
9Documentos
de Trabajo9Documentos

de Trabajo
2007

Pilar García Gómez
Ángel López Nicolás

Regional Differences 
in Socioeconomic 
Health Inequalities 
in Spain

Gran Vía, 12
48001 Bilbao
Tel.: 94 487 52 52
Fax: 94 424 46 21

Paseo de Recoletos, 10
28001 Madrid
Tel.: 91 374 54 00
Fax: 91 374 85 22

publicaciones@fbbva.es
www.fbbva.es

2007-09  19/3/07  12:41  Página 1



Regional Differences in Socioeconomic
Health Inequalities in Spain

Pilar García Gómez 1

Ángel López Nicolás 1,2

1 P O M P E U F A B R A U N I V E R S I T Y
2 P O L Y T E C H N I C U N I V E R S I T Y O F C A R T A G E N A

� Abstract
This working paper reports an analysis of income re-
lated health inequalities at the autonomous commu-
nity level in Spain using the self assessed health mea-
sure in the 2001 edition of the Spanish National
Health Survey. We use recently developed methods in
order to cardinalise and model self assessed health
within a regression framework, decompose the
sources of inequality and explain the observed differ-
ences across regions. We find that the regions with
the highest levels of mean health tend to enjoy the
lowest degrees of income related health inequality
and vice-versa. The main feature characterizing re-
gions where income related health inequality is low is
the absence of a positive gradient between income
and health. In turn, the regions where income related
health inequality is greater are characterized by a
strong and significant positive gradient between
health and income. These results suggest that policies
aimed at eliminating the gradient between health
and income can potentially lead to greater reductions
in socioeconomic health inequalities than policies
aimed at redistributing income.

� Key words
Health inequalities, decomposition analysis, Spain. 

� Resumen
Este documento de trabajo presenta un análisis de
las desigualdades de salud por motivos económicos
en las comunidades autónomas españolas, basándo-
se en la edición del año 2001 de la Encuesta Nacio-
nal de Salud. Se utilizan métodos recientes para car-
dinalizar y modelar el estado de salud autopercibido
dentro de un marco de regresión, descomponer las
fuentes de desigualdad y explicar las diferencias ob-
servadas entre CC. AA. Se observa que, en términos
generales, las CC. AA. con los niveles medios de sa-
lud más elevados son las que menos desigualdades en
salud sufren por motivos económicos, y viceversa. El
principal rasgo que caracteriza a las CC. AA. con poca
desigualdad de salud por motivos económicos es la au-
sencia de un gradiente positivo entre renta y salud.
A su vez, las CC. AA. que registran más desigualdades
de salud por motivos económicos se caracterizan, de
forma marcada, por un gradiente positivo significativo
entre salud y renta. Estos resultados apuntan a que las
políticas enfocadas a eliminar el gradiente entre salud
y renta serán más eficaces a la hora de disminuir las
desigualdades de salud socioeconómicas que las polí-
ticas de redistribución de la renta.

� Palabras clave
Desigualdades en salud, análisis de descomposición,
España.
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1. Introduction

THE Spanish health care system has been decentralized to an unprecedent-
ed extent in the course of the last 25 years. This process of devolution has
coincided in time with a major overhaul in the nature of its functions at a
national level. Two major features of the nation wide reforms are the intro-
duction of universal coverage and the development of the primary care net-
work as the basic pillar of the system, shifting emphasis away from hospital
care. The process of devolution has not been homogeneous, however. Some
regions were transferred health care responsibilities as early as 1981 while as
many as 10 out of the 17 autonomous regions were transferred in 2002. It is
widely accepted that this fragmented process of devolution has interfered
with the aim of guaranteeing the system’s equity and quality (European Ob-
servatory on Health Care Systems, 2000). In this paper we aim to investigate
the degree of income related inequality across regions for the Spanish pop-
ulation in the year 2001. For this objective, we use recently developed meth-
ods in order to model health status, decompose the sources of inequality
of health over income and explain the observed differences between regions.
We shall use data from the 2001 Spanish National Health Survey, a health
survey which is representative at the regional level and contains data on
health status, income and other socioeconomic characteristics. Our conten-
tion in this paper is that the heterogeneity of resources and organizational
arrangements across regions might reflect in differences in the joint distribu-
tion of health and income after controlling for other correlates of health
such as demographic structure, education, activity status etc. In this paper we
set out to measure such differences. Our results indeed show that there are
important geographical disparities: Basque Country, Navarra and La Rioja
are the regions with the highest levels of mean health and simultaneously en-
joy the lowest degree of income related health inequality. By contrast, Murcia
is the least favoured region in that its population report one of the lowest lev-
els of mean health and suffers the greatest degree of income related health
inequality. Other territories where income related health inequality is high
relative to Basque Country include rich regions such as Madrid, the Balearic
Islands and Catalonia. The main feature characterizing regions where in-
come related health inequality is low is the absence of a positive gradient
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between income and health. In turn, the regions where income related
health inequality is greater are characterized by a strong and significant
positive gradient between health and income.

Section 2 briefly summarizes the characteristics of the Spanish health
care system and provides background references within the Spanish litera-
ture. Section 3 presents the methodology that we adopt for the measurement
and modeling of health, the measurement of socioeconomic health inequal-
ity and the explanation of its changes across space. Section 4 describes the
data set employed throughout the analysis. Section 5 presents the empirical
results, section 6 discusses the policy implication of the results and section 7
concludes.

pilar garcía gómez and ángel lópez nicolás
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2. Regional Differences
in Health Care
Arrangements at 
the Start of the XXIth
Century in Spain

BY the start of the century health responsibilities were devolved to 7 re-
gions with governments run by different political parties, with different de-
mographic structures and traditions in the industrial organization of health
care. This is compounded by the fact that Basque Country and Navarra have
a distinctive fiscal arrangement which grants them more degrees of freedom
in expenditure decisions. These two regions have given public coverage to
dental care for children since the end of the 80’s, for instance. The remain-
ing 10 regions were managed by a central body until 2002, the INSALUD,
but this did not guarantee a greater degree of homogeneity. Indeed, one
source of potential differences arose from the calendar of devolution. Cata-
lonia (1981), Andalucía (1984), Basque Country and Valencia (1988), Nava-
rra and Galicia (1991) and Canary Islands (1994) gained responsibilities
first, but the remaining 10 regions have had a regional government for a
long period before they have gained health responsibilities. It has been ar-
gued (European Observatory on Health Care Systems, 2000) that the co-
existence of a central regulating body and a regional government generated
frictions which have led to an uneven implementation of reforms. The Eu-
ropean Observatory on Health Care Systems (2000) cites the case of the pri-
mary care reforms in Galicia, which met opposition from the regional gov-
ernment from the mid 80’s to the mid 90’s. Galicia finally gained health care
responsibilities in 1991 but the results from these frictions are present in re-
cent data. By 2000, 81% of the Spanish population on average were covered
by the new primary care network but the fraction was 50%, the lowest, in Gali-
cia. It is important to stress that benefiting from the reformed primary health
care network is important for equity purposes. The old network consisted of
isolated outlets where general practitioners were typically available for two and
a half hours per day (European Observatory an Health Care System, 2000).
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Unsurprisingly, given the low quality of public primary care, the rich turned
to private outlets except when hospital care was needed. In constrast, the
new network comprises team based practices staffed by doctors and nurses
who have received specific training in family medicine and whose activities
not only included curative care, but also preventive care, health promotion,
follow up of patients and services targeted to particular population groups
such as the mentally ill, drug users etc. 

The uneven development of the primary health care system reflects in
many indicators of primary health care coverage displaying variation across
regions in 2001. The Ministry of Health (2000a) provides information for the
percentage of the population covered by specific primary health care pro-
grams (these programs include, among others, vaccinations against flu for
elderly people, prevention of heart diseases, care for patients with chronic
diseases such as hipertension, COPD, etc.). Heart disease prevention, for
instance, reached 70.6% of the target population in Aragón but less than
50% in Murcia or Extremadura. Similarly, vaccination against flu for over
65’s reached 65.2 of the target population in Castilla La Mancha but only
54.3% in Madrid or 58.4% in Murcia.

There are also regional differences in the stock of capital available for
hospital care. Data from the Ministry of Health (2002b) reveal that in 2001
the average number of beds per 100,000 inhabitants was 386 but regions
such as Andalucía (293.7), Castilla-León (208.75), Valencia (279.09) or Murcia
(313) were well below the average. Moreover, the percentage of these beds
belonging to the public sector varied remarkably around the Spanish average
of 73% reflecting the unequal extent to which the public sectors contracts
out the provision of health care. In this sense Catalonia, at 36.8%, had the lo-
west ratio of public to total beds. It is worth mentioning that these disparities
in health care infrastructures across regions are not explained by differing de-
grees of need related to demographics or morbidity and mortality. A study by
Puig Junoy and López Nicolás (1995) showed that the best regions in terms of
the ratio of stock of health care capital to health care need were Navarra, Ma-
drid, Aragón and Basque Country, while Balearic Islands, Extremadura and
Galicia were ranked in the lowest positions. Territorial disparities in the sup-
ply of preventive services and high technology have also been found in a re-
cent study (González, Urbanos and Ortega, 2004).

Thus the evidence suggests that by 2001 the Spanish health care system
presents a good degree of heterogeneity across regions. This does not necessar-
ily lead to regional disparities in health outcomes, because differences in the
management of resources and/or poverty alleviation efforts from other areas of
policy making might be more important at generating health differences be-

pilar garcía gómez and ángel lópez nicolás
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tween populations, as pointed out by García Vargas and del Llano Señaris
(2003).

Our contribution to the literature focuses in evaluating the extent to
which health is unequally distributed over income within each of the re-
gions, controlling for other covariates of health such as demographic struc-
ture, education and activity status. The Spanish literature contains relevant
antecedents in the topic. Regidor et al. (1995, 1999, 2002) have found a sig-
nificant pro-rich bias in the relationship between socioeconomic class (as
defined by several combinations of education levels and occupation) and
outcomes such as the SF-36 instrument, self-assessed health, prevalence of
chronic diseases, standardised death rates and risky habits. Van Doorslaer et al.
(1997) use data from the Spanish National Health Survey 1987 and find that
there is pro-rich inequality in self-assessed health as measured by the con-
centration index. Van Doorslaer and Koolman (2004) again find a signifi-
cant degree of pro-rich inequality using data from the 1996 Spanish wave of
the European Community Household Panel. Thus we know that, on aver-
age, there is pro-rich socioeconomic inequality in health outcomes in Spain.
What we do not know, however, is how the degree of pro-rich socioeconom-
ic inequality varies across regions. Indeed, Van Doorslaer and Koolman
(2004) find significant regional effects in the determinants of self assessed
health and the contributions to health inequality. This suggests that fully dis-
aggregated regional analysis is bound to offer interesting evidence. In this
sense the evidence contained in this paper is complementary to studies of
regional differences in health and health care such as Abad Díez and Carre-
ter Ordóñez (2002), who find important regional disparities in life expec-
tancy in a recent study and López-Cassasnovas et al. (2005), who argue that
political decentralization need not raise inequities in health care.

regional differences in socioeconomic health inequalities in spain
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3. Methods

3.1. Measurement of health 

Our measure of health is derived from the respondent’s assessment of
his/her health status during the year previous to the date of the interview.
As in many health surveys, information on self assessed health (SAH) in the
Spanish National Health Survey is presented in a categorical variable resulting
from the following question: “During the last 12 months, would you say that
your health has been i) very good, ii) good, iii) fair, iv) bad, v) very bad”.
There are several methods for the cardinalisation of this measure of
SAH. A first approach (Van Doorslaer et al., 1997; Wagstaff and Van
Doorslaer, 1994) would consist in assuming that SAH is an underlying latent
variable with a standard log-normal distribution and then assigning to each
observed SAH category the mid point of the intervals of a standard log nor-
mal as defined by the cumulative distribution of observed SAH categories. A
natural extension of the underlying latent variable approach would consist
in modelling SAH with an ordered probit structure (Cutler and Richard-
son, 1997; Groot, 2000). Since an ordered probit does not identify the scale
of the latent variable, this procedure requires ex-post rescaling to the
interval within which latent SAH is assumed to vary. The problem of ex-post
rescaling can be solved by using external information on a generic health
measure in conjunction with categorical SAH. One alternative along this
line consists in using the mean value of generic health per SAH category to
score latent SAH. In a recent paper, Van Doorslaer and Jones (2003) com-
pare these alternatives with a new procedure consisting in combining exter-
nal information on the distribution of a generic measure of health with the
distribution of observed SAH in order to obtain the thresholds of generic
health that delimit the SAH categories. Given this information, SAH can be
modelled as an interval regression and no ex-post rescaling is necessary. Van
Doorslaer and Jones (2003) show that this is the best procedure in terms of
the ability to mimic the distribution of generic health departing from the
SAH categories and the set of covariates used in the interval regression mod-
el. Subsequently this procedure has been used by Van Doorslaer and Kool-
man (2004) in their analysis of health inequalities in the European Union.
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We adopt this method for this paper and, in common with their approach,
we will use information on the empirical distribution of the Health Utility
Index (HUI) in the 1994 Canadian National Population Health Survey.
Thus, we assume that there is a stable mapping from HUI to the latent var-
iable that determines reported SAH and that this applies not only for Ca-
nadian, but also for Spanish individuals. Therefore, we compute the cumu-
lative frequency of observations for each category of SAH and then find the
quantiles of the empirical distribution function for HUI in the NPHS that
correspond to these frequencies. Table 3.1 presents the cumulative frequen-
cies of the distribution of SAH and the corresponding quantiles in the dis-
tribution of HUI.

Therefore, an individual who reports very bad health will be assumed
to have a HUI level that belongs to the interval [0,0.34]. Similarly, the inter-
vals for the remaining SAH categories are (0.34, 0.68] for the bad category
(0.68, 0.86] for the fair category and (0.86, 1] for the good and very good cate-
gories. 

In short, our procedure to measure health consists in using the pre-
dictions for the latent variable in the following econometric model

y*i = b1 + S
k

k = 2
bk kki + ui 

yi = j if mj – 1 < y*i  ≤ mj j = 1,2,3,4 (3.1)

where ui is a standard normal random error term, j = 1,2,3,4 denote the very
bad, bad, fair and good or very good SAH categories and mj, are the
thresholds whose values are given by the intervals above. Therefore the
health measure used in the subsequent analysis for the ith individual is giv-
en by 

ŷ i* = b̂1 +  S
k

k = 2
b§k kki (3.2)

regional differences in socioeconomic health inequalities in spain
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TABLE 3.1: Cumulative frequencies of SAH and quantiles of HUI

SAH Cum. Frequency HUI quantile

Very bad 1.64 0.34

Bad 7.20 0.68

Fair 29.70 0.86

Good 84.77 1

Very Good 100.00 1



The linearity of the resulting health measure, which is expressed in
HUI units, is a useful feature at the time of computing and decomposing
inequality measures as we will see below.

3.2. Measurement and explanation of inequality 

The literature on health inequalities has recently adopted a standard tool
for the measurement of income related health inequalities: the concentra-
tion index (CI) of health on income (Wagstaff, Van Doorslaer and Paci,
1989). The concentration index has a similar interpretation to the more fa-
miliar Gini index for pure health inequality. In fact, the two inequality mea-
sures differ in the fact that the ranking variable is income (CI) rather than
health (Gini). This means that, unlike the Gini, which takes only non-neg-
ative values, the standardized CI ranges between –1 and 1. A value of –1
would mean that all health is concentrated in the poorest person, whereas a
value of 1 would result if all health were concentrated in the richest person. A
value of zero would mean that health is equally distributed over income in the
sense that the pth percentage of the population ranked by income has exactly
the pth percentage of total health for any p. Concentration indices have been
used in studies for the Spanish population previously (Rodríguez, Calonge
and Reñé, 1993; Urbanos, 2001; Van Doorslaer and Wagstaff, 1999; Van
Darslaer et al., 1997). Rodríguez, Calonge and Reñé (1993) and Van Doors-
laer and Wagstaff (1999) measure the degree of equity in the financing and
delivery of health care by means of such indices and related measures such as
the Gini and Kakwani indices, while Van Doorslaer et al. (1997) use them for
the measurement of socioeconomic health inequality. 

Suppose we are interested in calculating the CI coefficient for a mea-
sure of health using individual data in a sample from the population of inter-
est. Let yi denote a measure of health for the ith individual, i = 1,2,...N, and
R’i denote the cumulative proportion of the population ranked by income
up to the ith individual (their relative income rank).

Ignoring, for expositional purposes, the fact that in general sampling
weights will be necessary, the CI of health on income is given by (see e.g.
Van Doorslaer and Jones, 2003), 

CI = (2) cov (yi, R’i) (3.3)
ȳ

where y- = E(yi). Now let yi be given by the following linear regression model 

yi = b1 + S
k

k = 2
bk kki + ei (3.4)

pilar garcía gómez and ángel lópez nicolás
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where k is the number of regressors (x). By substituting this for yi, the CI of y
can be written as (Wagstaff, Van Doorslaer and Watanabe, 2003),

The first term in brackets is the elasticity of y with respect to xk evalu-
ated at the sample means (≈ –k and y-) and CI’k denotes the concentration in-
dex of xk against income. Thus this inequality measure can be decomposed
into an explained part and an unexplained part. The explained part can be use-
fully broken down into the contributions of individual explanatory vari-
ables. As for the unexplained part, it is a scaled measure of the covariance
of the residuals in the regression model with the position of the individual
in the distribution of income. As such, the unexplained part should be
zero if the regression model contains income as an explanatory variable
(Gravelle, 2003).

As explained in section 3.1, our health measure is a linear combina-
tion of the explanatory variables included in the interval regression model.
Given the nature of the dependent variable in the latter model, no residuals
can be computed so the decomposition reduces to the deterministic term in
equation (3.5). Moreover, if we define the estimated health elasticity with
respect to determinant k as

h§k ≡ b̂k≈–k (3.6)
ȳ 

then we can rewrite the decomposition in a way such that the CI is just a
weighted sum of the inequality in each of its determinants, with the weights
equal to the elasticities. That is,

CÎ ≡ S
k
h§k ĈIk’ (3.7)

As mentioned by Van Doorslaer and Koolman (2004), the decomposi-
tion also clarifies how each correlate of health contributes to total income-
related health inequality: this contribution is the result of (i) its impact on
health, and (ii) how unequally distributed over income it is. 

regional differences in socioeconomic health inequalities in spain
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ȳ ȳ



3.3. Decomposing inequality between
autonomous communities

As put into practice by Van Doorslaer and Koolman (2004), we have used
the approach suggested by Wagstaff, Van Doorslaer and Watanabe (2003) in
order to decompose the difference in inequality between autonomous
communities. The method is a derivation of the well known Oaxaca decom-
position whereby the difference between the CI’s of community i and com-
munity j can be written as 

DCI = CIi – CIj = S
k
hkj (CI’ki – CI’kj) + S

k
CI’ki (hki – hkj) (3.8)

Then, the contribution of any variable to the difference in the in-
come-related health inequality is decomposed as:

DCI’k = hkj (CI’ki – CI’kj) + CI’ki (hki – hkj) (3.9)

In practice, for each region, we shall compute the differences in in-
equality (and contributions toward such difference) with respect to the re-
gion with the smallest level of inequality, Basque Country. Moreover, in or-
der to assess the relative importance of the inequality versus the health elas-
ticity component in the contribution of each variable, we also compute the
relative excess elasticity compared to Basque Country, i.e. (hki – hpv) / hpv,
and the relative excess inequality, (CIki – CIpv) / CIpv.

3.4. Statistical inference 

Many of the statistics that we are going to report are non-linear functions of
the data whose sampling distributions are hard to obtain. For this reason we
shall use bootstrapping methods in order to derive standard errors. The
bootstrap estimates for standard errors are computed following the five-step
approach used by Van Doorslaer and Koolman (2004). The number of rep-
lications has been set to 500. 

pilar garcía gómez and ángel lópez nicolás
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4. Data and Variable
Definitions

WE use the 2001 edition of the Spanish National Health Survey. This is na-
tion wide survey collecting information on health and socioeconomic character-
istics of individuals. The survey contains separate adults (16 + ) and chil-
dren samples. The analysis in this paper is based on the adult sample. The
sampling scheme is a complex multi-stage stratified process whereby pri-
mary strata are autonomous communities and, within the latter, sub-strata
are defined according to residence area population size. Within substrata,
municipalities (primary sampling units) and sections (secondary sampling
units) are selected according to a proportional random sampling scheme.
Finally individuals are randomly selected from the sections. The survey doc-
umentation includes weighting factors that correct for the fact that the
number of observations within the primary strata is not proportional to ac-
tual population. We use these weights whenever a nationwide statistic is
computed.

The information contained in the data files do not allow the identifi-
cation of all the primary sampling units (because municipalities with a pop-
ulation below 100,000 are not identified). Similarly, information about the
secondary sampling units is omitted so it is impossible to control for cluster
effects at either the municipality level or the section level. 

The ranking variable is total monthly income earned by the house-
hold. In the ENS this is measured as a categorical variable with 6 response
categories. The midpoint of each income group was attributed to all house-
holds in the category and this is subsequently divided by an equivalence fac-
tor equal to (number of household members)0.5, to adjust for differences in
household size. 

The initial ENS sample included 26,265 individuals from all the auton-
omous communities, although the 399 observations from Ceuta and Meli-
lla were dropped. From the remaining 25,866, we have dropped 66 because
self assessed health was not reported, 6,532 whose household income was
missing, 3,954 whose age was missing. A further 38 individuals with missing
values for marital status, job status or education are dropped from the sam-
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ple. As a result, the estimating pooled sample contains 15,276, which are di-
vided across autonomous communities as follows: 1,488 are from Andalu-
cía, 756 from Aragón, 683 from Asturias, 664 from Balearic Islands, 787
from Canary Islands, 547 from Cantabria, 820 from Castilla-La Mancha,
1,134 from Castilla-León, 1,324 from Catalonia, 1,220 from Valencia, 827
from Extremadura, 1,045 from Galicia, 1,484 from Madrid, 641 from Mur-
cia, 472 from Navarra, 820 from Basque Country and 564 from La Rioja. 
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5. Empirical Results

5.1. Measuring and decomposing inequality
by autonomous community

As discussed in section 3.1, we specify and estimate an interval regression
model for the level of SAH inspired in the specification used by Van Doors-
laer and Koolman (2004). It is useful to stress that this is not a structural
model for health and therefore its estimates cannot be given a causal in-
terpretation. However, it might be interpreted as a reduced form static
model of demand for health whose estimates provide an indication of how
exogenous changes in health determinants can affect the degree of so-
cioeconomic inequality in health. The explanatory variables in this model
are:

i) the logarithm of equivalent household income;
ii) 14 age-gender categories corresponding to age groups 16-19, 20-24,

25-29, 30-34, 35-39, 40-44, 45-49, 5-54, 55-59, 60-64, 65-69, 70-74, 75-79, 80 +
for men and women (the omitted category corresponds to a woman aged
between 16 and 19);

iii) 5 educational categories: university (omitted category), secondary
school, primary school, reads and writes and illiterate;

iv) 4 marital status categories: single (omitted category), married, di-
vorced, widowed; 

v) 5 activity categories: family care (omitted category), employed, pen-
sioner, unemployed and student.

The first row of table 5.1 contains the mean predicted values for HUI
for each of the regions. Note that there are important variations: Navarra,
La Rioja and Basque Country are the three regions with the top scores for
mean HUI, while at the bottom of the league there are Canary Islands and
Murcia. In its second row, table 5.1 also shows that the richest regions (in
terms of mean equivalised household income) are Asturias, Basque Coun-
try, Balearic Islands, Madrid, Navarra and Catalonia, while the poorest re-
gions are Extremadura, Andalucía, Castilla-La Mancha and Canary Islands. 
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The data also shows differences in the demographic structure across
regions. The age pyramid is widest at the base in Balearic Islands, Canary Is-
lands, Andalucía, Valencia and Murcia whereas mean age is greater in Casti-
lla León, Castilla La Mancha, La Rioja and Aragón. There are important dis-
parities in the education levels of the population. Concerning education the
data show that in Castilla-La Mancha, Canary Islands, Extremadura and An-
dalucía more than 13% of the population have not completed primary
school. At the other extreme, Basque Country has the highest proportion of
university graduates followed by Madrid, Murcia, Asturias and La Rioja.
Concerning marital state, there are important differences too. In Canary
Islands 32% of the population are single, but in Catalonia the proportion is
10% smaller. Another important difference is found in employment rates.
In Balearic Islands, Catalonia and Madrid the proportion of population who
declares to be in employment exceeds 50% whereas in Andalucía, Asturias,
the two Castillas and Extremadura the proportion is below 40%. The figures
for these descriptive statistics for demographics, education, marital status
and activity are available from the authors. 

The results for Spain from the ECPH reported in Van Doorslaer and
Koolman (2004) reflect a positive and significant association between the loga-
rithm of equivalised household income and health. However, as can be seen
in table 5.1, where the interval regression results for the separate regional
models are presented, in this case the estimates show a somehow heteroge-
neous pattern. For Navarra, Basque Country, La Rioja, Cantabria, Aragón,
Extremadura and Canary Islands the partial (log) income effect is not signif-
icantly different from zero at conventional levels. The concentration of in-
significant impacts along the east Cantabric coast (Basque Country, Canta-
bria) and neighboring regions (Navarra, Aragón and La Rioja) would
suggest a sort of common geographical effect. As reported above, these are
also the regions with the highest mean HUI scores so this would suggest a
concave relationship between health and income, with the healthiest re-
gions situated at points where the profile is flat. For the two Castillas, Valen-
cia and Asturias the partial effect of income is significant at the 10% level
and the point estimates are small. In contrast, for Galicia, Murcia, Catalonia,
Andalucía, Madrid and Balearic Islands the income effect is greater and
clearly significant. The point estimates for Madrid and Balearic Islands have
the greatest absolute value. This is a striking result in the sense that Madrid
and Balearic Islands are rich regions. Thus, unlike the results reported in
Van Doorslaer and Koolman (2004), the data do not generally support a neg-
ative relationship between the strength of the (log) income effect and the
level of regional income per capita. 
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The patterns of health variations by demographics are similar to the
evidence found by Van Doorslaer and Koolman  (2004) for the 13 European
countries. In general women report less health than men all else held equal
and for both genders the level of health decreases with age. However, in
Aragón, Asturias, Canary Islands, Valencia and Basque Country there is not
a clear association between gender and health reported. Similarly, individ-
uals within the two lowest educational categories (illiteracy and no formal
qualifications) report a significantly lower level of health than those with sec-
ondary or university education. Also, divorcees tend to report a lower level
of health than the rest of individuals. A surprisingly common feature for
most of the regions, is the fact that, else equal, widows report a greater level
of health than other individuals. Concerning activity status, there are two sa-
lient features. On one hand, those in employment tend to report better
health than the rest of individuals, although this effect is not significant at
conventional levels for quite a few regions, it is particularly strong in Basque
Country and Madrid. On the other hand, pensioners tend to report a signif-
icantly lower level of health in Basque Country, Murcia, Andalucía, Extre-
madura, Catalonia, Castilla-La Mancha, Cantabria and Balearic Islands. 

In table 5.2 we report the concentration indices of predicted HUI and
the explanatory variables. A salient feature is that there is pro-rich health
inequality in all regions, with the bootstrapped standard errors showing that
the concentration indices are all statistically significant. However, the most
prominent feature concerns the striking differences in the level of income
related health inequalities across regions. The regions with the highest
health levels, i.e Navarra, Basque Country and La Rioja turn out to enjoy
the lowest levels of income related health inequalities. At the other extreme
Murcia has the highest concentration index, and it is closely followed by Ma-
drid, Balearic Islands and Catalonia. Note that there are also differences in the
degree of equivalised household income inequality. The highest level of in-
come inequality is found in Canary Islands, followed by Andalucía. At the
other extreme Asturias, Navarra and Basque Country enjoy the lowest levels
of income inequality. The concentration indices for the age-sex controls re-
veal that older people are concentrated in low income groups with and im-
portant difference across genders because, for women, the concentration
into low income groups starts operates at earlier ages, i.e. while for males
the age at which concentration into low incomes takes place is 60+, for wom-
en it is 45+. As one might expect, individuals with the lowest educational
attainments (illiteracy, basic literacy and primary schooling) are concen-
trated into low incomes and those with secondary schooling or university
degrees are concentrated in high incomes. In all regions there is pro-poor
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inequality in the distribution of widowhood, as it might be expected from
the fact that many individuals in this collective have a non-contributory
pension as their main source of income. Finally note that pensioners and
the unemployed are concentrated within low incomes, whereas, as expected,
employment is concentrated among high incomes. 

Next we analyse the contributions of the explanatory variables to the
degree of income related health inequalities. These contributions are
contained in table 5.3, where results are aggregated by groups of variables
(results for the full set of variables are available upon request). Part of the inter
regional differences in the degree of income related health inequality are
due to differences in the age-gender structure of the population and the
fact that there is heterogeneity across regions in both the joint distributions
of age and gender with equivalised household income and the partial ef-
fects of age and gender on health. We can standardize the concentration in-
dex by age and gender by substracting the contributions of age and gender
from the raw concentration index. The resulting figures are presented in
the second row of table 5.3. In general the standardized indices reveal the
same pattern as the raw counterparts, with Balearic Islands, Catalonia, Ma-
drid and Murcia among the greatest levels of standardised inequality and
Navarra, Basque Country and La Rioja at the opposite extreme. In the case
of Balearic Islands, the standardized index is greater than the raw one. As
we mentioned before, the population in this region is younger than on av-
erage, so this result suggests that the degree of income related health inequal-
ity would be greater if Balearic Islands had a population with the average
Spanish age-gender distribution. On the contrary, the standardized indices
for Madrid, Castilla-León, Castilla-La Mancha, Navarra, La Rioja and Aragón
are notably smaller than their raw counterparts. There are striking varia-
tions in the contributions of the age-gender structure to the overall level of
income related health inequality. For instance, it accounts for more than
64% of the raw index in La Rioja and more than 50% in Castilla-León and
Aragón. On the other hand, it barely accounts for about 15% of the raw in-
dex in Murcia, Extremadura, Catalonia and Cantabria. The distribution of
educational attainments accounts for a substantial part of income related
health inequalities in some regions. In Canary Islands, Murcia, Extremadura
and La Rioja they contribute to roughly 20% of the raw concentration in-
dex. Note that these are regions where the distribution of education is more
unequal: Canary Islands and Extremadura have a high proportion of individ-
uals with less than primary schooling and Murcia and La Rioja have a high
proportion of university graduates. At the other extreme, in Andalucía, As-
turias, Balearic Islands, the two Castillas, Madrid and Navarra, education
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accounts for a small share of the concentration index. Moreover, in the case
of Basque Country, education contributes negatively to income-related health
inequality. Although the contribution of marital status is small in general, it is
relatively high in some regions such as Asturias—20% of the CI—and Balearic
Islands or Basque Country and Navarra , among others, where inequality in
marital status actually reduce the CI.

By far the most important contributors to income related health in-
equality are equivalised household income itself and activity status. In Anda-
lucía, Balearic Islands and Madrid the contribution of income exceeds 60%.
For Catalonia, Galicia, Asturias and Murcia the contribution is in line with
the Spanish average. For some the regions where we cannot reject that the
partial effect of income is zero such as Aragón, Cantabria, Navarra, La Rioja
and Basque Country the point estimate of the contribution is small (graph
5.1 plots the elasticity of HUI with respect to log income against the Gini in-
dex of log income in order to gauge the strength of the two components for
the contribution of income). Concerning the contribution of employment
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GRAPH 5.1: Elasticity of HUI to log income and income inequality
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status, income related inequalities in the distribution of employment and
pensioner status are the main drivers. In Basque Country these two factors
together account for more than income-related health inequality itself. That
is, if the rest of covariates had their effect neutralized, the CI for Basque
Country would be a greater. In Balearic Islands, Castilla La Mancha, Extre-
madura, Catalonia, Murcia, Basque Country, La Rioja and Cantabria, the
unequal distribution of pensioner status accounts for a large fraction of in-
come related inequality on predicted HUI.

5.2. Decomposing excess inequality

Which are the factors that generate more income related health inequality
in some regions? Table 5.4 provides the answer by showing the contribution
of group of explanatory variables to the excess inequality of each region
with respect to the region with the lowest CI, Basque Country (results for
the full set of variables are available upon request). We note that an over-
whelming fraction of excess inequality, is attributable to income in Andalucía,
Asturias, Balearic Islands, Catalonia, Galicia, Madrid and Murcia. Note that
among the latter there are the top four regions in terms of CI. For the rest
of regions the contribution of income to excess inequality ranges between
37% for Castilla-La Mancha and 14% for Cantabria. The contribution of pop-
ulation structure is relatively unimportant in the regions with most inequal-
ity. In Murcia it accounts for 9%, in Catalonia 12% and in Balearic Islands
the population structure actually reduces excess inequality with respect to
Basque Country. In contrast, the contribution of population structure is im-
portant in regions whose degree of inequality is close to Basque Country. In
Navarra it accounts for 180% of the difference, and in Aragón it accounts
for 56%. The contribution of education attainments exceeds 50% in Canary
Islands, and Extremadura and is above 25% for other regions with a high CI
such as Murcia, Catalonia and Galicia. Note that in another region with a
high CI, Madrid, the contribution of education to excess inequality is less
than 5%. When assessing the contribution of employment status to excess
inequality, note that income related health inequality in Basque Country is
attributable to nearly exclusively (income related inequality in) employment
status. Therefore, it is not surprising to find that the contribution to excess
inequality is negative for some regions such as Asturias, the two Castillas and
Valencia, Galicia and Madrid. In contrast, the unequal distribution of
employment stata exacerbates inequality with respect to Basque Country in
Balearic Islands, Extremadura and Cantabria.
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6. Discussion

LET us now turn to the implications for policy prescriptions that one
might draw from these empirical results. The evidence suggests that, in or-
der of importance, income, employment status and education are the
most important drivers of differences in income related health inequality
across regions. For the contribution of each of these factors there are two
components: its effect on health as measured by the elasticity and its de-
gree of income related inequality. Thus policies aimed at reducing income
related health inequality could be directed to either reducing the impact
on health of these factors or to altering the distribution of these factors
(or both). In the particular case of income, policies could be directed to-
wards eliminating the positive gradient between health and income (as it
occurs in Basque Country and other regions, where the gradient is null)
or to make income more equally distributed. In order to gauge which of
the two courses of action would potentially lead to a greater reduction in in-
equality it is useful to present the relative differences (with respect to
Basque Country) of the elasticity of health with respect to income and the
degree of inequality in the distribution of income (as measured by the
concentration index). The figures in table 6.1 reveal that, for most re-
gions, the difference in elasticities is much greater than the difference in
the degree of income inequality. This suggests that, if differences in so-
cioeconomic inequalities are to be reduced towards the Basque Country
benchmark, investigating why the health-income gradient is steeper in the
rest of regions and correcting the causes can be more effective than mak-
ing income more equally distributed. Furthermore, for the other drivers
of inequality we have also found that the differences in elasticities are
more important than the differences in how unequally distributed are these
factors (results for the full set of variables are available upon request).
While the scope of this paper consists primarily in providing an empirical
account of income related inequalities in SAH, it is interesting to suggest
ways in which the causes for the differences in the gradient between
health and income might be ascertained. In order to do so, we present a
simple plot of the elasticity of HUI to income against the regional indices
of public health care infrastructure adjusted by need derived by Puig-
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Junoy and López Nicolás (1995). Graph 6.1 shows a clear inverse relation-
ship among these two magnitudes, suggesting that differences in health
care infrastructure might play an important role in understanding differ-
ences in income related health inequality.
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TABLE 6.1: Relative excess elasticity and inequality (vs Basque Country)
of log income per region
(percentage)

Relative excess inequality Relative excess elasticity

Andalucía 16.0 2.413.1

Aragón 12.6 433.7

Asturias –18.9 1.711.4

Balearic Islands 8.9 3.663.8

Canary Islands 29.5 1.011.4

Cantabria 9.7 275.1

Castilla La Mancha 15.4 915.5

Castilla León 4.3 892.9

Catalonia 8.5 2.376.3

Valencia 7.1 903.8

Extremadura 8.0 671.4

Galicia 9.6 2.006.1

Madrid 13.0 3.474.5

Murcia 6.9 2.340.9

Navarra –2.8 –431.5

La Rioja 9.0 205.4
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GRAPH 6.1: Relationship between the elasticity of HUI to equivalised log household income
and an index of public health care infrastructure adjusted by need
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7. Summary 
and Conclusion

IN this paper we have applied recently developed methodologies (Van
Doorslaer and Koolman, 2004) to measure and explain the differences in
the degree of income related health inequality across Spanish regions.
The results reveal important geographical differences. Basque Country,
Navarra and La Rioja are the regions with the highest levels of mean
health and simultaneously enjoy the lowest degree of income related
health inequality. By contrast, Murcia is the least favoured region in that
its population report one of the lowest levels of mean health and suffers
the greatest degree of income related health inequality. Other territories
where income related health inequality is high relative to Basque Country
include rich regions such as Madrid, Balearic Islands and Catalonia. 

The main feature characterizing regions where income related
health inequality is low is the absence of a positive gradient between in-
come and health. Nevertheless, even in these regions there is income related
health inequality operating through inequality of employment status
(Basque Country, Cantabria and Extremadura) or age-gender structure
(La Rioja, Navarra, Aragón) over the distribution of income. In turn, the
regions where income related health inequality is greater are characteri-
zed by a strong and significant positive gradient between health and inco-
me. In some cases this is reinforced by the effects of education (Catalonia,
Galicia and Murcia). 

In similarity to the results for 13 European countries reported in Van
Doorslaer and Koolman (2004), we do not find substantial differences in
the degree of income inequality across regions, so the differential contribu-
tions of income to socio-economic health inequalities are ascribed to het-
erogeneity in the elasticities of health with respect to income across regions.
This can be generalized to the other drivers of income related health in-
equalities. In this sense the policy implications of these results are similar in
nature to Van Doorslaer and Koolman [17]: policies aimed at eliminating
the gradient between health and income can potentially lead to greater re-
ductions in socio-economic health inequalities than policies aimed at redis-
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tributing income. Although we find a clear pattern of association between
the size of the elasticity of health with respect to income and an indicator
for need adjusted health care infrastructure, it is necessary to obtain evi-
dence on the causal pathways between health and income before being
able to propose specific policies. 
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