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Abstract
Study objective—To examine and com-
pare the relation between inequalities in
perceived general health and education in
the 17 regions of Spain.
Design and methods—Data were taken
from the 1993 Spanish Health Interview
Survey. For each region we calculated the
magnitude of inequality in perceived gen-
eral health in association with educational
level by a measure of association or eVect
and by a relative index of inequality. Both
measures are odds ratios and were esti-
mated by logistic regression. The first is
an odds ratio associated with one year less
education, while the second represents the
inequality in perceived general health
between those at the bottom and those at
the top of the educational hierarchy.
Main results—The six regions with the
highest relative indices of inequality also
have the highest odds ratios associated
with one year less education, and five of
the six regions with the lowest relative
indices of inequality have the lowest odds
ratios associated with one year less educa-
tion. Pearson’s correlation coeYcient be-
tween the odds ratio and the relative index
of inequality is 0.94.
Conclusions—Regional diVerences in lev-
els of inequality in perceived general
health are attributable exclusively to the
eVect of education on health and not to the
distribution of the population among the
diVerent educational levels. It is not
known why the magnitude of this eVect of
education on health varies from one area
to another.
(J Epidemiol Community Health 1999;53:288–293)

One of the most consistent observations in
public health studies is that persons with a
lower educational level have a higher
mortality1–6 and a greater frequency of a wide
range of health problems than those with a
higher educational level.7–11 Another frequent
finding is that the magnitude of the association
between educational level and health varies
among countries. Thus, several international
studies of mortality, self reported health status,
prevalence of chronic diseases or permanent
disability have found important diVerences in
the size of the relation between educational
level and health in the diVerent countries
compared.12–15

Unfortunately, only a few countries have
been compared in these studies, therefore it is

diYcult to make firm conclusions based on
these findings. Nevertheless, two recent studies
comparing 11 industrialised countries of West-
ern Europe have detected greater inequalities
in mortality and in subjective self reported
health by educational level in the Nordic coun-
tries, where there is a longer tradition of egali-
tarian policies in the social, economic and
health arenas.16 17 These results contradict
some theories, according to which the size of
the health inequalities will be larger in those
areas where these types of policies are not
applied.18–20

One explanation put forth for these findings
is the possible existence of biases because of
problems in data comparability. Thus, for
example, the information on subjective percep-
tion of health comes from health interview sur-
veys carried out in these countries, therefore it
is highly probable that certain general charac-
teristics of these surveys—whether or not they
exclude certain population groups, whether or
not proxies are used in the interviews, non-
response rates, etc—may be very diVerent
among countries.16 17

Another possible explanation is that in soci-
eties where persons from diVerent social strata
have the same access to education, the
educational level attained may depend less on
socioeconomic circumstances during child-
hood and adolescence than on personal
characteristics, such as health status and health
related factors. Thus, the relation between
educational level and health may be stronger in
societies that are competitive, but have egalitar-
ian educational policies, than in societies where
individual characteristics are less important
determinants of the educational level achieved
than socioeconomic status.12 16 17

It is also possible that the eVect of education
varies from one place to another for unknown
reasons, which would make it diYcult to justify
diVerences in the magnitude of the association
between education and various health indica-
tors in diVerent countries by some specific
socioeconomic situation. One way to evaluate
any of these hypotheses is to compare several
countries or regions with similar socioeco-
nomic policies and to make estimates based on
the same data source. This strategy was
followed in this study that compares (1) the
magnitude of the association between edu-
cational level and self reported health status in
each of the 17 regions of Spain using the same
source of information, and (2) the size of health
diVerences in each region that are related to
educational inequality.
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Methods
SOURCE OF DATA

The data are taken from the 1993 Spanish
National Health Survey carried out by the
Ministry of Health. The sampling universe was
made up of the non-institutionalised Spanish
population. A representative sample of the
population was obtained in each of Spain’s 17
regions. The persons to be interviewed in each
region were selected by multistage sampling
with stratification of the first stage units. The
first stage units—the municipalities—were ran-
domly selected proportional to the size of the
population, and the second stage units—the
census sections—were selected by simple
random sampling. Finally, subjects were se-
lected by age and sex quotas. About 8.5% of
the interviews were carried out after one or
more of the previously selected subjects refused
to answer the questionnaire. In most regions
this percentage was similar or lower, except for
Aragon, the Balearic Islands and Navarra,
where there was a 20% refusal rate for first
interviews. This study was limited to the popu-
lation 16 years of age and older, as for younger
persons the father or mother was interviewed,
and the educational level was obtained only for
the head of the family. Table 1 shows the total
number of persons in this age group who were
interviewed in each region.

To assure the proportional distribution of
the sample by age, sex and educational level—
given the importance of this proportionality in
calculating one of the measures of health
inequality used—the estimate of the weighting
coeYcients in each region was made a posteri-
ori, by the procedure of stratifying after
selection of the sample or after stratification.21

The reference population used for the calcula-
tion of these coeYcients was the 1991 Popula-
tion Census.

The question posed to obtain information on
the subjective perception of health was: “In the
last 12 months would you say your health has
been very good, good, fair, poor or very poor?”
This was converted into a dichotomous
variable in this study by grouping the responses
“very good” and “good” in one category and
the responses fair”, “poor” and “very poor” in
another. This criterion was used to calculate
the prevalence of “less than good” health.

Information on the educational level of the
person interviewed was obtained by asking the
question “What is your educational level?” The
persons interviewed could choose among one
of the following five alternatives: no education
completed, education completed at 14–15
years, education completed at 16–19 years,
subsequent education but not university level
education, and university education. Education
completed at 14–15 years was considered first
level education, and university education was
third level education, while education com-
pleted at 16–19 years and subsequent educa-
tion that was not university level was consid-
ered second level education. Thus, the
classification of educational level used in this
study was composed of the following four cat-
egories: no education completed, first level,
second level and third level. The non-response
rates to the question on education ranged from
0.2% to 2.2% (table 1).

MEASURES OF HEALTH INEQUALITIES

We compared inequalities in perceived general
health associated with educational level using
two indices of inequality proposed by Kunst
and Mackenbach.14 22 Firstly, for each region,
we calculated the association between edu-
cational level and the prevalence of less than
good health by an age and sex adjusted odds
ratio. Educational level was quantified as mean
number of years of education so that the
estimates represent the odds ratio associated
with one year less education. Persons with “no
education completed” were assigned three
years of education, “first level” was assigned
five years, “second level”, 10 years and “third
level”, 16 years. Persons with second level edu-
cation were assigned a mean of 10 years of
education because the available information
was not suYcient to distinguish between the
first phase (eight years of education) and
second phase (12 years of education) of second
level education.

Secondly, we calculated a relative index of
inequality (RII) that takes into account the
population distribution across socioeconomic
groups. In calculating the RII we followed the
method proposed by Pamuk.23 In accordance
with this method a value is assigned to each
educational group taking into account its rela-
tive position in the social hierarchy established
in accordance with this variable. The only
information needed is the population size of
the educational groups. That is, if the highest
educational group comprises 10% of the total
population, the relative position of its members
would be between 0 and 0.10, the average
being 0.05. If the next highest educational
group comprises 30%, their hierarchical range
is between 10 and 40%, therefore, it is assigned
an average of 0.25, and so on. To assure that
each region has enough people in each group of
age, sex and educational level, this hierarchical
range was calculated after grouping age into
three categories. Under this index of inequality,
each region’s social hierarchy is the same
length: the highest point has a value of 0 and
the lowest has a value of 1. As an increment of
one unit equals the diVerence between the

Table 1 Number of interviews in each region and
percentage of non-response regarding education

Region
Number of
interviews

% Non-response
regarding education

Andalucia 1.991 0.60
Aragon 999 0.80
Asturias 779 2.20
Balearic Islands 799 0.25
Canary Islands 1.001 1.40
Cantabria 800 0.88
Castilla-La Mancha 999 0.70
Castilla and Leon 1.500 0.70
Cataluña 1.998 0.35
Comunidad Valenciana 1.495 0.30
Extremadura 1.000 0.40
Galicia 1.500 0.95
Madrid 1.985 0.65
Murcia 800 0.65
Navarra 800 1.40
The Basque Country 1.496 1.00
La Rioja 799 0.50

Perceived general health and educational level in the regions of Spain 289
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lowest (1) and the highest (0) point in the
social hierarchy, the odds ratio estimated by
this method represents the odds the prevalence
of less than good health for those at the bottom
of the socioeconomic hierarchy as compared
with the odds the prevalence for those at the
top.

In both cases, adjusted odds ratios were
computed by logistic regression, using the sta-
tistical package SPSS for Windows.24 The
calculation of these measures assumes a
log-linear relation between education and per-
ceived general health. This assumption was
analysed by a test for deviation from linearity. It
was assumed that the simplest deviation from
linearity is a quadratic relation, therefore a
quadratic term for the educational measure
was including for this purpose in the regression

equation.25 In the odds ratio associated with
one year less education a departure from
log-linearity was seen in four regions—
Catalunia, Comunidad Valenciana, Madrid
and La Rioja—whereas in the RII this depar-
ture was seen only in the region of Murcia.

A larger RII, that is, a greater diVerence in
the prevalence of less than good health between
the high and low positions in the educational
hierarchy, could be attributed either to the
eVect of one year less education or to
educational inequality in itself. To test this, we
first calculated Pearson’s correlation coefficient
between the odds ratio and the RII in each
region, and second, we estimated the correla-
tion coeYcient between the RII and a measure
of education inequality. In each region this
measure of education inequality was calculated
by linear regression where the dependent vari-
able is the mean number of years of education,
while the independent variable is the range or
relative position that educational groups oc-
cupy with respect to the educational hierarchy.
The regression coeYcient obtained can be
interpreted as the diVerence in the mean
number of years of education between those at
the bottom and those at the top of the
educational hierarchy.26

Results
Figure 1 shows the distribution of the popula-
tion according to educational level. Extrema-
dura is the region with the highest percentage
of population with no education 39.9%, while
Madrid is the region with the highest percent-
age of the population with third level educa-
tion, 12.2%.

The prevalence of “less than good” health,
shown in table 2, ranges from 26.2% in

Figure 1 Distribution of the population among the diVerent categories of educational level. Regions of Spain, 1993.

Andalucía

100
Cumulative %

7550250

Aragón

Asturias

Balearic Island

Canary Island

Cantabria

Castilla-La Mancha

Castilla y León

Cataluña

Com. Valenciana

Extremadura

Galicia

No education

Madrid

Murcia

Navarra

Basque Country

La Rioja

First level

Second level Third level

Table 2 Relation between perceived general health and education level. Prevalence of less
than good perceived health, odds ratio (OR) and relative index of inequality (RII)

Region
Prevalence
(%)

OR (95% confidence
intervals)*

RII (95% confidence
intervals)†

Andalucia 34.9 1.128 (1.092, 1.166) 4.58 (3.05, 6.89)
Aragon 30.5 1.074 (1.024, 1.126) 2.28 (1.29, 4.04)
Asturias 33.5 1.192 (1.117, 1.271) 8.83 (4.27, 18.3)
Balearic Islands 30.4 1.084 (1.028, 1.144) 2.61 (1.39, 4.89)
Canary Islands 36.0 1.073 (1.026, 1.122) 2.51 (1.45, 4.32)
Cantabria 28.2 1.104 (1.042, 1.170) 3.43 (1.76, 6.69)
Castilla-La Mancha 28.5 1.111 (1.044, 1.181) 2.92 (1.54, 5.55)
Castilla and Leon 34.1 1.153 (1.105, 1.202) 5.48 (3.44, 8.73)
Cataluna 26.2 1.152 (1.109, 1.196) 5.59 (3.66, 8.56)
Comunidad Valenciana 28.8 1.122 (1.074, 1.172) 3.73 (2.30, 6.04)
Extremadura 35.9 1.080 (1.029, 1.133) 2.89 (1.62, 5.16)
Galicia 37.7 1.116 (1.073, 1.161) 3.43 (2.19, 5.38)
Madrid 31.8 1.091 (1.061, 1.123) 3.50 (2.36, 5.18)
Murcia 28.8 1.071 (1.013, 1.133) 2.25 (1.14, 4.43)
Navarra 26.3 1.123 (1.060, 1.190) 4.14 (2.14, 8.02)
The Basque Country 27.8 1.099 (1.056, 1.143) 3.49 (2.16, 5.62)
La Rioja 28.8 1.080 (1.018, 1.145) 3.04 (1.58, 5.87)

*Odds ratio associated with one year less education. †Odds ratio of prevalence of less than good
perceived health for those at the bottom of the educational hierarchy as compared with the preva-
lence for those at the top.
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Catalonia to 37.7% in Galicia. Table 2 also
shows the odds ratios associated with one year
less education. The magnitude of the odds
ratio ranges from 1.071 in Murcia and 1.073 in
the Canary Islands to 1.192 in Asturia, 1.153
in Castilla y Leon and 1.152 in Catalonia. That
is, the odds the prevalence of “less than good”
health increased by 7.1% and 7.3% for each
year less education in Murcia and the Canary
Islands and by 19.2%, 15.3% and 15.2% in
Asturias, Castilla y Leon and Catalonia,
respectively.

The RII, that is, the odds ratio of the bottom
versus the top of the educational hierarchy is
shown in table 2. Murcia was also the region
with the smallest magnitude (2.25), followed
by Aragon (2.28) and the Canary Islands
(2.51), while the highest values were for Astu-
rias (8.83), Cataluña (5.59) and Castilla y
Leon (5.48). The six regions with the largest
RIIs also have the highest odds ratios associ-
ated with one year less education, and five of
the six regions with the lowest odds ratios also
have the smallest odds ratios associated with
one year less education. Figure 2 shows this
relation between RII and the odds ratios asso-
ciated with one year less education (r=0.94;
p<0.001).

The diVerence in mean number of years of
education between people occupying the high-
est and lowest point in the educational
hierarchy ranges from 13.8 years in the region
of Madrid to 11.0 years in the region of
Castilla-La Mancha. Educational inequality
was not related with the RII, Pearson’s correla-
tion coeYcient was 0.06.

Discussion
The relation observed in this study between
perceived general health and educational level
as well as the variation found in the magnitude
of this association in the diVerent regions of

Spain are similar to the findings of studies car-
ried out in this area in the developed countries.

Another finding of this study is that varia-
tions in the diVerence in perceived general
health between those at the bottom and those
at the top of the educational hierarchy or RII
are attributable to the eVect of education on
health and not to the size of inequalities in
education itself. The high correlation coef-
ficient between the odds ratio associated with
one year less education and the RII, on the one
hand, and the absence of a relation between the
estimates of inequalities in education and the
estimates of RII, on the other, support this
statement. Some theories assert that the size of
income inequality in some countries is a deter-
mining factor in the magnitude of health
inequalities; however, the results of this study,
together with the results found in one of the
studies carried out in 11 countries of Western
Europe, show that this does not occur with
education.17

In interpreting these results, certain consid-
erations must be kept in mind. For example, in
the Spanish National Interview Survey, the
selection of the final sampling unit—the
people—was made by age and sex quotas,
thereby introducing a possible bias of unknown
direction and magnitude. For example, in two
of the three regions with the highest percentage
of refusal of first interviews (Aragon and the
Balearic Islands), the magnitude of the associ-
ation between educational level and self
reported health is low, whereas in the third
region (Navarra) this magnitude is moderately
high. The case of Asturias should also be
noted, where the values obtained were clearly
higher than in the rest of the regions, possibly
because of an important bias in the selection of
people. Because of this, the magnitude of the
correlation coeYcient between the two meas-
ures of health inequality will be overestimated.

Another consideration to be kept in mind is
the possibility of a classification bias in
educational level, as people with first phase
(eight years of education) and second phase
studies (12 years) of secondary level education
were assigned to a single group (10 years).
However, as there is a linear relation between
educational level and perceived general health,
the regression estimate using four or more

Figure 2 Relation between relative index of inequality and odds ratio associated with one
year less education. Regions of Spain, 1993.
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KEY POINTS

x In all Spanish regions, the odds of the
prevalence of less than good perceived
health is higher among less educated peo-
ple than among those who have more
education.

x The size of educational diVerences in
perceived health is relatively large in
Asturias, Catalonia, and Castilla y Leon,
and relatively small in Murcia, Aragon,
and the Canary Islands.

x Regional diVerences in levels of inequality
in perceived health are because of the
eVect of education on health, and not the
distribution of the population among the
diVerent educational levels.
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educational level categories is similar, regard-
less of whether we use number of years of edu-
cation or relative position in the educational
hierarchy, as has been shown in other
studies.16 26

With regard to linearity it should be
mentioned that the model for the estimation of
the odds ratio associated with one year less
education deviates from linearity in four
regions. In these cases the inequality index
does not exactly reflect the true size of the
inequalities in health. Nevertheless, the ab-
sence of a deviation from linearity in the logis-
tic model is much more important in the RII as
its calculation requires extrapolation to values
that were not included in the model estimate,
specifically, 0 and 1, therefore the bias will be
larger. Fortunately, inclusion of the quadratic
term in the models that estimate the RII was
only statistically significant in one region. In
short, it is very improbable that these devia-
tions from linearity would substantially change
each region’s position.

One argument that has been put forth to
explain the variation in the size of the
association between education and health
refers to a selection bias by which the
association between health and education is
because of the fact that the educational level
attained partly depends on health and health
related factors. Although the hypothesis that
selection bias is the basic mechanism giving
rise to health inequalities has been rejected, the
magnitude of this bias could vary among coun-
tries as a result of diVerences in their
educational structures.16 27 In any case, this
cannot be the mechanism responsible for the
variation in the size of the diVerences in health
by educational level in the Spanish regions
because they all have the same educational
structure. With regard to this hypothesis it has
also been postulated that in some societies
where people from diVerent social strata have
equal access to education, the educational level
attained may depend less on socioeconomic
circumstances than on personal characteristics,
including, naturally, health status. Oddly, the
relation between education and health would
be stronger in societies that are competitive but
have egalitarian educational policies than in
societies where individual characteristics are
less important determinants of a person’s level
of health and wellbeing.12 This argument,
which has been given as a possible explanation
for the great inequalities in health found in the
Nordic countries in the two aforementioned
studies,16 17 cannot be applied to this study of
the Spanish regions because economic and
social policies are the same throughout the
country. However, the possibility cannot be
ruled out that other factors, such as regional
economic structures, could have some type of
influence on the nature and strength of
selection processes.

Another possible explanation of the variation
in the size of the relation between education
and perceived morbidity is based on the
subjective nature of health information.15 That
is, for historical, cultural or social reasons, the
subjective perception of health may diVer from

one country to another, and this would be
partly responsible for the socioeconomic varia-
tions in health. It is possible that this interpret-
ation could also be applied to the results of this
study, given the historical and cultural
heterogeneity of the Spanish regions. In fact,
the percentage of those interviewed in these
regions who responded that they had less than
good health varies between 25 and 35%.28

Another hypothesis that might be oVered to
interpret the results is that exposure to
diVerent risk factors for many diseases and
injuries would cause a greater frequency of
health problems and a greater prevalence of
less than good health at lower educational lev-
els. According to this theory, regional varia-
tions in the distribution of these risk factors in
the diVerent social strata would explain a good
part of the variation in the magnitude of the
association between perceived health and edu-
cation. However, this is implausible because
the distribution of the known risk factors by
educational level in those regions with available
information is quite similar.29–32

The variation in the size of the association
between education and the subjective percep-
tion of health might also be attributed to
certain economic circumstances that modulate
that relation in the diVerent countries or
regions being compared. However, this also is
not the most plausible explanation for the
results of this study as the regions with less
health inequality by educational level include
both regions with high per capita income,
Aragon, the Balearic Islands, and regions with
low per capita income, Extremadura, the
Canary Islands. Likewise, of the regions with
greater inequality in health by educational
level, Navarra and Cataluña have high per
capita income while Andalucia and Castilla y
Leon have low per capita income.

Finally, according to some theories we might
also consider the possible influence of inequal-
ity in income on the relation between health
and educational level. A recent study showed a
relation in some Spanish regions between the
size of the inequality in income and the size of
the inequality in health.33 However, not all
regions with smaller inequalities in income
(Andalucia, Castilla-La Mancha, Castilla y
Leon, and Extremadura) have smaller inequali-
ties in health by educational level. Likewise, not
all regions with larger inequalities in income
(Navarra, Cataluña, Basque Country and La
Rioja) have larger inequalities in health.

In summary, the results of this study and of
recent international investigations have shown
the importance of the eVect of education on
variations in the diVerence in perceived general
health between those at the bottom and those
at the top of the educational hierarchy,
independently of the distribution of the popu-
lation among the diVerent educational levels.
From the results of these studies it can also be
inferred that the eVect of education on health is
universal. For reasons not suYciently well
understood, however, the magnitude of its
eVect varies among areas and over time within
the same area. Thus it is necessary to carry out
future studies to try to understand the contex-
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tual eVects of the area of residence that can
modify the relation between educational level
and health.
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