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Socioeconomic factors and mortality in Barcelona

Barcelona

Plan of Barcelona, with the boundaries of the 38
neighbourhoods. The shaded area shows neighbourhoods
where both soctoeconomic and mortality indicators indicate
most disadvantage.

Methods

Barcelona is a city of 1701812 inhabitants
located on the north east coast of Spain. The
city is divided into 10 municipal, administrative
districts, each made up of various historical
neighbourhoods. The figure is a map of Bar-
celona showing its division into 38 neigh-
bourhoods. The areas examined in this study
are these neighbourhoods, which have popu-
lations ranging from 1715-113 900.

A summary of socioeconomic and mortality
indicators is given in table 1. The data for
socioeconomic indicators are taken from the
municipal census of 1986,'° the motor vehicle
census of 1987, the rating survey carried out in
1988, and telephone company data for 1989."°

MORTALITY DATA
Mortality data for 1983-9 were obtained from
death certificates. Deaths during this period

Table 1 Socioeconomic and mortality indicators used in this study

Source Year Sex Unit of measure

Socioeconomic indicators:
Unemployment in the active
population aged 15-64y
Illiteracy in the population
aged 15-64y
Monthly telephone usage
weighted by the no of
families in neighbourhood
Average power of cars
weighted by the no of
families in neighbourhood
Average age of cars weighted
by the no of families in
neighbourhood
Average rateable value of
buildings and services
(including residential and
commercial) weighted by
the no of families in
neighbourhood
Average rateable value of
land weighted by the no of
families in neighbourhood

Mortality indicators:
Comparative mortality
figure
Ratio of potential years of
life lost
Life expectancy at birth

Municipal census 1986 M,ET %
Municipal census 1986 M,ET %
Telefénica 1989 - Pesetas/mth
Espafia SA
Vehicle census 1987 - Fiscal horse power
(cc)
Vehicle census 1987 - Years

Rating survey 1988 - Millions of pesetas

Rating survey 1988

Millions of pesetas

Death certificates 1983-89 M,F, T -

Death certificates 1983-89 M,F, T -

Death certificates 1983-89 M, F, T Years

M =males; F =females; T =total.
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totalled 112817, and the number for each
neighbourhood ranged from 152 to 8832.

SOCIOECONOMIC INDICATORS

The socioeconomic indicators used for each of

the neighbourhoods were as follows:

e Percentage of unemployment and illiteracy
in the population aged 15 to 64 years;

e Mean of monthly telephone expenditure;

® Mean age of cars;

® Mean engine power of cars;

e Mean of rateable values of buildings and
land.

All of these, except unemployment and il-

literacy, were adjusted by the number of famil-

ies living in the neighbourhood. The indicators

used are described further in table 1.

HEALTH INDICATORS

A comparative mortality figure (CMF) (an
index which compares mortality, standardised
by the direct method, for each of the 38 neigh-
bourhoods with the rate for the city as a whole)
was calculated for each neighbourhood, using
the total population of Barcelona in 1986 as a
reference'’ (the value of the CMF for the whole
of the city was 100).

Potential years of life lost (PYLL) were also
calculated for the age interval between 1 and
70 years as proposed by Romeder and
McWhinnie.'®* To compare neighbourhoods,
the ratio of potential years of life lost (RPYLL)
was calculated as an indicator of premature
mortality. This ratio compares the PYLL for
each neighbourhood with the PYLL that might
be expected on the basis of mortality for the
Barcelona population as a whole (indirect
standardisation method), using as standard
rates the specific rates by age and sex for the
whole of Barcelona population in 1986'" (the
value of the RPYLL for the whole of the city
was 100).

Finally, life expectancy at birth was cal-
culated using the life table method.?

STATISTICS

To choose measures of statistical correlation,
distributions of social and health indicators
were tested for normality with the Kolmogorov-
Smirnoff test. None of the indicators used
showed normal distributions, even after log-
arithmic transformation. Consequently, the
non-parametric Spearman’s rank correlation
coefficient” was chosen.

In addition, although the indicators were not
normally distributed, multiple linear regression
models were used to ascertain whether social
variables were acting independently of each
other. Weighted multiple regression was mod-
elled using the stepwise approach. The neigh-
bourhood population size was used as the
weight. The CMF was used as the dependent
variable and all the socioeconomic indicators
as independent variables. As an approximation
to adjustment by age, the percentage of each
neighbourhood population aged 65 and over
was entered into the model.
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Table 2 Description of socioeconomic and mortality indicators in the neighbourhoods of Barcelona

Most favourable value Least favourable value Difference Ratio Median
F T M F T M F T M F T M F T

Socioeconomic indicators:

Unemployment 9-1 174 125 33-8 449 364 247 275 239 37 26 29 181 263 206

Illiteracy 0-3 0-5 0-4 9-7 119 10-8 9-4 11-4 10-4 323 238 270 1-4 2-5 2:0

Telephone usage 6833 987 —5846 0-14 24395

Power of car 22-1 63 —15-7 0-29 10-4

Age of car 81 120 3-9 1-49 10-0

Rateable value 42 06 —36 0-14 1-3

buildings

Rateable value land 56 03 —-53 0-06 1-0
Mortality indicators:

CMF 84-47 85-22 8741 15299 157-15 152-43 68-52 71-93 65-02 1-81 1-84 1-74 96-3 980 973

RPYLL 72-75 7591 7494 251-35 243-22 237-31 178-60 167-31 162-37 345 320 3-17 925 957 927

Life expectancy 75-32 81-51 78-64 64-77 75-04 69-94 —10-55—-6-47 —8-70 0-86 092 0-89 73-6 801 772

Difference =least favourable value —most favourable value; ratio=least favourable value/most favourable value; CMF = comparative mortality figure; RPYLL =
ratio of potential years of life lost; M =males; F =females; T = total.

Results

The CMF ranged from 87-41-152-43 in the
38 neighbourhoods and the RPYLL from
74-94-237-31 in both sexes. Both the absolute
difference and the ratio between the value for
the neighbourhood with the lowest mortality
and that with the highest mortality were wider
when premature mortality was examined (the
absolute differences were 65-02 for CMF and
162-37 for RPYLL, and the ratios were 1-74
for CMF and 3-17 for RPYLL). This result
was also obtained when males and females were
examined separately (table 2).

Life expectancy at birth ranged from 64-77—
75-32 years in men and 75-04-81-51 in women
(representing a difference between affluent and
deprived neighbourhoods of 10-55 years for
men and 6-47 years for women). Both the
absolute difference and the ratio of most to
least affluent neighbourhoods were greater in
men (table 2).

Table 2 also shows the variations in socio-
economic indicators among neighbourhoods.
Both unemployment and illiteracy were more

frequent in women: there were important
differences between the most and least affluent
neighbourhoods. There were also large relative
differences in average telephone use and av-
erage rateable value.

The neighbourhoods in which mortality and
socioeconomic indicators showed the most
deprivation were in the centre of Barcelona
(the historic centre of the city) as well as in the
newer neighbourhoods on the edge of the city
(the neighbourhoods marked in the figure).

The correlations between mortality in-
dicators and socioeconomic indicators are
shown in table 3. As can be observed, all
except one of these were high and statistically
significant: the higher the rate of un-
employment, the greater the amount of il-
literacy, and the older the cars, the greater the
CMF and the RPYLL, and the lower the life
expectancy (negative correlations). Conversely,
the higher the telephone use, the more powerful
the cars, and the greater the rateable value, the
lower the mortality (negative correlations) and
the greater the life expectancy. These cor-

Table 3 Spearman correlation coefficients between socioeconomic and mortality indicators for males, females, and both

sexes in the 38 neighbourhoods of Barcelona

Socioeconomic Mortaliry indicators

indicators

CMF RPYLL Life expectancy

M F T M F T M F T
Illiteracy 0-824**  0-750**  0-859** 0-591**  0-547**  0-655** —0-762** —0-721** —0-820**
Unemployment 0-754**  0-610**  0-768** 0-580**  0-404* 0-581**  —0-704** —0-572%* —(0-725**
Telephone usage —0-647** —0-598** —0-687** —0-482* —0-456* —0-531** 0-585**  0-603**  0-662**
Power of car —0-581** —0-471* —0-582** —0-410* —-0-369 —0-466* 0-523**  0-442* 0-549**
Age of car 0-606**  0-484* 0-592** 0-593**  0-437* 0-568**  —0-577** —0-513** —0-605**
Rateable value —0-655** —0-538** —0:641** —0-569** —0-456* —0-574** 0-612**  0-526**  0-645**
buildin,
Rateablgesvalue —0-650** —0-590** —0-690** —0-377* —0-383* —0-453* 0-554**  0-544**  0-629**
land

CMF = comparative mortality figure; RPYLL =ratio of potential years of life lost; M =males; F=females; T =total.

*p<0-01; ** p<0-001.

Table 4 Spearman correlation coefficients between socioeconomic indicators for men and women in the neighbourhoods

of Barcelona
Illiteracy Unemployment Telephone Power of car  Age of car Rateable Rateable
usage value value land
buildings

Illiteracy 1-0%* 0-959** —0-879** —0-673** 0-723*%* —0-748%* —0-890**

Unemployment 1-0** —0-941** —0-723%* 0-830** —0-811** —0-915**

Telephone usage 1-0%* 0-754** —0-852%* 0-848** 0-926**

Power of car 1-0** —0-728** 0-821** 0-770**

Age of car 1-0** —0-922%* —0-715**

Rateable value 1-0%* 0-758**

buildings

Rateable value 1-0%*

land

**p<0-001.
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relations were higher in men than in women.
For both sexes, all three mortality indicators
showed the highest correlations with illiteracy
(Spearman’s correlation coefficient =0-859 for
CMEF, 0-655 for RPYLL, and —0-820 for life
expectancy; p<0-001), followed in magnitude
by the correlation with unemployment (Spear-
man =0-768 for CMF, 0-581 for RPYLL, and
—0-725 for life expectancy; p<0-001).

Both the mortality and socioeconomic in-
dicators were highly intercorrelated: Pearson’s
correlation coefficient showed similar results.
Of the socioeconomic indicators, illiteracy and
unemployment showed the highest correlation
(Spearman =0-959, p<0-001; Pearson=0-941,
p<0-001) (table 4). CMF was positively cor-
related with RPYLL, but both indicators were
negatively correlated with life expectancy, with
coefficients higher than 0-9 (p<0-001).

Stepwise multiple linear regression was per-
formed with CMF as the dependent variable.
Illiteracy and the percentage of the neigh-
bourhood population aged >65 were retained
in the model (R*=0-77, F significance=
0-0000; illiteracy slope coefficient =4-94).

Discussion

Considerable differences in the CMF, RPYLL,
and life expectancy were found for both men
and women in the 38 districts of Barcelona.
For RPYLL, a measure of premature death,
both the differences between and ratios of the
values of the most and least affluent neigh-
bourhoods were wider. Several authors have
already described how differences in mortality
are greater when younger subpopulations are
taken into account.5%??

The differences in mortality indicators ob-
served between neighbourhoods show a geo-
graphical distribution of the population related
to social and economic factors. The cor-
relations between the CMF, RPYLL, and life
expectancy at birth and socioeconomic in-
dicators indicate that the greater the dis-
advantage in terms of social and economic
indicators, the worse the health indicators. The
relationship between unemployment and mor-
tality has been investigated extensively, both in
ecological studies and studies based on in-
dividual data, and unemployment has been
related to health inequalities, even in-
dependently of social class.’®2+28

Illiteracy is an index of the standard of educ-
ation while the amount of telephone usage and
the power and age of cars are indirect measures
of income. The rateable value represents the
value of the buildings (including residential and
commercial property) and the value of land,
which have not always been related with in-
come.” Other studies have used the fact of
having a car or not as an indicator of income.
Carstairs and Morris® and Townsend’ used this
to construct their poverty indices and found a
relationship between the fact of not having a
car and the existence of a high mortality rate.
Other authors have also used it as an indirect
indicator of socioeconomic level.** We had the
average car statistics (engine power and age)
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for all neighbourhoods, variables which are
correlated with the other indicators and which
may also provide a good indication of poverty
or affluence.

We used both positive (life expectancy) and
negative (premature death) measures, that have
not been used frequently in health inequalities
research. Life expectancy is especially im-
portant as an overall measure of population
health and development, and the measure of
premature death (RPYLL) is regarded as an
approach to quantifying avoidable mortality in
the population.

The most relevant finding is the strong cor-
relation between health indicators and illiteracy
— this was even stronger than the correlation
found between unemployment rates and mor-
tality. Although ecological data have been used
and potential bias (ecological fallacy) does
exist, illiteracy is a variable which, at the in-
dividual level, is usually determined early in
life and does not change thereafter. On the
other hand, unemployment and income are not
such stable concepts at the individual level,
since these can vary through an individual’s
lifetime. Moreover, the high correlations found
in illiteracy, unemployment, and income in-
dicators probably reflect different and partial
approaches to the definition of socioeconomic
level. Furthermore, using illiteracy or the level
of education to classify people into socio-
economic levels has the advantage of yielding
a value for each adult, whereas occupation is
useful only for employed people, and has the
added drawback of using the occupation based
social class of the husband for married women.
Given the stronger correlation found in our
study between illiteracy and mortality in-
dicators compared with the other socio-
economic indicators, and the fact that illiteracy
does not usually change over time, we conclude
that illiteracy is a good indicator to use in
ecological studies of health and social class.

The level of education and duration of
schooling are indicators that have been related
to health inequalities, and it is always found
that the shorter the period of schooling the
poorer the health.?*'*2 Kitagawa described how
lower mortality was associated with more years
of education in the United States.*® Rogot et al
found important differences in life expectancy
according to the level of education, as well as
to family income and occupation. In their study,
the lower the socioeconomic level, the lower
the life expectancy.?*

Several studies have been carried out in cities
in the UK, The Netherlands, and the USA
showing that there are important inequalities
between different districts. Townsend ez al des-
cribe the inequalities found in Bristol.>® They
related mortality and morbidity indicators
(deaths between 15 and 64 years, deaths over
65 years, stillborn and infant mortality, low
birth weight) to socioeconomic indicators
(households with fewer rooms than persons,
households with no car, economically active
persons seeking work, children receiving free
school meals, households experiencing dis-
connection of electricity).** A study carried out
in Rotterdam also found a relationship between
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the standardised mortality ratio and socio-
economic indicators (unemployment, persons
receiving benefit, 17-18 year olds still in edu-
cation, and income level) at a neighbourhood
level.’® Dayal et al described the variations in
nine causes of mortality in the city of Phil-
adelphia and related these to a socioeconomic
score. They found that the neighbourhoods
with a higher mortality (which were central
neighbourhoods with a predominantly black
population) were those with the lowest socio-
economic scores.’’

In Spain, there have been studies on health
inequalities associated with socioeconomic fac-
tors in towns that have related standardised
mortality rates and PYLL to composite socio-
economic indicators.”®* In the city of Bar-
celona, preliminary studies found differences
in mortality between the most deprived neigh-
bourhoods and the rest of the city.**** Our
research group found a correlation between a
composite health and deprivation index, similar
to that proposed by Townsend ez al, at neigh-
bourhood level in Barcelona and Valencia.*
No previous research has been undertaken in
either Barcelona or in Spain that relates life
expectancy and RPYLL to the socioeconomic
indicators used in the present study.

We have used both direct and indirect stand-
ardisation to calculate the CMF and RPYLL,
respectively. The indicators standardised by the
indirect method are not strictly comparable
between two neighbourhoods; however, direct
and indirect standardisation give different res-
ults only if the three assumptions proposed by
Silcock are violated (population structures of
the neighbourhoods must differ, the variation
of mortality with age must differ, and both
differences must be strongly correlated).** In
this study the three assumptions were not vi-
olated and, moreover, the CMF and SMR
for each neighbourhood showed very similar
results.*

Unemployment and illiteracy were greater in
women and large differences were seen between
the various neighbourhoods. These indicators
are not standardised by age, and although age
limits have been used when measuring them
(15 and 64 years), age may be a confounding
factor, since both unemployment and illiteracy
vary according to age group. However, the
percentage of the population aged >65 was
entered into the weighted multiple regression
model as an approach to age adjustment. It
must be pointed out that only illiteracy and the
percentage of the neighbourhood population
aged >65 were entered into the regression
model, and not the other variables; this was
probably because of the low tolerance and high
correlations that exist in the socioeconomic
indicators.

The socioeconomic indicators used in this
study are those available at neighbourhood
level. It would have been interesting to have
included other indicators such as occupation
or level of income but these data were not
available. Furthermore, it is very difficult in
Spain to study individual mortality data in
relation to social class since most death cer-
tificates do not mention the deceased’s oc-

Borrell, Arias

cupation,” and mortality and census data
cannot be linked.*’

The other indicators used in this study (the
age and power of cars, telephone use, and
rateable value) are indirect indicators of the
level of income and have not been used in
previous research. However, all are highly cor-
related with each other, which indicates that
they are all measuring the same phenomenon.
In order to study inequalities in women, it
would be interesting to have more specific data,
since the indicators used often reflect better
the socioeconomic level of men.*

The neighbourhoods studied are ad-
ministrative areas, and hence not homogenous
in themselves. Furthermore, they are small
areas, which means that the variability of some
mortality indicators may be considerable, even
after having aggregated seven years.*’ It would
have been interesting therefore to have studied
other indicators related with health inequalities
such as infant and perinatal mortality’® ** but
the low number of deaths in these age groups,
even aggregating seven years, would show such
wide variability that results could be unreliable.

In the future, it would be interesting to study
inequalities in more homogenous areas, as well
as to look more closely at the various causes of
death, and especially at the causes of avoidable
death, the study of which could be useful as a
criterion for the distribution of health care
services and for the development of in-
tersectoral-coordinated actions.

This study has detected significant cor-
relations of illiteracy, unemployment, and in-
come levels with life expectancy, premature
death rates (RPYLL), and CMF in the city of
Barcelona. Although it is important to develop
further research on health inequalities, this
evidence is already sufficient to enable the for-
mulation of strategies directed at reducing in-
equalities.
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