
0.12 (4.47)***
0.02
-0.23
0.01
0.06

(2.21)*
(-3.53)**
(0.24)
(8.05)***

0.12 (4.57)***
0.02
-0.23
0.01
0.06

(2.31)*
(-3.48)**
(0.06)
(7.76)***

-0.04(-20.85)***
-0.17 (-5.58)***
-0.21 (-2.38)*

-0.04(-20.90)***
-0.17 (-5.75)***
-0.22 (-2.41)*

-0.04(-20.77)***
-0.17 (-5.72)***
-0.22 (-2.44)*

-0.25 (-8.03)***
0.09 (1.67)+
-0.06(-16.21)***

-0.25 (-7.97)***
0.08 (1.59)
-0.06(-16.34)***

-0.25 (-7.99)***
0.08 (1.49)
-0.06(-16.34)***

-0.04 (-0.95)
0.07 (1.23)
0.01 (0.29)

-0.03 (-0.85)
0.07 (1.25)
0.02 (0.41)

-0.03 (-0.85)
0.07 (1.20)
0.01 (0.32)

-0.38 (-8.80)***
-0.10 (-2.47)*
-0.54(-10.65)***
-0.74(-14.81)***

-0.38 (-8.82)***
-0.10 (-2.58)*
-0.54(-10.54)***
-0.73(-14.78)***

-0.38 (-8.88)***
-0.11 (-2.62)*
-0.54(-10.49)***
-0.73(-14.70)***

0.02 (1.18)

0.01 (0.55)
0.26 (1.32)

0.01 (0.58)
0.26 (1.27)

-0.03 (-0.80)

-0.02 (-0.43)
0.05 (0.64)

-0.01 (-0.18)
0.03 (0.39)

Unemployment rate

1.53 (1.59)

Cross-level effects:
Gini income * income
Avg. household income * income
Gini years of education * years of education
Avg. years of education * years of education
Unemployment rate * unemployed
Number of cases (level 1)
Number of cases (level 2)

Model C

1.75 (1.80)+
0.00
-0.02
0.02
-0.03
-1.03

15,036
97

15,036
97

(0.12)
(-0.65)
(3.24)**
(-1.55)
(-1.32)

15,036
97

+ p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001, authors’ calculations, controlled for
degree of urbanisation at level 1
Note: Unless noted otherwise 1 means yes and 0 stands for no.
Source: SOEP 2006 (Level 1), pooled ROR Microcensus 2005 (Level 2)
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health. Health resources remain without effect. Confidants and a spacious living
environment, measured in the number of square metres per person, have no healthpromoting influence. The stress factors (fear of losing a job, overtime hours, dissatisfaction with own dwelling and family) all have negative effects on health chances.
Unemployment is accompanied by a decrease in health chances, while the status of
homemaker does not vary with individual health.
The contextual variables encompass income and educational inequality , income
and educational level as well as the unemployment rate at the ROR level. The income level and income inequality are not significant with very low t-values (refuting
hypotheses 1a and 4a). Regional educational inequality and the regional educational
level also have no effects on individual health (refuting hypotheses 2a and 5a). Local
unemployment has only a very weak influence on individual health, which is only
significant in the model with cross-level effects (Model C) at the 10 percent level,
whereby we note that a tendency to the opposite effect of Hypothesis 3a is proven.
Finally, the above-mentioned cross-level effects from Model C are particularly interesting. While the interaction between income inequality and individual income,
income level and individual income, educational level and individual education as
well as the interaction between local unemployment and individual unemployment
each have no significant effect (contrary to hypotheses 4b, 1b, 2b and 3b), the interaction term of educational inequality and the individual level of education exhibits a
highly significant effect (preliminarily confirming Hypothesis 5b). People with high
levels of education profit from an educationally disparate regional environment, or,
respectively, in addition to their individual health disadvantage people with low levels of education exhibit even additional lesser health chances in an educationally
disparate environment.
Nonetheless, men and women are not equally affected by regional influences.
For this reason, additional separate models were calculated, which are presented
in Table 5. The control variables at the individual level were not portrayed in this
table since hardly any surprising results can be reported. Only one effect on the
individual level is worth mentioning here: Overtime hours are negatively associated
with women’s health, while there is no significant difference among men.
Controlled for the individual variables (from Table 4), the influences of regional
income and educational inequality as well as regional unemployment have neither
an effect on women’s nor on men’s health (cf. Table 5). The effect of the average
years of education in a region is only significant among men when not controlled
for the income level (compare Models F and G for men). Among women the crosslevel effect is of particular significance here. In this case, high educational inequality
intensifies the individual educational effect (corresponding to Hypothesis 5b). This
means that highly educated women profit most in educationally disparate regions,
while women from less-educated groups experience an additional regional health
disadvantage alongside their individual disadvantage (cf. models D and E). This effect is only significant at the 10 percent level among men. If we regard the income
level combined with individual income among men, a high regional income level
weakens the individual income effect for men. When the regional income level is
high, it seems as if individual income has a lesser effect. Among men the unem-
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Tab. 5:

Random effects logit models broken down by gender (dependent
variable: subjective health: 1=very good/good, age 25-65 years,
population-average models, robust standard errors, controlled for level
1 variables)
Model D
Women

Constant

0.07 (2.49)*

Level 2 (ROR):
Gini index income
Avg. household income in 1000€

0.03 (1.59)

Gini index years of education
Avg. years of education
Unemployment rate

f

Coefficient (t-value)
Model E
Model F
Women
Men
ffi
0.07 (2.49)*
0.17 (5.07)***

Model G
Men
0.17 (5.07)***

0.01 (0.11)
-0.07 (-0.32)

0.36 (1.28)

-0.01 (-0.30)
-0.05 (-0.58)

0.02 (0.43)
0.01 (0.07)

-0.01 (-0.35)
0.21 (2.10)*

-0.02 (-0.44)
0.16 (1.43)

0.95 (1.52)

0.27 (0.25)

-0.17 (-0.22)

1.51 (1.04)

Cross-level effects:
Gini income*income
Avg. household income*income
Gini years of education*years of
education
Avg. years of education*years of
education
unemployment rate*unemployed
N1 / N2

-0.00 (-0.36)

-0.00 (-0.25)
-0.01 (-0.34)

0.02 (2.13)*

0.02 (2.15)*

-0.02 (-0.70)
-0.55 (-0.62)

-0.02 (-0.66)
-0.41 (-0.37)

7811 / 97

7811 / 97

-0.05 (-2.14)*
0.02 (1.84)+

0.02 (1.89)+

-0.04 (-1.64)
-2.10 (-2.51)*

-0.04 (-1.66)+
-1.02 (-1.18)

7225 / 97

7225 / 97

+ p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001, authors’ calculations
Source: 2006 SOEP (level 1), pooled ROR 2005 Microcensus (level 2). The results were
controlled for the individual variables (cf. Table 4) but are not portrayed in Table 5.

ployment rate also has a different impact than among women. High regional unemployment intensifies the negative individual effect of unemployment. Presumably,
the frustration of unemployed men in regions with a high unemployment rate is
particularly great because the chances for a new job are especially low there, which,
in turn, has a particularly health-damaging effect (the assumption of Hypothesis 3b
only applies to men).

5

Summary and discussion

The purpose of this article is to explain individual health chances with regionally
varying inequality dimensions. Controlled for relevant individual variables, the regional influence of income and educational level, income and educational inequality
as well as the local unemployment rate are ascribed an independent effect on individual health. This appears quite reasonable since in many existing studies smallarea effects also remain significant when controlled for the main individual determinants. Unlike similar Anglo-American studies, however, this article makes use of
relatively large regional units (Raumordnungsregionen) to delimit the contextual
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effects. This has the advantage that the single parameters for regional inequality are
based on a solid data basis since the complete number of cases from the 2005 Microcensus (almost 700,000 cases) are used to describe the RORs. The disadvantage
of this method is that due to their size, the regions exhibit considerable heterogeneity with regard to the relevant inequality dimensions. For this reason, small-area
regional effects tended to be underestimated in this article, i.e. very conservative
results are presented at the second level of analysis.
The individual effects on health chances presented here are a good replication of
current research. It becomes interesting, however, when regional contextual effects
are taken into account. The respective main effects are by and large not significant,
i.e. neither income level, educational and income inequality nor regional unemployment influence individual health chances. Solely the regional educational level has a
slightly positive effect on the health of men; this result is, however, not very robust.
The interaction between regional educational inequality and individual education,
though, exhibits a highly significant positive effect: Increasing educational inequality in a region intensifies the individual educational effect. Less-educated groups
then have even lesser and highly educated people even better health chances.
Broken down by gender, this effect is specifically dominant among women. Regarding unemployment, the picture is different. Men suffer from their individual
unemployment more severely when unemployment in the region is high; there is no
such effect among women. This result indicates two conclusions: 1) compared with
women, the wellbeing of men is still far more dependent upon whether they can
fulfil the role of “breadwinner” and participate in the labour market and 2) chances
of returning to the labour market based on the regional unemployment rate appear
to be anticipated and poor career prospects in the region seem to have an additional
negative effect on men’s health. Since we only work with cross-sectional data we
cannot, however, exclude the opposite causation whereby ill men in structurally
weak regions find it particularly difficult to enter the labour market.
In their study Galea and Ahern (2005) interpret the educational level effect as
all people in regions with high educational levels profit from the health-promoting
effect of the highly educated: “The presence in a neighborhood of highly educated
people may be salutary for all residents, independent of the potentially deleterious consequences of income maldistribution” (Galea/Ahern 2005: 2198). Galea and
Ahern (2005), however, did not look at any cross-level effects, which, in our opinion,
may be the reason that their relevant conclusions come up short. The cross-level
effect of regional educational inequality on the effect of individual years of education presented by us illustrates that regional educational inequality intensifies the
individual educational effect.
The interpretation of this effect is by no means trivial and should be only done as
part of careful speculation. Since a low level of education is associated with poorer
health of the population, a noticeably high incidence of poor health behaviour, health
problems and diseases could lead to an increased implementation of preventive
measures in educationally disparate areas. We know of these types of measures,
however, that they often remain ineffective among those people who need the assistance most urgently. For example, after completing a measure for the prevention
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of obesity, obese children of highly educated parents quickly attain a significantly
improved body weight, while children of less-educated groups do not profit from
the same measures (Plachta-Danielzik et al. 2008). This type of mechanism could
lead to the health of highly educated people profiting in particular in educationally
disparate areas. Previous studies usually focus on income and prosperity indicators
and largely neglect the importance of educational level and inequality of regions.
Future research should take this more into consideration.
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