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The usefulness of area-based socioeconomic
measures to monitor social inequalities in
health in Southern Europe

Felicitas Dominguez-Berjon’, Carme Borrell?, Maica Rodriguez-Sanz?,
Vicente Pastor®

Background: The study objective was to investigate the association between health outcomes and
several small-area-based socioeconomic measures and also with individual socioeconomic measures as
a check on external validity. Methods: Cross-sectional design based on the analysis of the Barcelona
Health Interview Survey of 1992. A representative stratified sample of the non-institutionalised popu-
lation resident in Barcelona city (Spain) was obtained. The present study refers to the 4171 respondents
aged over 14. We studied perceived health status, presence of chronic conditions and smoking as health
outcomes. Area socioeconomic measures (1991 census) were generated at census tract level and indi-
vidual socioeconomic measures were educational level and social class obtained through the survey.
Results: With individual socioeconomic measures we observed that the lower the educational level or
social class, the higher the probability of reporting a perceived health status of fair, poor or very poor and
of presenting some chronic condition. With regard to smoking, among men this trend was similar
[odds ratio (OR) = 1.5; 95% confidence interval (Cl) = 1.2—1.9 in social classes IV-V with respect to social
classes I-11], while among women it was reversed (OR = 0.7; 95% Cl = 0.5—0.9). With the different area-
based socioeconomic indicators differences were also observed in this sense, with the exception of
smoking in women for which these indicators do not show any differences by socioeconomic level.
Conclusions: With several census area-based socioeconomic measures similar effects on inequalities in
health have been observed. In general, these inequalities were in the same sense as those obtained with
individual-based measures. Small-area-based socioeconomic measures from the Spanish census could
greatly enhance analysis of social inequalities in health, overcoming the absence of socioeconomic

data in public health registries and in medical records.
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rea-based socioeconomic measures have demonstrated
A their usefulness in research and monitoring of health
inequalities, not only in conducting ecological studies, but
also in studies with data on individuals. In some countries,
mainly the USA, utilisation of these measures in individual-
based studies has been proposed as one solution for the shortage,
or absence, of socioeconomic data in public health surveillance
systems."> However, this solution can lead to problems, such as
the lack of consensus as to which kinds of area-based socio-
economic measures, and at which geographical level, are mean-
ingful for monitoring socioeconomic inequalities in health.> As
a consequence, a variety of studies using area-based socio-
economic measures have been undertaken in the USA, employ-
ing different levels of geographic aggregation, and a wide variety
of health outcomes.*”

In Southern Europe, area-based socioeconomic measures
have been used in the study of inequalities in health by
means of ecological designs® and there is less experience in
their use in conjunction with individual-based health data.’
As the shortage or absence of individual-based socioeconomic
measures is a common problem in several countries there is a
need to develop feasible ways to monitor health inequalities. In
the present study, a variety of socioeconomic indicators were
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elaborated, at census tract level, based on data obtained from the
Spanish national census. The health data were obtained from a
health survey conducted in the city of Barcelona, since this
source also provides individual level socioeconomic indicators.
The aim of this study was to investigate the association between
health outcomes and several small-area-based socioeconomic
measures and also with individual socioeconomic measures as
a check on external validity. Thus, we can determine whether
these census area-based socioeconomic measures can be applied
as a valid substitute for individual-based information in cases
where the latter cannot be obtained.

Methods

Design, study population and sources of
information

The data analysed in this study were collected in 1992 by the
Barcelona Health Interview Survey (ESB92), a periodic cross-
sectional population survey carried out in the city of Barcelona,
in the north-east of Spain. A representative stratified sample of
the non-institutionalised population resident in Barcelona
according to the population census of 1991 was obtained.
The census tracts of the city were grouped into five strata,
based on sociodemographic variables obtained from the 1986
census (variables based on age and sex distribution, educational
level, occupational level, employment status and migration).
The sample size in each stratum depended on the variability
of sociodemographic variables in it. The sampling unit in each
stratum was the individual and in each stratum a random sam-
ple of people was obtained. Total sample size was established as
5004 individuals, with an alpha error of 5% and a maximum
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Table 1 Distribution of the population interviewed over 14 years by the area-(census tract) based socioeconomic measures

(1991 census)

Area based socioeconomic measures (%) Least Greatest Range 25% 50% 75% Mean SD
Male unemployment 0.0 39.0 39.0 9.0 11.2 14.2 12.1 4.6
Fema|e unemployment ....................... 00 ........ 5 75 ......... 575 ........ 144 ...... 1 83 ...... 233 ...... 193 ........ 58

A” unemployment ............................ 00 e 433 ......... 433 ........ 118 ...... 1 42 ceees 172 ...... 149 ........ 47

|v|a|e |nadequate educat|on ................... 13 ........ 5 07 ......... 494 ......... 83 ...... 1 27 ceeen 187 ...... 141 ........ 76

Fema|e madequate educatmn ................. 31 ........ 6 42 ......... 61 1 ........ 143 e 202 ..... 284 ...... 217 ........ 99

A” madequate educat|on ..................... 23 ........ 5 79 ......... 555 ........ 1 1 5 ...... 1 58 ..... 233 ...... 181 ........ 87

Ma|e .Ié).v;l.s.ééi.él.;l.a.s.s .......................... 00 e 817 ......... 817 ........ 189 e 32 .1 ...... 456 ...... 334 ....... 1 76

Fema|e |owsoc|a| dass ........................ 00 ........ 5 35 ......... 635 ........ 106 ...... 1 54 ..... 227 ...... 179 ....... 102

A” |ow .S.O.c.i.a.l.c.l.a.s.s ............................ 00 e 759 ......... 759 ........ 138 e 21 .1 ...... 315 ...... 238 ....... 131

Source: Barcelona Health Interview Survey 1992
SD, standard deviation

global error of 1.6% (this global error is half the width of the
desired sample confidence interval). The information was col-
lected through face-to-face interviews carried out at home,
between February 1992 and January 1993. The non-response
rate was 9%.'° The present study refers to the 4171 respondents
aged over 14.

Census tract level indicators were obtained from the 1991
Spanish national census.!

Variables

The health outcomes were: (i) perceived health status, possible
responses being: very good, good, fair, poor or very poor; a
dichotomous outcome variable was created (1 = fair, poor or
very poor; 0 = very good, good); (ii) presence of at least one
chronic condition from a list of 21 common illnesses (1 = at
least one chronic condition; 0 = none); and (iii) smoking:
people who smoked one or more cigarettes daily at the time
of the survey were considered current smokers, those who had
smoked one or more cigarettes a day in the past (6 months ago
or before) but did not smoke at the time of the survey
were considered ex-smokers, and those who declared themselves
non-smokers, or who smoked less than one a day were labelled
non-smokers. A dichotomous outcome variable was created
(1 = smokers, 0 = ex-smokers and non-smokers).

From the Health Interview Survey the socioeconomic
variables were educational attainment (the highest examination
passed) and social class. Educational level was categorised as
follows: (i) illiterate or no education; (ii) primary education
(<9 years of schooling); (iii) secondary education (9-12 years)
and (iv) higher education, being the equivalent of a university
degree or an average of 13 years or more of schooling. Social
class data were obtained from the Spanish adaptation of the
British Registrar General classification.'? Class I includes mana-
gerial and senior technical staff and free professionals; class II
includes intermediate occupations and managers in commerce;
class III consists of skilled non-manual workers; class IV con-
tains skilled (IVa) and partly skilled (IVb) manual workers; and
class V includes unskilled manual workers. People with no paid
job (e.g. homemakers, students) and those unemployed were
assigned the social class of the head of the household, with the
exception of those who had previously worked, who were clas-
sified according to their last occupation. For analysis purposes in
logistic models social classes are grouped into classes I-II, class
I, and classes IV-V.

According to the 1991 census,'' the population of Barcelona
was 1643542 inhabitants, the city being divided into 1812
census tracts. The smallest census tract had a population of

235 inhabitants, the largest 7396, and the median was 815.
Based on the information available in the 1991 Spanish census,
deprivation indicators were selected following theoretical cri-
teria®'? and previous experience in Spain:'*'> (i) unemploy-
ment was defined as the percentage of unemployed in the
population aged 15-64 years; (ii) inadequate education as the
percentage of people who were illiterate or with no education in
the population aged over 10; (iii) low social class as the number
of persons with unskilled occupations divided by all people who
had ever worked. These indicators were elaborated both separ-
ately and jointly for men and women.

Data analysis

In the data analysis each person was assigned a weight to adjust
for the sample stratification.'® Values of the socioeconomic
indicators in the census tracts of residence of those individuals
interviewed by the ESB92 survey were considered. These indic-
ators were categorised into quartiles (first quartile being least
deprived). Table 1 shows a summary of these indicators: per-
centages of unemployment and of inadequate education are
higher among women than among men, whereas for low social
class the highest values are observed among men.

Associations between health variables and socioeconomic
indicators (individual and area-based) were assessed. Logistic
regression models were fitted, the dependent variables being the
dichotomous health variables, and the independent variables
were each of the socioeconomic measures taken separately,
and age (which was considered as a confounder). Socio-
economic level was treated as a categorical variable, and the
reference category was always the least unfavourable situation
(social classes I-II, higher education and quartile 1 in the area-
based measures), which was compared with the groups most
deprived (social classes IV-V, illiterate or no education and
quartile 4 in the area-based measures). Models were fitted sep-
arately for the two sexes. All statistical analyses were carried out
using SPSS version 8.0.

Results

Table 2 presents certain sociodemographic and health-related
characteristics of the population under study. It may be seen that
18.0% of the population is aged from 15 to 24 years, 20.1% are
65 or older, the proportion of elderly being higher among
women. Secondary education is the most common educational
level, achieved by 31.9% of the population (35.9% of men,
28.5% of women) and the most frequent social class is IVa
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Table 2 Distribution of the demographic variables and health outcomes (number of cases and percentages), men and women
aged over 14 years

Men Women Total

n % n % n %
Total 1943 100 2228 100 4171 100
Age (years) ...................................................................................................................
15_24 ...................... 372192 ............... 373 ............... 170 ............... 751 ............... 130
. 25_44 ...................... 555 .............. 338 ............... 670 ............... 301 .............. 1325 ............... 31 3
45_64 ...................... 555 .............. 236 ............... 701 ............... 315 .............. 1256 ............... 301
265 ........................ 359135 ............... 479 ............... 215 ............... 339 ............... 201
50c|a| dass ...................................................................................................................
..I ............................ 257132 ............... 167 ................ 75 ............... 424 ............... 102

..I.I ........................... 274141 ............... 318 ............... 143 ............... 592 ............... 142

. .I.Ii .......................... 457 .............. 23 5 ............... 505 ............... 227 ............... 953 ............... 231

|Va ......................... 522 .............. 259 ............... 649 ............... 291 .............. 1171 ............... 281

|Vb ......................... 205106 ............... 199 ................ 39 ............... 404 ................ 97

V ............................ 5433 ............... 139 ................ 85 ............... 253 ................ 51

M|Ss|ngdata ................ 16484 ............... 200 ................ 90 ............... 363 ................ 87
Educat.on ....................................................................................................................
. ngher ..................... 418 .............. 21 5 ............... 317 ............... 142 ............... 735 ............... 175

. Secondary .................. 697 .............. 359 ............... 635 ............... 285 .............. 1332 ............... 31 9

. anary ..................... 438 .............. 25 1 ............... 592 ............... 255 .............. 1080 ............... 259

No educatmn ............... 251135 ............... 500 ............... 224 ............... 751 ............... 183

|||.terate ..................... 7338 ............... 133 ................ 82 ............... 256 ................ 61
M|55mgdata5031 ................ 00 ................. 5 ................ 01
percewedhea |th5tatu5 .......................................................................................................
VeryQOOd .................. 362136 ............... 358 ............... 161 ............... 720 ............... 173

. GOOd ...................... 1220 .............. 52 g .............. 1259 ............... 559 .............. 2 489 ............... 597

Fa|r ........................ 295152 ............... 505 ............... 227 ............... 301 ............... 192

Poor ........................ 4523 ................ 77 ................ 34 ............... 121 ................ 29

Verypoor1407 ................ 15 ................ 07 ................ 30 ................ 07

M|55|ngdat3503 ................. 4 ................ 02 ................ 10 ................ 02
Chron i.c . cond i.t.i On .S ............................................................................................................
. No ........................ 1311 ............... 67 5 ............... 980 ............... 440 .............. 2 291 ............... 549
. .\.(.e.s ......................... 528 .............. 32 . 3 .............. 1246 ............... 559 .............. 1874 ............... 449
M|Ss|ngdata302 ................. 3 ................ 01 ................. 6 ................ 01
SmOkmg ......................................................................................................................
.. NonsmOker ................ 554 .............. 342 .............. 1575 ............... 707 .............. 2 240 ............... 537
.. ExsmOker .................. 428 .............. 220 ............... 133 ................ 59 ............... 560 ............... 1 34
. SmOker ..................... 851 ............... 433 ............... 519 ............... 233 .............. 1370 ............... 323
M|ss|ngdata ............... ERRREREERIENE _1 ................ 00 ................. 1 ................ 00

Source: Barcelona Health Interview Survey 1992

(28.1%), followed by class III (23.1%). With regard to health,a  condition was reported by 44.9% of the population, the
good perceived health status is the most common, observed in  proportion being higher among women. Current smokers
62.8% of men and 56.9% of women. Women report fair or poor  accounted for 32.8% of the population (43.8% of men,
perceived health more than men. Suffering at least one chronic ~ 23.3% of women).



When we studied the association between health-related vari-
ables and socioeconomic indicators, it was observed (table 3)
that among men, the lower the educational level or social class,
the higher the probability of reporting a perceived health status
of fair, poor or very poor, of presenting some chronic condition,
and of being a smoker. With the area-based socioeconomic
indicators differences were also observed in this sense, all indic-
ators showing the same general pattern. Odds ratios (OR) for
perceived health status of fair, poor or very poor, of the least
privileged quartile versus the most privileged one ranged from
1.9 for male unemployment to 3.1 for all low social class. With
regard to chronic conditions, all the area-based socioeconomic
measures yielded similar results (ORs from 1.2 to 1.4), although
some lose statistical significance. Regular smoking shows differ-
ences according to the area-based socioeconomic measures ran-
ging from an OR of 1.8 with inadequate education to 1.4 with
female unemployment.

Among women, OR of having a fair, poor or very poor
perceived health increase as educational level and social class
decrease (table 3). Chronic conditions follow the same pattern
while for smoking this trend is reversed, with more smoking
among women of higher educational level and upper social
classes. When we take into account socioeconomic indicators
of small areas, smoking does not show differences by socio-
economic level in females, although poor self-perceived health
and chronic conditions show the same pattern as when
individual-based socioeconomic level is used. ORs of having
a poor perceived health, comparing the less privileged socioeco-
nomic level with the most privileged one, using area measures,
range between 1.7 (for male unemployment) and 2.5 (for
manual workers). With respect to chronic conditions the
area-based socioeconomic variables yield ORs ranging from 1.1
for male unemployment to 1.6 for inadequate education among
women; however, some of them are not statistically significant.

Discussion

The various socioeconomic indicators, based on census
tract data, have revealed social inequalities in health outcomes
using information collected by a health interview survey.
This shows, in a Southern European country, the utility of
census data as socioeconomic indicators in the absence of
social class or educational level, as reported by Krieger
et al.">*7 in the USA.

Observed social inequalities in health

In both men and women, similar effects were observed for each
health-related aspect using several small-area-based socio-
economic measures. For the presence of chronic conditions
and poor health the differences observed with area-based meas-
ures were in the same sense as those observed with individual-
based measures. In other studies that have analysed the influence
of socioeconomic variables on a variety of health-related vari-
ables, it has been observed that area-based socioeconomic meas-
ures slightly underestimate the associations observed with
individual-based variables.! However, from the statistical
point of view, some authors have found a general, although
not universal, tendency for aggregate proxies to exaggerate
the effects of micro-level variables, but the difference between
coefficients based on micro and aggregate socioeconomic prox-
ies depends on both the sample and the variables used.'”

Studies done in European and American cities found a higher
frequency of fair and poor self-perceived health and chronic
conditions in the poor inner city neighbourhoods.'®° In
some of these studies differences were due to the lower socio-
economic level of people living in these areas,'® but in other
studies it has been suggested that characteristics of the area itself
play a role in explaining these results.'”*
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With regard to smoking, in men it was observed that a lower
socioeconomic level is associated with a higher proportion of
smokers, such inequalities having also been observed with area-
based socioeconomic indicators; on the other hand, in women it
was observed that the probability of being a smoker was smaller
in the less privileged social classes, or those with lower educa-
tional level, and no inequalities were observed when area-based
socioeconomic indicators were employed. According to one
model for the diffusion of smoking within societies,”! in the
data used for the present study (year 1992) Barcelona would be
situated at the beginning of the third phase of the smoking
epidemic in which prevalence in men decreases mainly in the
upper classes, while reaching a peak among women. Studies
carried out in Barcelona using more recent data®® report a higher
consumption of tobacco among women in the lower social
classes, suggesting that the end of the third phase has been
reached.

Several studies, conducted in different countries, have
reported the influence of residential neighbourhood in tobacco
consumption, and it has been observed that the probability of
being a smoker is clearly higher in poorer areas, even after taking
the individual’s socioeconomic group into account. The results
of the present study, reflecting a different association for men
and women between tobacco consumption and neighbourhood
deprivation could in fact be pointing to the same important
positive association between these variables, in both men and
women, but while in men deprivation enhances the effect of the
individual’s socioeconomic situation when looking at tobacco
consumption, in women the result is to hide the inverse asso-
ciation observed at individual level.

When we use different approaches to obtain the socio-
economic level of the person (individual or area based), indi-
viduals are differentially classified. For this reason, when we
compare extreme groups using different classifications, the res-
ults change. The most important finding of this article is that we
found socioeconomic inequalities in health regardless of the
socioeconomic indicator used (individual or area based).

In the absence of an individual socioeconomic measure, the
aggregate measure picks up individual as well as contextual
effects. In this study, we have observed that in the health vari-
ables (self-perceived health and chronic conditions), for which
the contextual effect observed in previous studies seems to be
less important, the effect size tends to be similar or lower with
area-based indicators. In contrast, smoking, which has a clear
relationship with the context, has higher effect size. In order to
check these hypotheses it would be necessary to carry out a study
differentiating the effects of individual-based and area-based
socioeconomic indicators. In any case, it is important to see
that area-based socioeconomic measures can be applied to
monitor health inequalities when individual-based information
is not available.

No important differences were observed when the socio-
economic indicators were considered jointly for the two
sexes, compared to considering them separately. Some earlier
studies have used deprivation indicators for a particular sex, for
example male unemployment,””*® because they supposedly rep-
resent an advantage over using the total value, or unemployment
in women.

18,2326

Methodological considerations

Area-based socioeconomic measures are easy to obtain through
the address of a person, in contrast to the socioeconomic indi-
vidual measures which usually have to be assessed through a
survey. The Census is the only source of reliable and comparable
socioeconomic data with a complete coverage of Spain’s popu-
lation at the small-area level, and the same happens in other
countries. However, census data have certain limitations, for
example they cannot completely characterise the socioeconomic
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context due to an underestimation of the population mainly due
to homeless persons with no fixed residence, foreign immigrants
not included in the census and certain other marginal groups.
Furthermore, conditioned in part by the universal character of
the census, the data are limited to broad demographic charac-
teristics and to the socioeconomic information considered most
relevant, and although in the present study the usefulness of
census-based socioeconomic data has been noted for the study
of social inequalities in health, it must be taken into account that
the indicators are partial approximations to the underlying
socioeconomic reality and ought to be reviewed and updated
periodically.>® Another limitation in using census data is that it
is updated only once every 10 years. In the present study, 1991
census data has been related to 1992 health interview data.
Although only a short time period had elapsed between collec-
tion of the two sets of data, we cannot discount the possibility
that a certain degree of misclassification could have occurred if
the socioeconomic characteristics of particular neighbourhoods
had varied. In general it is considered that the five years nearest
to the census is the period recommended for the utilisation of
these data for studies of this nature.'

In regard to the complex sampling design of the ESB92, it
should be pointed out that although the sample design was taken
into account through appropriate weighting, it was not taken
into account in the calculation of variances, and as a con-
sequence standard errors could be slightly underestimated. In
any case, according to Guillén and colleagues, the differences
in confidence intervals for the ORs, when sample design is not
taken into account, are generally very small.'®

The fact that we used aggregated data raises the question of
the ‘ecological fallacy’. This bias is usually reported when both
dependent and independent variables are based on aggregated
data, although there are some authors'” who consider that this
type of bias can also arise in studies similar to that presented
here, because due to the absence of socioeconomic individual
data, area indicators combine both individual and contextual
effects, and this is independent of the size of the area studied.
Krieger et al.,*” however, consider that this bias is not relevant
in this study design, since the unit of observation was the indi-
vidual for both the dependent variables (health outcomes) and
the independent variables (living in an area with certain
sociodemographic characteristics). Thus, the validity of using
area-based socioeconomic measures depends on the extent to
which areas constitute meaningful geographical units, as is more
likely in the smaller areas. In the present study we used the
census tract, which, apart from being the greatest level of
disaggregation permitted by the Spanish census, has a size sim-
ilar to what in other countries has been considered suitable for
studies of this type (i.e. 500—1000 inhabitants).?**° However,
the aim of this study was to find a substitute for the respondent’s
individual sociodemographic characteristics rather than to
examine contextual effects.

Implication of findings

Area-based socioeconomic measures derived from census data
can be applied to all members of a population, and may capture
socioeconomic aspects not included in individual-based meas-
ures. In Spain, and perhaps in other European countries, these
measures can overcome the absence of socioeconomic data at
the individual level. Furthermore, their use in combination with
individual-based measures permits carrying out multilevel ana-
lyses and to study both influences (individual and area level) on
health outcomes. In order to fully develop the possibilities of
small-area-based socioeconomic measures, we must explore in
more depth the various types of socioeconomic data, based on
various geographical units, and investigate their application to a
variety of health-related aspects, similar to what is already being
done in other countries.*”” This would lead to progresses in the

study of social inequalities in health, which in turn would con-
tribute to improve the health planning needed to reduce these
inequalities.
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Key points

e Utilisation of area-based socioeconomic measures in
individual-based studies has been proposed as one
solution for the shortage of socioeconomic data.

e In Southern Europe, area-based socioeconomic
measures have been used in ecologic studies and
there is less experience in their use in conjunction
with individual-based health data.

e In this study, with several census area-based socio-
economic measures similar effects on inequalities in
health have been observed.

e And in general, these inequalities were in the same sense
as those obtained with individual-based measures.

e In Spain small-area based socioeconomic measures
from the census can overcome the absence of socioeco-
nomic data at the individual level.
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