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introduction

Summary Objectives. To analyse the spatial distribution of social structure and
mortality in Seville, and to examine the association between various soctal indicators
and mortality.

Methods. Small areas of the city were typified on the basis of four social indicators,
which were used to derive a social index. Overall mortality and cause of death were
studied in two age groups (1 + years and 1-64 years). Pearson’s correlation coefficient
was used to examine the relationship between the sccial indicators and mortality.

Results. Significant social and mortality differences, particularly in premature
mortality of males, were found between the areas studied. However, when the basic
health zones are grouped together by social level, these differences in mortality are
not so clear. The social indicators that correlate most closely with mortality
are unemployment and illiteracy. When the social index is used, the correlations are
weaker. Premature death from trauma in males presents the highest coefficient of
correlation with unemployment and illiteracy.

Conclusions. The social index used in the present study places less emphasis on
material differences than those used by Townsend et al. and Carstairs and Morris. Also,
it was not possible to study mortality by individual neighbourhoods in this study. Both
factors could have influenced the finding that the correlations between both types of
indicator are weaker with the social index than with unemployment and illiteracy.
©® 2004 The Royal Institute of Public Health. Published by Elsevier Ltd. All rights
reserved.

there is much debate about the future of current
healthcare systems and about the ways that these
future perspectives will enable social demands to

The analysis of social inequalities in respect of
health is a priority, particularly at a time when
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be met. it is essentially a question of debating how
and how far individual and collective responsibi-
lities should be delimited in the face of the
existence of healthcare inequalities.' ® Najera,’
when debating the age-old thorny question of
whether individual health is or is not a social
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product, recalled the reference that Antonovsky®
made to the victims of the famous sinking of
the Titanic in contending that ‘the time at which
one dies is related to one’s class’. However, the
study of social inequalities in health should not be
left as merely an analysis of the deficiencies in the
application of the measures of the health system in
different social groups;® 1? that is, we must not only
consider inequalities in services but should also use
the analysis of inequalities as a conceptual and
methodological tool to reveal the origin and social
meaning of health, and to obtain evidence for the
need to re-orientate the concepts and approaches
on which health policies are based. In short, it is
hecessary to redefine the concepts of health and
disease, and to discuss how the *social’ dimension is
being used in health.?>- '8

The study presented here is set in the framework
of a wider project which we have been undertaking
in Seville, Spain.*® The purpose of this research is to
demonstrate the relationships between the health
profile of human groups and what our research
group has been calling ‘the socio-ecological niche
or nest’, understanding this as the ‘melting pot in
which social factors are mixed and interact, where
‘ingredients’ such as work (if any), the level of
education (if any), the living conditions (however
squalid or luxurious), the human relationships (in all
their diverse forms), ..are all ‘cooked’ together
with the physical environment and with biological
and chemical components, etc.’ creating the
conditions or processes for possible losses of
health.®

In this context, it is clear that we must review
whether the fraditional parameters (person, place
and time) of epidemiology continue to be useful in
the analysis of social inequalities in respect of
health. Without doubt, the most fundamental
change should be that the person (the individual)
ceases to be the most relevant parameter in the
study of a particular health situation, and gives way
to the community as the main unit of analysis. This
change is closely related to one of the fundamental
problems posed by the science of epidemiology,
which is to define the concept of community or
population. The current situation is characterized
by the absence of a sufficiently clear idea of what
concepts of community we are using in epidemio-
logical research.

it is precisely when it comes to defining how we
are going to configure these units of populational
analysis that we must recognize that, conceptually,
a community or poputation group does not necess-
arily have to be defined by a spatial principle that
conditions it in its entirety. On the other hand, it
can be very useful to concentrate first on the spatial

component of a community to delimit the unit of
analysis. in this respect, it must be borne in mind
that, on the one hand, the population is not
distributed at random in the various geographical
spaces, and on the other hand, the empirical
construction of community units of analysis is
conditioned by the fact that a major part of the
information used in epidemiclogy (such as censuses
and records) is territorially based. In short, it is a
question of using what have come to be termed
‘geographical-populational units’, which could be
useful as the hasis for investigation into socio-
ecological niches. Taking into account the elements
that would comprise the socio-ecological niche, the
urban neighbourhood or guarter coutd be used in
the configuration of these units. The urban neigh-
bourhood is a low level of aggregation of individ-
uals, in which it is realistic to consider that they are
mutually linked by a series of bonds of co-
existence, living together in close proximity within
a relatively small common physical and social
space. Under this definition, aggregation is much
more meaningful than the mere summation of
individuals. Our interest centres on taking these
smallest units—the neighbourhoods of a city—and
creating larger socially homogeneous zones that
can serve in the study of differences in health’
patterns. The intention, then, is to apply, with a
greater degree of coherence, the proposed eco-
logical analysis of the cross-relationships between
the social and mortality indicators.

To summarize, aur general objective is to
develop methodologies for the study of the health
situation of an urban community. Our specific
objectives are: (1) to conduct an analysis of the
spatial distribution of the social structure of Seville,
characterizing its historical neighbourhoods and
basic health zones (BHZs) from the data of the 1991
population census; (2) to study the mortality in
Seville during the 1990- 1993 period, evaluating its
spatial distribution; and (3) to analyse the ecologi-
cal association between the indicators of mortality
used and those of social deprivation.

Methods

For the configuration of socially homogeneous
zones of Seville, the census section was chosen as
the basic working unit, this being the smallest unit
of division for the administration of the munici-
pality, by numbers of inhabitants. From this, we
obtained larger administrative and natural units:
the BHZs {of which there are 32), the smallest unit
of the health administration for planning and
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management; and the neighbourhoods (quarters or
districts, known as ‘barrios’) (85 in number), which
are smaller territorial units than the BHZs, often
historical and cultural in character, where the
community social life takes place. The 1991
population census of Seville was the source of
population and socio-economic data.*

Various social indicators in respect of these units
(the neighbourhood and the BHZ) have been
reviewed; in particular, the following were
selected for analysis: (1) unemployment among
males aged 16 + years; (2) the rate of illiteracy,
standardized by age, in females (10-64 years of
age); (3) the percentage of females (25-64 years of
age) in work and of at least secondary-level
education, standardized by age; and (4) the
percentage of males and females (aged
25 - years) with university-level education, stan-
dardized by age, as an indicator of social status.

For the configuration of socially homogeneous
zones, we grouped our units of analysis in function
of the results obtained with the four indicators. In
addition to applying criteria decided a priori, use

was made of cluster analysis*'-*? for this grouping.
The grouping method was that of the average
linkage between groups method,”* and on this
basis, the 85 urban neighbourhoods and 32 BHZs of
Seville were characterized and grouped into five
separate clusters or social levels."

The mortality indicators used were the rates
standardized by age (direct method with Seville as
the standard population) for males and females, in
two different age groups (1 + years and 1- 64 years)
by BHZ. To increase the stability of the estimates,
the deaths recorded in the years 1990, 1991, 1992
and 1993 were aggregated, using the population
figure obtained from the 1991 population census as
denominator. Of the 17 broad groups of causes
listed in the Internationat Classification of Diseases
(9th revision),”* the five most prevalent were
selected {neoplasms-Ii, diseases of the circulatory
system-VIl, diseases of the respiratory system-VIll,
diseases of the digestive system-IX, and injury and
poisoning-XVIl). All the rates and their 95% confi-
dence intervals were calculated using the "EPIPOB’
vital statistics program.®

BHZ Rescaled distance cluster combined

0 5 10 15 20 25
Name Number ! ! ! % ! !
Triana 37
El Tarddn 5 7
Pio XI¥ 28
LaPaz 29 Cluster 3 — Social Level 3J
Auxiliadora 23 — =
Alcosa 24 " g
Arcos Naciones 26 A
Santa Teresa 18 — i
San Pablo 22 7 FToTTTTTTTTTTTI i
El Grece 25 ! '
Santa Genoveva A ! '
Bellavista 12 7 L__! !
Poligono Norte 31 |C1uster 4 — Social Level 4 |
Juan XXIIE 32 ol
Cerro def Aguila 19 = : ;
Pino Montano 21 — H :
Nervion 15 77 [Clusier 2 —Social Level 2 | ! :
Puerta Cordoba 27 I - H !
San Vicente 1 ! ' !
San Jacinto 4 I ' ' i
Centro 2 b e : !
Huerta del Rey 13 — H !
Los Remedios [§] ‘ ,
Ei Porvenir g — ; !
Ei Juncal 14 —d !
Sector Sur 9 — lClustar 1 — Social Level ! |
La Plata 20 H
San Jerénimo 30 :
Las Letanias 10 .
Torreblanca TR - [Crusier 5 — Social Levels |
Las Candelarias 6 —— 1+ |bee—————————————t - -
Poligono Sur 11

The cluster number is based on social characteristics {Table 1).

Figure 1

Dendrogram of cluster analysis of basic health zones (BHZ) in Seville. 1991 population census.
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To analyse the possible social inequalities in
respect of mortality in Seville, we also calculated,
in the group aged 1-64 years, the average mortality
rates, standardized by age, in the BHZs grouped
into five categories by socio-economic level. From
the sum of the Z scores of the four socio-economic
indicators used, we created a social index such that
a positive value of this index indicates a BHZ with a
better overall ‘social condition’ than the average
for the city. To study the relationship between the
mortality and socio-economic indicators and this
new social index, the Pearson correlation coeffi-
cients have been calculated.”

Results

The distribution of the indicator of unemployment
in the neighbourhoods of Seville is positively
asymmetric in character, such that most of the
neighbourhocods present values below those for
Seville as a whole in 1991 {19.49%). This asymretry
is much more exaggerated in the indicators of
illiteracy of women, and of university graduates
of both sexes. The distribution of the indicator of
females in work, with secondary-level education, is
also skewed to the right, with most neighbourhoods
having figures below that of Seville as a whole
(15.72%). Similarly, the distribution of the values of
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the four socio-economic indicators in the BHZs
follows a pattern similar to that of their neighbour-
hoods."?

Fig. 1 shows the grouping of BHZs obtained from
the cluster analysis. It can be observed that the first
four clusters are formed very quickly in the process
of analysis, whereas the fifth cluster, presenting
the worst social characteristics, is formed by those
BHZs that are most heterogeneous as a group.
Table 1 shows that Cluster 1 is characterized by
presenting the most favourable indicators, particu-
larty the highest figures of females in work (30.44%)
and of university graduates of both sexes (31.47%),
without any overlaps with other clusters appearing.
In contrast, Cluster 5 is characterized by having
clearly the worst socio-economic indicators,
especially the high unemployment in males
(30.78%), high illiteracy in females (5.92%), and
the low percentage of females in work (3.70%),
without their ranges overlapping with those of
Cluster 4 (Fig. 2).

Taking account of the characterization of the
neighbourhoods of Seville, the next step was to
evaluate the social groupings of BHZs on the basis of
the social levels of the individual neighbourhoods
comprising each BHZ. In this way, we were able o
confirm the correct classification and the degree of
internal social homogeneity within each grouping of
BHZs (Table 2). It was confirmed that most BHZs

Séﬁ_]‘flié%‘l_‘?‘?‘l census.

Minimum

10.76
15.99
12.73
16.15
24.98

0.29
0.61
0.65
1.9

4.51

27.4

21.4

10.49
4.92
2.3

25.83




Health inequalities in Seville, Spain: use of indicators of social déprivation 15

and mortality in small areas

Rates per 1,000
70

Males 1+ years

* r=-0.3663
60 -
50
x  F %
40 KKk, ok
30
* Mk~ A
20| * *
0
0 1 1 1
-10 -5 [4] a3 10

Sum of Z' scores

Males 1-64 rs
0 Rates per 1,000 64 yea

* r=-0.4051
25+
*

20 +* *
15 |

* % ik ek *

* KK
10} ggk&
* *k
5 =
0 1 3 1
-10 5 0 5 10

Sum of 'Z* scores
- Pearson’s correlation coefficient

o Rates per 1,000 Females 1+ years

* r=-0.3396
w0l
*

% S

30+ **‘C x
* *

*x &
20| 4 ¥ %
10}
o . . ‘

-10 5 4] 5 10

Sum of 'Z' scores

Females 1-64 years

0 Rates per 1,000
* r=-0.3850

-10 S o 5 10
Sum of 'Z' scores

Figure 2 Relationship between social index and age-adjusted mortality rates in basic health zones of Seville. Males
and females aged 1 year and over {1 + ) and 1-64 years. Period 1990-1993.

classified as Social Levels 1, 2 or 5 can be
considered to be reasonably homogeneous, in
contradistinction to those classified as Social
Level 3 (‘medium’) or 4 (‘low’) where there are
BHZs that do not coincide with the classification
given to their neighbourhoods, such as ‘El Tardon’
and 'Triana’ (Level 3) where all the constituent
neighbourhoods are of Level 2, and ‘Pino Montano’
{Level 4) where 100% of its population live in
neighbourhoods of Level 3.

The rates of general mortality {of those aged
1+ years) and premature mortality {of those
aged 1-64 years) found in the various BHZs
show substantial differences. The range of rates
is considerably greater in males, and this differ-
ence is even more notable in respect of
premature mortality (rates of 6.09-27.29) (see
Table 3).

in the average mortality rates for each of the five
groupings of BHZs by social level, higher standar-

dized rates of female mortality (1-64 years) were
cbserved in Social Levels 4 and 5, with values of
5.55 and 5.68, respectively. However, when their
confidence intervals are taken into account, the
only clear difference is seen between the lowest
and highest levels (Social Levels 5 and 1}. In the
corresponding male mortality rates, greater differ-
ences between groupings or levels can be appreci-
ated, with Social Level 5 (at 15.44) presenting &
substantially greater difference from the rest.
However, when the confidence intervals are
analysed, a slight overlapping with Social Level 2
is observed.

The closest correlation and stope of the
regression curves between the rates of mortality
and the social index is observed for males aged 1-64
years, although levels of statistical significance are
not reached.

Pearson’s correlation coefficients between the
rates of general mortality and the four indicators
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and the overall social index for the 32 BHZs can be
seen in Table 4. Considering the social indicators
that correlate most closely with mortality, consist-
ently the most notable in both age groups and in
both sexes are unemployment in males and iliiter-
acy in females; mortality in the 1-64-years group is
higher in all cases. In this measure of mortality, the
variables that are most closely related in males and
females are, firstly, unemployment, with an R of
0.62 and 0.60, respectively (P << 0.001), and sec-
ondly, illiteracy, with an R of 0.47 and 0.46,
respectively (P < 0.01),

Injury and poisoning, and diseases of the respir-
atory system are the two groups of causes of death
in males that most closely correlate (R = —0.50 and

. 4-low (%)

11.6

44

65.3
100
100
100
16.1
2.9

R = —0.43, respectively) with the social index.
Equally, unemployment and illiteracy are notable
for their higher ceefficients, especially with injury
and poisoning, and levels of statistical significance
are found in these cases. In women, neoplasms and
diseases of the circulatory system show the closest
correlations with these two indicators, although
these are not significant.

Discussion

Previously, population or ecological strategies that
were configured using population data, either
aggregated or separated by geographical areas,
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were mainly produced for divisions of regions or  increase the possibilities for the epidemiological
nations, and much less frequently for divisions of  analysis of a wide range of health data for which the
Cities.?6-30 As Carstairs and Morris stated in 1989,%'  corresponding social class data is not available.
the almost universal use of a postal code as the

basis for the classification of areas means that most ~ Social indicators

events can be situated geographically, thus poten-

tially solving many of the limitations attributed to Having tested a variety of indicators, we finally
social class. The classification of a population on selected four factors that gave a good measure
the basis of the area in which the people live can  of the two fundamental components of social




18

C. Garcia-Gil et al.

1
”
;;
A

i
i
i

i
ﬁ.

/7

Y
A
2y )!I ’ﬁt:‘ -5",
A

5

:staﬁﬁéﬁi"dﬁé‘d mortality rates by sex and

ad'grotips of cause of mortatity.

, - University graduates,
~males and females

R
T
i

organization: education and work. Two of these
four, illiteracy and unemployment, have been
used repeatedly to analyse the causal relation-
ships between the ‘social’ dimension and
health.?? 9 Such well-known and commonly
used indices of deprivation as those of Carstairs
and Morris®" and of Townsend et al.*' are also
found to be composed of four indicators, with
unemployment always being one of these. Most
previous studies do not use a specific indicator
for wornen; they either do not disaggregate by
sex, or take a male-based indicator. In our study,
illiteracy among females was used because it is a
variable with greater capacity of discrimination.
Unemployment in males was only analysed
because we wished to use it as an indicator of
adverse material conditions; the rate of unem-
ployment in females specifically may be a
variable indicating not only precarious economic
levels but also other factors such as the degree
of participation of females in economic life or a
more active social attitude by women. Therefore,
as an indicator of social development, we used
the percentage of females in work, who also have
at least a secondary-level education, as a
positive indicator in the sense of more advanced
social development. On the basis of these
indicators, it was possible to detect significant
social disparities in Seville. The indicators

‘females in work, with

'unemployment’ and
secondary education’ discriminated most clearly
between the different social zones.

Association between mortality and social
deprivation indicators

We also observed a differential pattern of
mortality in the BHZs, with mortality being higher
in Social Levels 4 and 5. The differences were
greater in males, parficularly in respect of
premature mortality, than in females. This find-
ing of greater social differentiation for premature
mortality, compared with overall mortality, has
also been reported in other studies.’®*'4? Tg a
certain extent, the results described here support
the existence of a relationship between the
social situation of the BHZ and the rate of
mortality of its inhabitants, particularly when
the extreme values are observed.?®*

Whether the 32 BHZs are taken individually or
grouped together to configure five areas in which to
analyse the hehaviour of the mortality rates, it is
difficult to observe an absolute pattern. However,
there is a notable relationship between the pre-
mature mortality of males and females, and both
the social index and the individual indicators of
male unemployment and female illiteracy. These
data are consistent with other studies.?%2%39
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The indicators of deprivation used by Townsend
et al.*! and Carstairs and Morris®® place much
emphasis on differences in material conditions,
using indicators such as households without a car,
families without their own home, or overcrowded
living conditions, together with unemployment. In
contrast, our indicators, that also measure
educational levels, not only have an influence on
material welfare but also relate to other socio-
economic variables that have not received as much
attention from other authors and that have been
observed to have a clear relationship with health.
All these considerations have contributed to the
result that, firstly, the correlations found in our
study are less close for the set of four indicators
taken together as an index than for the indicators
analysed individually; and that, secondly, the
correlations with the social index are less in our
study than in the studies cited previously. For
mortality by main groups of causes, the social
pattern is different in males and females; in males,
the social influence applies particutarly in injury and
poisoning, and diseases of respiratory system,
whereas in females, the social influence is appreci-
able in neoplasms and diseases of the circulatory
system.

Conclusion

Almost 20 years ago, Pringle** complained that in
the analysis of the geographical differences of
health levels, the available studies were predomi-
nantly on the international and inter-regional
scales; he attributed the lack of interurban studies
to the non-availability of routinely published data
at these levels. Qers and Reelick emphasized the
need for the development of a local system of
information to monitor the state of health of the
large municipalities. Townsend et al.?® stated:
‘There have been continuous statistical reviews of
the geographical inequalities in health but, due in
part to the restricted information available for
different areas, these reviews have tended more
towards up-dates of previous reviews, rather than
to in-depth analyses with carefully planned
research with the intention that a theory of why
there are inequalities in health between popu-
lations of different areas might emerge’. In this
context, in addition to the problems deriving from
the lack of certain types of information, which we
also found, the absence of a theory of society must
also be stressed. This lack of an explicit represen-
tation of the social reality is a serious limiting factor
in drawing conclusions regarding the influence of

social structure on health. Nevertheless, it cannot
be concluded that we shoutd just fold our arms-on
the question of health policies-because
sufficient scientific evidence now exists for action
to be taken.®
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