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Abstract This analysis aims to get a step further in the
understanding of the determining factors of social health
inequalities, and to explore particularly the role played by
parents’ social status and their vital status or age at death
on the social health inequalities in adulthood among
European older adults. The wealth-related health inequal-
ities are measured using the popular concentration index.
We then implement the decomposition method of the
indices and evaluate the contribution of the various deter-
minants of health introduced in interval regression models.
Health is measured using self-assessed health and country-
specific cut-points that correct observed differences in self-
report due to cross-cultural differences in reporting styles.
This paper uses data for ten European countries from
the first wave of the 2004 SHARE. The study highlights
significantly higher wealth-related health inequalities in
the Netherlands, Denmark and Germany. These social
inequalities of health in Europe are explained largely by
individuals’ current social conditions, particularly wealth.
Nevertheless, our analysis attests the existence of a long-
term influence of initial conditions in childhood on health
in middle-aged and beyond, independently of current social
characteristics, which contribute to differences in health
status across social groups. This article contributes to the
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Introduction

A large number of recent European studies have shown
persistent social health inequalities in general population
data [1, 2], as well as in samples of older adults [3].
Tackling social health inequalities in later life and
improving the underlying socioeconomic determinants for
older people is at the core of the European Union healthy
ageing strategy and health-promotion activity.

Whereas many studies have investigated the under-
standing of the underlying mechanisms of health inequali-
ties, they tend to highlight the importance of socio-economic
characteristics in explaining systematic differences in health
status [4, 5]. From a methodological point of view, a large
part of the economic literature has developed methods aimed
at measuring the level of social health inequality and at
understanding the sources of social health inequalities.
In this context, the degree of social health inequality
is measured using a concentration index, which is then
decomposed in order to highlight the pathways through
which inequality occurs [6]. This method has been employed
mainly to explore income-related differences in health
across European countries [7]. In spite of the various pos-
sible applications of such a method, most of the empirical
analyses have relied on the evaluation of the contribution to
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social health inequalities of the same set of current indi-
vidual determinants, namely income, education level,
wealth, social and marital status as well as insurance or
geographical characteristics. Nevertheless, if the decompo-
sition of inequalities is critical to explore pathways of social
health inequalities, there is a need to explore not only the
role played by current characteristics but also past charac-
teristics, such as childhood conditions, which have never
been included in these types of analyses. Indeed, if we first
refer to differences in the long-term impact of social back-
ground on health status in European countries [8], and
second to the existence of international differences across
intergenerational social mobility [9], it is relevant to
understand how much of the magnitude of social health
inequalities those factors explain within each country and on
inequality differences between European countries.

Therefore, the main motivation for this study is to go a
step further in the understanding of the determining factors
of social health inequality, and to explore particularly the
role played by parents’ social status and their vital status or
age at death on social health inequalities in adulthood
among older adults.

Numerous studies in both the health economics and
epidemiological literature have shown that family back-
ground is a relevant determinant of health status in adult-
hood in addition to current social characteristics [10-17].
Two channels of direct influence of childhood circum-
stances have been highlighted: the direct influence of social
background through an effect of childhood living condi-
tions on health status following a latency period, and a
transmission of health status across generations through a
common genetic inheritance, transmission of lifestyles,
risky health-related behaviours, and preferences for health
or similar exposure to risky or protective environments.
Moreover, differences in the magnitude of the direct
impact of family background on health status between
European countries have recently been shown [8].

However, we focus on the analysis of health inequalities
that display a systematic relationship with indicators of
socio-economic status, namely wealth. We therefore
restrict our attention to the additional explanation of social
health inequalities provided by family background in
comparison to current characteristics. Indeed, social back-
ground is not randomly distributed across the population if
considering social reproduction phenomena. It is thus an
important question for the understanding of social health
inequalities to know the share of the latter that may be
attributable to the direct effect of social background and to
the transmission of health status across generations, due to
the unequal distribution of family background across
wealth groups.

Pioneered by Bourdieu [18], the theory of social
reproduction across generations has been well-studied and
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confirmed in numerous empirical research studies in eco-
nomics and sociology [17, 19-21]. More recently, the PISA
follow-up survey focussing on education achievement and
social background of young Europeans aged between 16
and 35 has shown that there is a substantial reproduction
effect by the transmission of cultural capital in the family.
Nevertheless, it seems that social reproduction differs from
one country to another [8, 22] and it is this particular aspect
that we are interested in exploring in the present paper:
how are social health inequalities in the different European
countries influenced by social and family background?

Our study relies on data for ten European countries
(Germany, Austria, Spain, Denmark, France, Greece, Italy,
the Netherlands, Sweden and Switzerland) from the first
wave of the 2004 SHARE. We measure wealth-related
health inequalities in each of these countries using the
popular concentration index and then implement the
decomposition method to evaluate the contribution of the
various new and relevant determinants of health. Health is
measured using self-assessed health and country-specific
cut-points [23], which correct observed differences in self-
reports due to cross-cultural differences in reporting styles
within an interval grouped regression [24]. We explore the
impact of current and past living conditions on cross-
country differences in estimated inequality.

The following sections (Data and methods) describe the
data, the method and the variables used. A section on
Results results then follows, with a final concluding section
(Conclusion).

Data and methods
Data

This study relies on the Survey of Health, Ageing and
Retirement in Europe (SHARE) carried out in 2004/2005.
SHARE is a longitudinal survey that aims to collect med-
ical, social, and economic data on the population aged over
50 in 11 European Union countries (Austria, Belgium,
Denmark, France, Germany, Sweden, Greece, Italy, the
Netherlands, Spain, and Switzerland) [25]. Our study focus
on all these countries except Belgium; the country-specific
cut-points we will use later to generate the health variable
are not yet available for Belgium [23]. SHARE follows the
design of the US Health and Retirement Study and the
English Longitudinal Study of Ageing. It has the advantage
of linking an individual’s health status in adulthood with
his social background. In addition to their current situation,
individuals are asked about past circumstances such as
their parents’ final social status and demographic charac-
teristics (age at death for deceased parents, and age at the
time of the survey for parents still alive).
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Measuring and decomposing inequalities

The analysis relies on the decomposition of health
inequalities into explained factors using the methodology
introduced by Wagstaff et al. [6]. This original empirical
method permits not only the study of inequalities within
each country but also comparison of the magnitude of
inequalities from one country to another. The method
originally analysed health inequalities over a social
dimension, measured mostly by income, and takes into
account various determinants influencing health, and has
been meanwhile associated to the social dimension. It
simultaneously decomposes inequalities into various
determining factors introduced into a linear additive
regression model of health, and measures the relative
contribution of each of these factors to inequality.

The inequality measure relies on the calculation of a
concentration index. This index relies on a health con-
centration curve, which plots the cumulative proportion of
the population ranked by increasing social status against
the cumulative proportion of health status. If health is
distributed equally over the social dimension, the concen-
tration curve coincides with the diagonal. If the sickest are
concentrated among the most socially disadvantaged, then
the concentration curve is below the diagonal. The farther
the concentration curve is from the diagonal, the higher the
degree of inequality. Conversely, if the concentration curve
is above the diagonal, then the sickest are concentrated
among the most socially advantaged. The concentration
index is analogous to the Gini index and equals twice the
area between the concentration curve and the diagonal. The
concentration index takes values between —1 and +1. It is
positive (or negative, respectively) if the concentration
curve is above (below) the diagonal. The lowest (highest)
value corresponds to the situation where all the health
status in the population is concentrated on the most dis-
advantaged (most advantaged) group.

Defining y; as individual health and R; as the cumulative
proportion of population ranked according to the social
dimension up to the ith individual, the concentration index
is defined by the following formula:

c= (%) cov(yi,R)) wherey = E(y;) (1)

If individuals are ranked in the same way according to
health and social variable, then the concentration index
equals the health Gini index.

The concentration index has some advantages common
to those of the Gini index. Firstly, it provides both a
quantified and a graphical measure of inequality. Secondly,
it provides an inequality measure whose sign depends on
the socioeconomic gradient of the inequalities in health. Its
measurement is sensitive to changes in distribution of the

population across the socioeconomic dimension. Thirdly, it
can be used to compare health distributions across different
populations, on condition that the indicator of health is
similar from country to country. Similarly, if the indicator
of health is comparable from one period to another, this
tool gives an indication of changes in inequalities over a
period of time.

One of the popular features of the concentration index is
its ability to incorporate an econometric model for health
with several control variables and subsequently proceed to
the decomposition of inequality to take account of the
contribution of each of these regressors. Decomposition
relies on the assumption that the explained variable (i.e.
health) is the sum of its regressors. The decomposition
method permits inequality to be observed, and to identify
its sources.

We assume that the following linear regression model
defines the health status of individual i according to k
regressors, such as k = (1,...,K)

K
yi = O“"Zﬁkxki +u (2)
k=1

The random error term, u; is assumed to have an
expected mean value equal to zero and constant variance.
The fy values are assumed constant for every individual i.
By substituting this equation in the concentration index
formula, we obtain

c— kz[; (ﬁk%) Cot @ cov(us, Ri) 3)

The concentration index is assumed to be made up of
two components: an explained component, equal to the
weighted sum of the concentration indices of the k
regressors, and a residual component. The weight
represents the estimated health elasticity with respect to
the regressor k. The estimated inequality in heath is thus
expressed as the sum of the inequality in each of its
determinants, weighted by their own elasticity with health.
This decomposition method emphasises the contribution of
each regressor to the explanation of inequality. It gives the
respective impact on health of each regressor through the
elasticity parameter ¢ as well as the degree of inequality of
the distribution of this regressor with respect to the social
dimension through the concentration index Cr.

K

C=)> &G (4)
k=1
Therefore, various regressors can be considered:
traditional socioeconomic regressors, such as income,
education level, and activity status; geographical condi-
tions, such as region, area or urban conditions; health
insurance conditions; demographics as well as health status
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characteristics, such as limitations or healthy behaviours,
etc. We suggest including innovative regressors such
as childhood characteristics. The main advantage of
such a decomposition is that it permits computation
of the contributions of particular conditions on which
policymakers may concentrate and intervene.

Variables
Measurement of health

Self-assessed health (SAH) is a very widespread variable in
health surveys. Although its health content has been
questioned by comparison to other health indicators, it has
also been found to contribute more to supplementary health
information than other health indicators, even those
determining mortality [26]. In the SHARE dataset, this
measure of health is derived from the respondent’s
assessment of his/her health status at the date of the
interview. It is presented as a categorical variable resulting
from the question: “Would you say that your health is (1)
excellent, (2) very good, (3) good, (4) normal, (5) bad”.

There are two main challenges in investigating health
inequalities using SAH: (1) it does not provide a cardinal
measure of health, and (2) it suffers from biases such as
state-dependant reporting bias [27], scale of reference bias
[28], and response category cut-point shift [29].

Several methods for the cardinalisation of this measure
have been proposed in response to the first point. Van
Doorslaer and Jones [24] suggested modelling SAH within
an interval regression. They combined external information
on the distribution of a generic measure of health, such as
the empirical distribution of the Health Utility Index (HUT)
in the 1994 Canadian National Population Health Survey,
with the distribution of observed SAH in order to obtain the
thresholds of generic health that delimit the categories of
the variable. This method has been found best to mimic the
distribution of generic health. Subsequently the same pre-
dicted thresholds have been used in some European studies,
where it was assumed that distributions of health in any
European country were comparable to the Canadian dis-
tribution of health [7, 30, 31]. Although the Canadian
distribution of health status is likely to be more similar to
the distribution of health in Europe than in developing
countries, its use at European level may be questioned as
there are cultural differences in the way people report less-
than-good health. Using SHARE data, large differences in
general indicators of physical health, such as SAH, long-
standing health problems, and activity limitations have
been emphasised between countries [25]. For instance,
when it comes to SAH, Germans are likely to rate their
health more negatively than Dutch or Danish people, and
the same applies to Italian and Spanish people as compared
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to the French and Greeks. The use of the estimated
Canadian HUI thresholds is therefore inadvisable despite
the quality of the interval regression model.

As for the second point, there are indeed cross-country
differences in reporting of health status. For example,
Danes and Swedes are likely to largely overestimate their
health, whereas German people underestimate [23]. Olsen
and Dahl [32] propose five explanations for this. Firstly,
characteristics of wellbeing, such as social benefits, are
considered vital for population health. Secondly, socio-
economic development is an important predictor of health:
countries having a higher GDP per capita have better
population health, although the marginal effect on health of
an increase in GDP per capita diminishes with the coun-
try’s wealth. The third explanation proposed is the corre-
lation between health disparities and income inequalities.
Fourthly, social capital and wellbeing are important
determinants of health differences within countries.
Finally, lifestyle and risky behaviours related to food,
exercise, stress, and alcohol and tobacco consumption have
been found to strongly explain poor health in some
countries.

Jiirges [23] has investigated the reliability of SAH as a
“true” health variable on the SHARE dataset, and com-
puted a health measure that is adjusted for cross-cultural
biases. He uses several objective health indicators' to
estimate generalised ordered Probit regressions of SAH and
constructed a 0-to-1 health index, where O represents the
worst observed health state and 1 represents perfect health.
Furthermore, his health index incorporated country-cultural
effects related to cultural perceptions of SAH response
categories.

Consequently, we follow the cardinalisation procedure
and use the estimated thresholds as calculated by Jiirges
[23]. Table 1 reproduces the country-specific cut-points
from that study and shows, for example, that the health
status of a Swedish person will be assumed to belong to
the interval [0; 0.560] when reporting poor health; to
the interval [0.560; 0.692] if he reports fair health; to the
interval [0.692; 0.890] if he reports good health; to the
interval [0.890; 0.955] if he reports very good health;
and to the interval [0.955; 1] if he reports excellent
health.

Concretely, we compute these estimated thresholds in
country-specific interval regression models of SAH in five
categories. We thus use the predictions for the latent var-
iable defined within the econometric model described in
Eq. 2, where

! The quasi-objective health indicators are 15 different reported
diagnosed physical conditions, whether ever treated for depression,
body mass index, grip strength and walking speed.
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Table 1 Country-specific cutpoints transforming the O-to-1 health
index into self-assessed health (SAH) categories (from Jiirges [23])

Poor Fair Good to Very good

to fair to good very good to excellent
Austria 0.655 0.812 0.935 0.983
Germany 0.643 0.840 0.955 1.000
Sweden 0.560 0.692 0.890 0.955
Netherlands 0.604 0.809 0.938 0.983
Spain 0.625 0.813 0.948 1.000
Italy 0.616 0.821 0.948 0.983
France 0.650 0.807 0.948 1.000
Denmark 0.616 0.776 0.880 0.953
Greece 0.600 0.811 0.925 0.987
Switzerland 0.626 0.792 0.936 0.983
Yig =a ifca 1k <y}‘,k <cCak ®)

The parameter a = 1, 2, 3, 4, 5 denotes the five
categories of SAH, and the variables ¢, _ 1 et c,x are the
estimated thresholds for country £ whose values are given
in Table 1. The health measure used in the subsequent
analysis is thus linear and presents a useful feature for the
computation and decomposition of inequality measures.

This cardinalisation procedure provides some dispersion
into the initial ordered categorical distribution of SAH.
Moreover, the interval regression presents several advan-
tages. Firstly, this method avoids the inappropriate use of
ordinary least squares (OLS) to model an ordinal categor-
ical variable. Secondly, the interval regression considers
country-specific and more objective health information to
scale the categories of SAH, which outperforms a con-
struction based on arbitrary rescaling that could predict
health status values outside of the [0;1] interval. Finally, it
considers a vector of individual characteristics, which leads
to greater individual-level variations in the measurement of
health. In this context, individual health is predicted con-
sidering that an individual has some particular character-
istics, K.

The ranking variable

The construction of the concentration index relies on the
ranking of individuals over a social dimension. Most
studies on health inequalities using a concentration index
rank individuals according to the log of household income
per consumption unit. Nevertheless, we chose to consider
household wealth. Indeed, our sample is composed of
individuals aged 50 years old and this population is par-
ticularly heterogeneous as regard to income levels. Indi-
viduals who are less than 55 years old are mainly active,
those around the age of 60 (between 55 and 65 years old)

are in a transition period between professional activity and
retirement and, finally, the older individuals are relatively
more modest considering their income level. In this con-
text, an analysis based only on the monetary resources of a
household, that is to say mainly retirement pensions for
65-year-olds and above, would partially take into account
living standards. In fact, average inheritance and wealth
result from a process of accumulation over the life cycle
and may be higher for older adults than for younger ones.
Older adults more often own their houses. In that way, a
good proxy for the social situation of older adults would be
to supplement the usual standard of living measures with a
measurement of household inheritance [33, 34]. In the
SHARE dataset, wealth is a generated variable using a
precise questionnaire; we use it as provided in the data but
considered in log.

Other variables

Current individual characteristics such as age, sex, social
occupation, education level, log of wealth, etc. are tradi-
tionally considered to explain health status. Our paper
considers a wider vector of individual characteristics and
includes childhood characteristics. Social background is
measured by both the father’s and the mother’s last occu-
pations, as described in the ISCO (International Standard
Classification of Occupations) classification. A proxy var-
iable of parents’ health is also constructed using the only
health information available in the survey: their vital status
or age at death. Considering the age of the studied sample,
most of the respondents have lost their parents: only 9.04%
of the fathers are still alive and 22.36% of the mothers.
Concerning the health status of deceased parents, we pro-
pose an indicator based on their age at death. We divided
the deceased parents in two groups, those who died earlier
than the median age at death of their own country and those
who died later than the median age at death of their own
country. We assume thus that health is better if the person
has lived longer than other people in his country. Parental
health is then measured as a discrete variable in three
categories: alive, deceased at a late age, and prematurely
deceased. In this context, we assume that accidental deaths
are not significant.

Results

Descriptive analysis

Descriptive statistics are presented in Table 2 and provide
preliminary cross-country comparisons. The mean value of

predicted health (predicted within the interval regression
whose results are presented in Table 3) varies from one
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Table 2 Descriptive statistics

Austria Germany Sweden Netherlands Spain  Italy France Denmark Greece Switzerland

Sample 1,828 2,934 2,997 2,863 2353 2499 3,052 1,599 2,680 945
Continuous variables

Average predicted health 0.859  0.849 0.842  0.861 0.811 0.823 0.842 0.845 0.849  0.885

Average household wealth (Euros) 39,513 48,296 53,179 53,655 25,088 30,545 51,791 60,734 18,791 75,595

Average household income (Euros) 215262 369178 298646 474984 441778 477330 507602 356587 225899 545407

Age (years) 65.3 64.4 65.1 63.6 66.6 64.7 64.9 64.5 64.6 64.9
Sex

Male 425% 46.7% 46.9% 47.3% 42.0% 451% 449% 47.3% 46.3% 48.3%

Female 57.5% 53.3% 53.1% 52.7% 58.0% 549% 55.1% 52.7% 53.7% 51.7%
Individual’s professional occupation

Senior managers and professionals 14.6% 19.8% 29.4%  25.4% 99% 8.6% 17.6% 23.8% 9.0%  28.0%

Technicians and associate professionals and armed 12.1% 15.3% 153% 10.8% 5.0% 5.0% 182% 17.4% 2.4% 16.8%

forces

Office clerks and service workers, and shop and market 23.6% 24.3% 28.0% 26.9% 10.1% 102% 21.0% 23.0% 55%  27.6%

sales workers

Skilled agricultural and fishery workers 49%  3.4% 3.2% 2.4% 92%  62% 12% 2.4% 93%  3.7%

Craftsmen and skilled workers 20.5% 21.8% 16.7% 14.9% 21.2% 22.1% 169% 16.7% 11.9% 10.8%

Elementary occupations and unskilled workers 13.5% 8.8% 5.1% 10.7% 17.3% 11.0% 9.1% 11.7% 4.4% 8.4%

Unknown 10.8% 6.6% 2.3% 8.9% 272% 369% 10.0% 4.9% 57.6% 4.7%
Individual’s education

Primary 02%  0.9% 357% 16.9% 67.4% 59.0% 45.6% 0.0% 51.9% 21.8%

Secondary 76.4% 71.7% 355% 63.5% 25.6% 337% 36.4% 69.0% 31.5% 53.0%

A-levels and higher 23.4% 27.4% 28.8% 19.6% 70% 72% 18.1% 31.0% 16.6% 25.2%
Father’s professional occupation

Senior managers and professionals 9.2% 11.7% 25.0%  18.0% 9.0% 11.8% 109% 23.3% 13.3% 15.7%

Technicians and associate professionals and armed 5.8% 10.1% 8.1% 12.2% 28% 27% 53 5.4% 2.6%  6.5%

forces

Office clerks and service workers, and shop and market 7.5% 7.7% 5.2% 10.0% 5.7% 7.6% 4.6% 5.0% 60.3% 26.6%

sales workers

Skilled agricultural and fishery workers 19.5% 15.5% 17.6% 15.4% 373% 28.4% 164% 17.2% 403% 17.1%

Craftsmen and skilled workers 394% 42.7% 35.0% 34.2% 26.1% 277% 23.0% 29.8% 17.8% 23.9%

Elementary occupations and unskilled workers 72%  3.5% 5.7% 7.2% 143% 18.6% 3.0% 89% 38%  6.8%

Unknown 11.3% 8.8% 3.3% 3.1% 48% 3.1% 368% 10.4% 158% 3.5%
Father’s health

Father alive 6.7%  1.7% 10.0%  8.6% 70% 75% 11.7% 9.7% 10.5% 11.1%

Father’s average age at death 68.7 67.7 73.3 72.0 70.7 70.9 70.0 73.0 72.6 72.1
Mother’s professional occupation

Senior managers and professionals 28%  2.1% 5.9% 3.8% 1.7%  3.0% 13.7% 5.1% 15%  3.6%

Technicians and associate professionals and armed 24%  54% 2.6% 0.6% 02%  0.6% 1.7%  3.1% 02%  3.5%

forces

Office clerks and service workers, and shop and market 5.9% 12.4% 22.1% 4.4% 1.1% 2.3% 6.5% 13.8% 0.5% 22.1%

sales workers

Skilled agricultural and fishery workers 113% 6.8% 11.0% 1.7% 62% 84%  9.2% 1.1% 20.6% 7.8%

Craftsmen and skilled workers 50% 92% 6.1% 2.0% 24%  37% 57%  5.6% 22%  42%

Elementary occupations and unskilled workers 7.0%  6.6% 9.5% 2.2% 44%  11%  52% 11.4% 1.7%  2.2%

Homemakers 60.7% 52.9% 81.2% 80.1% 71.9% 39.7% 50.1%

Unknown 5.0%  4.6% 42.8% 42% 38% 3.0% 58.0% 20.2% 73.3% 6.5%
Mother’s health

Mother alive 18.8% 21.5% 248% 21.9% 17.8% 19.6% 27.7% 23.8% 249% 23.0%

Father’s average age at death 73.9 74.6 76.0 75.7 74.1 75.0 74.8 74.7 74.5 76.2

country to another: it is higher than 0.800 in all these
countries but Switzerland clearly enjoys a better health
status as the average predicted health value is 0.885. The
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lowest mean health is observed in Spain followed
Italy, which are also among the poorest countries in this

group.
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Switzerland and Denmark are the significantly richest
countries considering annual average household income.
On the contrary, Greece, Spain and Italy are the poorest
countries and also the countries where mean health is the
lowest. The ranking of countries according to average
wealth level is different. Whereas Switzerland remains the
most advantaged country, it is followed by France, Italy,
and the Netherlands. Similarly, whereas Greece stays the
most socially disadvantaged country, the average house-
hold wealth level is also very low in Austria and in
Sweden.

Cross-country comparisons in education are tricky as
diplomas are defined differently from one country to
another, particularly among lower education level qualifi-
cations. Nevertheless, the proportion of individuals having
an education level equal or higher than A-levels is signif-
icantly lower in Spain and Italy (7%), whereas in Denmark
or in Sweden, almost one-third of the individuals have this
level of education. Analogously, social occupations are
somewhat difficult to compare; we noted a high proportion
of unknown social occupations in Spain, Italy and Greece.
Since the studied sample concerns older adults, we can
assume that a large part of this large proportion of
unknown professional occupations represents women who
are homemakers. The proportion of clerks is high in
northern Europe whereas in southern countries, as well as
in Germany, there are larger proportions of craftsmen,
skilled and unskilled workers. A 10% proportion of agri-
cultural workers is notable in Spain and Greece, whereas
agricultural workers represent less than 5% in most of the
other countries [except in France (7%) and Italy (6%)].

We find similar a similar distribution of the fathers’
social occupation, particularly for occupations at the two
ends of the social status scale. There are higher proportions
of fathers who were senior managers in Sweden, Denmark,
and the Netherlands, and higher proportion of fathers were
skilled workers in Spain and Italy. The distribution of
social occupation among fathers shows the evolution of
professional status in Europe in the twentieth century. The
increase of jobs in the tertiary sector to the detriment of the
primary sector is notable: there were more agricultural
workers in the fathers’ generation than in the descendants’
generation. In the parental generation, each country counts
at least 15% of agricultural workers, with much higher
proportions in southern countries.

As for the mothers’ professional occupation, this was
largely not reported in Sweden, France and Greece. We can
assume that those unknown occupations are homemakers.
This assumption relies on both the age of the studied
sample but also on a comparison with the proportions of
homemakers in other countries. Moreover, if we refer to a
study where a more precise codification of mothers’
occupations was performed on only the French part of the

SHARE, our proportion of unknown occupation is clearly
comparable to the proportion of homemakers in that study
[17]. Therefore mothers in Europe were mainly home-
makers: more than 70% in the Netherlands, in Spain, in
Greece, and in Italy and between 40% and 60% in Sweden,
Denmark, Switzerland and France. When mothers were
active, they were more likely to work in agriculture in
Greece (20.6%), Austria (11.3%) and Sweden (11%), and
more likely to be an office clerk in Switzerland (22%),
Denmark (14%) and Germany (12.4%). The high propor-
tion of senior manager mothers (13.7%) in France is
striking.

The proportion of fathers and mothers who are still alive
is lower in Austria, Spain, Italy and Germany. Higher
proportions of parents alive are observed in Greece and in
France. The average age at death for fathers is always
lower than the average age at death of mothers. The
average age at death of fathers is higher for Swedish and
Danish fathers, whereas Swedish and Swiss mothers
experience the highest average age at death in Europe.
Austria and Germany have the lowest average ages at death
in Europe.

Interval regression analysis

The analysis of inter-individual variation in health relies on
the specification of a theoretical model explaining health.
The various models we have estimated are not derived
from formal models of health production and investment
but can be compared to reduced-form estimates of a static
model of the demand for health. The interval regression
does not provide a structural model for health and so the
estimated parameters cannot be interpreted from a causal
point of view. The first step of the method allows us to
analyse interval regression models per country, explaining
health according to a vector of current living conditions
and a vector of childhood circumstances. For discrete
variables, a reference category is omitted; therefore the
reference individual is a woman, unskilled worker, without
diploma, born to two prematurely deceased parents, who
were unskilled workers. The results of the interval regres-
sion are presented in Table 3. From a general point of
view, differences can be observed in terms of significance
and, in very few cases, in terms of sign of their effect on
health.

First of all, the estimated coefficients of the log of wealth
are directly comparable across countries since wealth as
well as health are measured in the same units whatever the
country. Wealth has a positive and significant coefficient in
every country: health increases with wealth. Age signifi-
cantly influences health: health worsens in old age. As for
the influence of gender on health, it is not significant in
Austria, Germany, the Netherlands, and Denmark, and men
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tend to have better health than women except in France and
Denmark. Having a diploma is associated with better health
in every European country, but this effect is not significant
in Austria and Denmark. Individuals at the top of the social
scale (senior managers and professionals, and technicians
and associate professionals) are in significantly better health
than individuals at the bottom of the social scale (unskilled
workers) except in Italy, Germany, Switzerland and Spain
(for senior managers and associate professionals). If our
assumption, according to which a large proportion of the
unknown professions are homemakers, is also true for the
descendants themselves, then homemakers are in signifi-
cantly better health than unskilled workers in Austria,
Spain, Denmark and Greece.

Individuals born to a father who was at the top of the
social scale have significantly better health in Austria,
Germany, Spain, and France than descendants of unskilled
workers. The descendants of office clerks are in signifi-
cantly better health than the descendants of unskilled
workers in Austria and Spain, whereas they are in signifi-
cantly less good health in the Netherlands. The health of
descendants of agricultural workers is better than health of
descendants of unskilled workers in Austria and Germany.
Generally, in Austria, descendants of unskilled workers
have a significantly less good health status than any other
individuals.

The mother’s socioeconomic occupation influences
health in adulthood less significantly than the father’s
occupation. Nevertheless, in Austria and France, individ-
uals born to a mother who was in a higher social position
have significantly better health than those born to a
mother who was an unskilled worker. Unexpectedly, we
observe the opposite in Denmark, which may be due to
the relatively higher rate of mothers who were unskilled
workers in Denmark as compared to other European
countries. The effects of being born to a mother who was
an office clerk also differs from one country to another:
whereas in Germany, such individuals have significantly
better health than those born to an unskilled mother, in
Greece they are in significantly less good health. This
opposite result comes from the very weak proportion of
mothers who are unskilled workers in Greece. Similarly,
being born to a mother who was a skilled worker sig-
nificantly protects more health in adulthood than being
born to an unskilled mother in Spain. Finally, individuals
born to a mother who was homemaker are in significantly
better health than those born to an unskilled worker in
Spain and France, whereas the opposite is observed in
Denmark and Greece.

Individuals having a father still alive as well as indi-
viduals whose father died at a later age are in significantly
better health than individuals whose father was prema-
turely deceased in Sweden, in the Netherlands and in

Greece. It is also true in Denmark for still living fathers. As
for mothers that are still alive, their descendants are in
significantly better health than the descendants of women
that died prematurely in Germany, the Netherlands, Spain,
and Italy. Having a mother who died old is less protective
for health in adulthood than having a father who died old;
indeed, there is a significantly protective effect on health
only in Austria and France.

Concentration indices over the distribution of wealth

Concentration indices measured using Eq. 3 and presented
in Table 4 allow an understanding of wealth-related health
inequalities. First of all, we observe that, in all these
European countries, health is unequally distributed in
favour of the richest individuals. Figure 1 represents the
classification of the countries according to the extent of the
degree of concentration with the confidence intervals. In all
countries, the level of inequality is largely significant and
different from zero. We observe large differences between
countries. In the Netherlands and Greece, the inequality is
significantly higher than in all the other countries of Europe
except Germany. At the other end of the ranking, inequality
is significantly lower in Switzerland, Spain and Austria
than in all the other countries. The concentration index
associated to the logarithm of wealth is a one-dimension
concentration index and is thus comparable to a Gini
index.? Its positive value translates to the existence of
important inequalities in the distribution of wealth within
the population. In all the countries, wealth-related health
inequalities are weaker than wealth inequalities. The two
indices have a positive and significant correlation
(r = 0.25). In addition, these two measurements of
inequality do not lead to the same classification of these
European countries. The most surprising change of position
is that of Greece, where wealth inequalities are among the
weakest, whereas wealth-related health inequalities are
very large. Switzerland and Sweden, which are the coun-
tries with the weakest health inequalities, experience rela-
tively high wealth inequalities.

The concentration indices when they are positive (or
negative, respectively) represent the concentration of
individuals with high (low) levels of wealth. As expected,
senior managers and associate professionals concentrate
among the richest, particularly in Italy and Spain. Inter-
mediate occupations, namely technicians and associate
professionals, also concentrate among the richest people in
all the countries except Switzerland, where they belong to
the average social classes. Moreover, in Greece these
occupations concentrate more strongly among the richest

2 Since the Gini index is calculated using a logarithmic form then its
value is lower than it would be if this transformation was not used.
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Table 4 Concentration indices of the explanatory variables
Austria  Germany Sweden Netherlands Spain  Italy France Denmark Greece Switzerland
Self-assessed health predicted within interval regression ~ 0.011 ~ 0.018 0.016  0.020 0.011  0.014 0.014 0.017 0.021  0.011
Age —-0.017 —-0.012 —0.013 —-0.019 —0.013 —0.011 —0.009 —0.022 —0.029 —0.004
Sex
Male 0.086  0.040 0.038  0.026 0.032 0.046 0.060 0.058 0.089  0.082
Female ref.
Log of the average household wealth 0.158  0.141 0.129  0.136 0.097 0.120 0.125 0.152 0.103  0.124
Individual’s professional occupation
Senior managers and professionals 0.190  0.226 0.207  0.208 0275 0275 0.239 0.227 0.150  0.215
Technicians and associate professionals and armed 0.126  0.096 0.098  0.156 0.174  0.168 0.153  0.142 0.199 —0.045
forces
Office clerks and service workers, and shop and market —0.030  0.011  —0.096 —0.003 0.076  0.060 —0.062 —0.117 0.144 —-0.072
sales workers
Skilled agricultural and fishery workers 0.099 —0.111 0.004  0.336 —0.094 —0.109 0.003 0285 —0314 0.051
Craftsmen and skilled workers —0.023 —0.144 —-0.206 —0.222 0.024 —-0.016 —0.133 —0.164 —0.134 —0.048
Elementary occupations and unskilled workers ref.
Unknown —0.067 0.006 —0.035 —0.146 —0.064  0.000 —0.099 —0.035 0.049 —0.109
Individual’s education
Primary ref.
Secondary —0.065 —0.059 0.013 —0.002 0.065 0.131 0.063 —0.101 0.140  0.001
A-levels and higher 0218  0.175 0206  0.310 0321 0312 0272 0.226 0299 0.164
Father’s professional occupation
Senior managers and professionals 0.193  0.140 0.120  0.167 0.149  0.192  0.097 0.147 0.187  0.144
Technicians and associate professionals and armed 0.093  0.125 0.091 0.090 0.234  0.155 0.086 0.084 0.263  0.116
forces
Office clerks and service workers, and shop and market —0.014  0.053 0.010 —-0.038 0.055 0.001 —0.005 -0.026 0.032 —-0.072
sales workers
Skilled agricultural and fishery workers 0.012 —-0.035 —-0.027  0.115 —0.012 —-0.040 —0.069 0.040 —0.082 —0.047
Craftsmen and skilled workers —0.032 —-0.034 —0.063 —0.121 0.008 0.029 —0.140 —0.059 —0.014 0.007
Elementary occupations and unskilled workers ref.
Unknown —0.017 —0.064 —0.111 —0.249 —0.056  0.094 0.085 —0.153 0.019 —0.099
Father’s health
Father alive 0212 0.145 0.055  0.117 0.113  0.062 0.084 0.110 0.141 —0.018
Father deceased in later ages 0.018  0.021 0.015  0.007 —0.030 0.003 0.015 —0.013 —-0.029 0.037
Father prematurely dead ref.
Mother’s professional occupation
Senior managers and professionals 0.284  0.188 0219  0.236 0.087 0.121 —0.066  0.234 0.156  0.154
Technicians and associate professionals and armed 0.060 0.111 0.053  0.289 0.099 0.169 0.088 0.146 —0.062 0.142
forces
Office clerks and service workers, and shop and market ~ 0.059 —0.022 0.059 0.137 0.187 —0.002 —0.018 0.064 0.126 —0.045
sales workers
Skilled agricultural and fishery workers 0.056 —0.084 —0.018  0.227 —0.074 —0.069 —0.054 0.067 —0.095 —0.070
Craftsmen and skilled workers —-0.091 —-0.120 —-0.063  0.079 0.132  0.131 —0.086 —0.058 —0.035 —0.017
Elementary occupations and unskilled workers ref.
Homemakers —-0.015 0.039 0.000 —0.016 0.007 —0.006 —0.026 0.020
Unknown 0.080 —0.007 —0.038 —0.098 —0.020 0.247 0.044 —0.026 0.026 —0.016
Mother’s health
Mother alive 0.123  0.090 0.051  0.137 0.115 0.098 0.067 0.096 0.155  0.038
Mother deceased in later ages —0.025  0.002 0.007 —0.014 —0.030 —0.002 —0.006 —0.010 —0.051 0.017
Mother prematurely dead ref.

than senior managers and associate professionals. The
social situation of agricultural workers is very different
from one country to another, being concentrated strongly
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among the richest in Denmark and the Netherlands, but
belonging to the poorest groups in Greece and in Germany,
Italy and, to a lesser extent, Spain. Craftsmen and skilled
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workers concentrate in the lower social classes, particularly
in Sweden, the Netherlands, and Denmark; however, they
are middle class in Spain, Italy and Austria.

Regardless of the country, senior managers and highly
educated individuals (at least A-level) concentrate strongly
among socially favoured individuals in Spain, Italy, the
Netherlands and Greece. Whereas Italian and Greek people
having a diploma at most equivalent to secondary level
concentrate among the richest, in the other European
countries this characteristic does not really translate to
strong social differences. Individuals born to a father who
had a higher profession (senior manager and professional)
and of a mother who was senior manager, concentrate
among the socially favoured individuals in every country,
and even more strongly in Greece, Italy, Spain, Austria and
the Netherlands. This result thus confirms a social repro-
duction across generations, particularly for individuals at
the top of the social scale. Moreover, an individual’s
wealth is measured over their whole life cycle and thus
takes into account the inheritance transmitted by his/her
parents. In the Netherlands, sons of agricultural workers are
concentrated strongly among the richest.

Lastly, individuals whose parents are still alive con-
centrate among the richest in Europe, more particularly in
Austria, Germany and Greece for fathers and in Greece,
Austria, the Netherlands and Spain for mothers.

Contributions to wealth-related health inequality

The decomposition method enables us to understand how
the various vectors of individual characteristics contribute
to the extent of inequalities in Europe. These contributions
can be positive or negative; their sign depends on the sign

¢ NL

* AT

+ CH * 5P

of their relationship to health as measured by the elasticity,
and of their distribution according to wealth, as measured
by the concentration index. A contribution of x% of char-
acteristic K is interpreted as follows: inequality would be
x% weaker, ceteris paribus, if either K was distributed
equally according to wealth or K had a zero health elas-
ticity. Figure 2 decomposes the total health inequality in
each country according to the extent of the contribution of
demographic characteristics, current social characteristics
and childhood circumstances. This decomposition high-
lights the fact that, regardless of the country, the most
important contribution to wealth-related health inequality
is that of current socio-economic variables. Moreover, we
observe that the contribution of childhood circumstances is
small but not negligible in the majority of the European
countries, and is particularly important in Germany, Spain,
the Netherlands and Austria. That contribution is less
important in Greece—this lower contribution is due to the
very strong contribution of demographic characteristics in
this country. Demographic characteristics contribute to
explaining wealth-related health inequalities to a consid-
erable extent, particularly in Greece, Germany, Austria,
Spain and Italy. The main advantage of the decomposition
of inequality in its determining factors is to provide
information useful to public policy makers. Considering
that inequalities related to demographic characteristics
cannot be corrected by government interventions, the
contribution of these variables is widely thought of as
policy irrelevant and the extent of inequalities is often
measured by standardising the contribution of demographic
characteristics, i.e. by considering the degree of inequality
that would be observed if age and sex were distributed
equally according to wealth. This level of inequality is
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Fig. 3 Relationship between health inequalities and wealth inequalities in Europe

obtained by subtracting the contributions of age and sex
from the total wealth-related health inequality. This
inequality represents social health inequality [35].
Regardless of country, social health inequality is weaker
than total health inequality. Figure 3 represents the dis-
crepancy between social health inequality, as measured by
the age- and sex-standardised concentration index, and
wealth inequality as measured by the Gini index of the
logarithm of wealth. The two indices have a positive and
significant correlation (r = 0.41), which is larger than the
correlation between the Gini index and the non-standard-
ised health concentration index.

@ Springer

Figure 4 shows the detailed contributions of current
characteristics and childhood circumstances to the social
health inequality in each country of Europe. This inequality
results particularly from the dominating contribution of
wealth inequalities in all these countries, except in Greece
where it is very slightly higher than that of education
because of a lower elasticity of health with wealth. An
individual’s professional occupation contributes weakly to
health inequality in Italy and Spain, and it even appears that
the contributions of the professional occupations of both
parents is equal or even higher. In the same way, in Ger-
many and Austria, the share of social health inequality that
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Fig. 4 Contribution of current characteristics and social background to social health inequalities in Europe

is explained by the level of education is equal to the share
due to social background. Therefore, we demonstrate the
great advantage of taking into account childhood circum-
stances in the analysis of health in adulthood: the charac-
teristics usually considered in previous studies contribute
equally or even less than childhood characteristics. The
magnitude of the contribution of both social background
and parental health varies from one country to another.
Social background positively and significantly contributes
to wealth-related health inequality in all countries except
Switzerland. In Switzerland, circumstances tend to decrease
inequalities, and this diminution is explained by a negative
elasticity of health with the father’s social position. Parental
health tends to increase significantly social health inequal-
ities in the Netherlands, Germany, Denmark, France and
Sweden in a more marked way than social circumstances in
childhood. Thus, a share of the wealth-related health
inequalities in adulthood would be explained by transmis-
sion of health across generations.

Conclusion

This analysis shows that there are significant social health
inequalities among older Europeans, and explains that
these are driven mainly by current social conditions. The
analysis is based on an original methodology of cardi-
nalisation of SAH using country-specific cutpoints that
correct for cultural differences in the way health status is
reported and provide a high-quality health measurement.
Concentration indices are then generated and decomposed

using an additive regression model that simultaneously
explores the role played by current living conditions and
childhood circumstances. The study highlights the signifi-
cantly higher wealth-related health inequalities in the
Netherlands, Denmark and Germany. These social
inequalities of health in Europe are explained largely by an
individual’s current social circumstances, particularly
wealth. Nevertheless, the independent contribution of
childhood circumstances is far from negligible. In partic-
ular, the contribution of social and family background to
social health inequality is often more important than the
contribution of an individual’s social occupation or edu-
cation level, e.g. in the Netherlands, Germany, Austria and
Spain. A share of the wealth-related health inequalities in
adulthood would thus be explained by transmission of
health across generations, particularly in the Netherlands,
Denmark and Spain.

Our empirical strategy has several limitations. First of
all, as we stressed in the description of the data, some
characteristics can be very different from one country to
another and thus induce very different situations. For
example, very few individuals in Denmark, Austria or
Germany do not have a diploma of some sort, whereas this
situation applies to more than half of Italian, Spanish, and
Greek people. We also note the case of agricultural
workers, who are socially favoured in the Netherlands,
Denmark and Belgium but underprivileged in Greece.
Those differences prevent us from describing patterns at a
European level in our results. Furthermore, when measur-
ing parents’ health, it would have been preferable to have
other health measures, particularly the health status of the
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parents during their childhood. Finally, the data do not
enable us to distinguish whether the influence of childhood
health circumstances on health in adulthood comes from a
common genetic inheritance, from transmission of partic-
ular preferences for health, or from a common
environment.

Although the main bulk of social health inequality can
be explained by current social characteristics, our analysis
attests to the existence of the long-term influence of initial
conditions in childhood on health in middle-age and
beyond, independently of current social circumstances, and
which contribute to differences in health status across
social groups. Furthermore, as social reproduction across
generations is important, we suspect a much more impor-
tant effect of childhood circumstances on inequalities and
thus recommend controlling the harmful effects of those
determinants of health.

It remains difficult to give precise recommendations
regarding public policies aimed at reducing social health
inequalities. Nevertheless, referring to the recent report of
the World Health Organization’s Commission on the
Social Determinants of Health [36], our study contributes
to the identification of social determinants that are impor-
tant determinants of health and follows recommendations
suggested to help ‘close the gap’ in various health ineq-
uities, such as suggesting ways to measure and understand
the problem [37].
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