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Widening social inequalities in mortality: the case
of Barcelona, a southern European city

Carme Borrell, Antoni Plasencia, Isabel Pasarin, Vicente Ortuin

Abstract
Objective-To analyse trends in mortality
inequalities in Barcelona between 1983
and 1994 by comparing rates in those elec-
toral wards with a low socioeconomic level
and rates in the remaining wards.
Design-Mortality trends study.
Setting-The city of Barcelona (Spain).
Subjects-The study included all deaths
among residents of the two groups of city
wards. Details were obtained from death
certificates.
Main outcome measures-Age standard-
ised mortality rates, age standardised
rates ofyears ofpotential life lost, and age
specific mortality rates in relation to
cause of death, sex, and year were com-
puted as well as the comparative mortality
figure and the ratio of standardised rates
ofyears of potential life lost.
Results-Rates of premature mortality
increased from 5691.2 years of potential
life lost per 100 000 inhabitants aged 1 to 70
years in 1983 to 7606.2 in 1994 in the low
socioeconomic level wards, and from
3731.2 to 4236.9 in the other wards, show-
ing an increase in inequalities over the 12
years, mostly due to AIDS and drug over-
dose as causes of death. Conversely,
cerebrovascular disease showed a reduc-
tion in inequality over the same period.
Overall mortality in the 15-44 age group
widened the gap between both groups of
wards.
Conclusion-AIDS and drug overdose are
emerging as the causes of death that are
contributing to a substantial increase in
social inequality in terms of premature
mortality, an unreported observation in
European urban areas.
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There is currently no doubt that there are

social inequalities in health, even in countries
with high levels of social welfare."'5 Moreover,
these inequalities have increased over the years,
since health in general has improved much
more for the wealthier classes."'0

Health inequalities in cities share character-
istics distinctive of urban areas, with zones

ranging from wealthy to marginal, and often
also pockets of poverty....'3 Inequalities in mor-
tality have been shown in New York-where
the Harlem district showed rates similar to
those of Bangladesh.'4 Other authors have
related mortality to socioeconomic indicators,
as shown in the city of Bristol, where the wards

with the lowest socioeconomic levels were
those with highest mortality.'5
There have been few studies of health

inequalities in southern European
countries,'6 17 and even fewer studies looking at
urban areas. In the city of Barcelona (Spain),
several ecological studies of inequality in mor-
tality have indicated important inequalities in
the different geographical areas of the city:
inequalities which are related to socioeconomic
level.-8" However, the evolution of these
inequalities over time has never been studied.
The present study aimed to analyse trends in

mortality inequalities in Barcelona. Mortality
rates in electoral wards with low socioeconomic
level were compared with the remainder over a
period of 12 years from 1983-94.

Methods
AREAS STUDIED
This study was conducted in Barcelona, the
second largest city in Spain (1 650 000 inhab-
itants), located in the north east of the Iberian
Peninsular. It is undergoing a process of transi-
tion from an industrial to a service city and its
population is ageing.

This was a mortality trends study. All deaths
(whether occurring in Barcelona or not) of
residents of the city during the period 1983-94
were studied.
The city's 38 wards had been divided, in a

prior analysis, into two groups: one comprised
wards with a low socioeconomic level and the
other included the remainder. The method
employed was cluster analysis using socioeco-
nomic variables (unemployment and illiteracy)
obtained from local censuses corresponding to
the years 1981, 1986, and 1991. Wards were
divided in two groups only because of the small
numbers of deaths in each ward and also
because there is an important degree of homo-
geneity in the high socioeconomic level wards,
both in terms of socioeconomic indicators and
in terms of mortality.2' 23
There were 11 wards with a low socioeco-

nomic level (and a population of some 300 000
inhabitants) These were the older inner city
wards as well as a few new peripheral wards.
The other group comprised 27 wards with a
total population of 1 400 000 inhabitants.

SOURCES OF DATA
Mortality data for residents in the years
1983-94 were obtained from death certificates.
The home address for each resident who died
was obtained from the municipal census, which
is linked with the mortality register. A few
deaths only were assigned to an institutional
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address, and most of these were located outside
the deprived area.

Population denominators for each ward
came from the local censuses of 1986 and
1991. For the years between 1986 and 1991 an
estimate of the intercensal population was
obtained based on a geometric curve.24 In the
calculation of infant mortality rates, data on all
births between 1983 and 1994 were used as
denominators. For the calculation of age
standardised rates, the reference population
was that of Barcelona as a whole, according to
the 1986 municipal census.

INDICATORS AND STATISTICAL ANALYSES

The underlying cause of death was coded using
the International Classification of Diseases, 9th
revision (ICD-9).25 The causes of death studied
were: tuberculosis (10-18), AIDS (279.5), all
infectious diseases including AIDS (1-139,
279.5), malignant tumour of the lung (162),
malignant tumour of the breast (174), all
tumours (140-239), ischaemic heart disease
(410-414), cerebrovascular diseases (430-
438), all diseases of the circulatory system
(390-459), all diseases of the respiratory appa-
ratus (460-519), cirrhosis (571), all diseases of
the digestive system (520-579), drug overdose

and poisonings (E850-E858), and all external
causes (E800-E999).
We computed age standardised mortality

rates (direct method)2" by sex and year in each
group of wards, as well as the age standardised
rate of years of potential life lost (YPLL). The
standard population was the total Barcelona
population by sex. Deaths in subjects aged
between 1 and 70 years were included in the
calculation of YPLL. We limited the age stud-
ied to 70, as proposed by Romeder and

and slopes of regression lines in the two groups of wards in relation to cause of death

Wards of low socioeconomic level Rest of wards

Cause of death Sex 1983 MR (no) 1994 MR (no) B 1983 MR (no) 1994 MR (no) B

Tuberculosis M 7.3 (11) 4.3 (6) 0.07 2.4 (16) 1.7 (12) -0.09
F 0.0 (-) 0.6 (1) -0.01 0.9 (7) 1.9 (16) -0.00
T 3.6 (11) 2.4 (7) 0.03 1.6 (23) 1.8 (28) -0.04

AIDS M 0.0 (-) 73.6 (104) 6.80* 0.0 (-) 29.2 (196) 3.10*
F 0.0 (-) 22.7 (33) 1.98* 0.0 (-) 6.4 (48) 0.59*
T 0.0 (-) 48.0 (137) 4.38* 0.0 (-) 17.1 (244) 1.77*

Total infectious diseases (including AIDS) M 10.9 (16) 87.1 (124) 7.33* 5.7 (38) 36.3 (247) 3.21*
F 6.2 (9) 30.1 (45) 2.26* 3.5 (26) 12.5 (102) 0.78*
T 8.5 (25) 58.4 (169) 4.78* 4.5 (64) 23.7 (349) 1.92*

Lung cancer M 86.5 (125) 119.8 (181) 2.84* 70.4 (467) 83.4 (597) 1.00*
F 7.1 (11) 8.5 (14) -0.00 10.1 (75) 11.5 (93) -0.01
T 44.9 (136) 62.4 (195) 1.47* 38.7 (542) 46.0 (690) 0.52*

Breast cancer F 35.0 (55) 35.1 (55) 0.82 33.2 (245) 38.0 (300) 0.55*
Total cancers M 341.7 (482) 358.0 (535) 3.99* 267.4 (1779) 304.0 (2222) 3.01*

F 181.9 (280) 206.5 (330) 1.76* 181.7 (1347) 190.2 (1566) 0.51
T 257.1 (762) 279.8 (865) 3.06* 22.4 (3126) 245.1 (3788) 1.80*

Ischaemic heart disease M 118.5 (166) 126.5 (184) 0.95 103.6 (693) 106.2 (800) 0.17
F 96.6 (140) 80.0 (130) -0.82 80.7 (606) 73.7 (667) -0.18
T 107.1 (306) 101.9 (314) 0.06 91.5 (1299) 89.5 (1467) 0.03

Cerebrovascular disease M 134.0 (176) 80.3 (114) -4.30* 100.4 (679) 70.9 (554) -2.63*
F 150.0 (217) 122.6 (199) -3.97* 146.8 (1106) 98.0 (901) -4.81*
T 141.8 (393) 102.5 (313) -4.05* 124.8 (1785) 85.3 (1455) -3.76*

Total cardiac diseases M 434.9 (583) 314.4 (452) -8.97* 350.6 (2365) 275.8 (2126) -6.75*
F 504.9 (721) 361.9 (588) - 12.19* 419.3 (3161) 309.8 (2857) -9.89*
T 471.3 (1304) 340.1 (1040) -10.46* 386.7 (5526) 294.3 (4983) -8.33*

Total respiratory diseases M 101.6 (136) 121.3 (170) 1.15 68.5 (462) 78.8 (620) 1.25
F 65.9 (94) 49.0 (80) -0.67 55.7 (419) 49.2 (454) -0.18
T 82.5 (230) 81.7 (250) 0.15 61.8 (881) 63.4 (1074) 0.52

Cirrhosis M 60.2 (90) 52.0 (76) -0.98* 38.4 (254) 24.5 (171) -1.31*
F 32.3 (50) 28.5 (46) -0.63 17.9 (132) 19.5 (157) -0.23
T 45.7 (140) 40.2 (122) -0.77* 27.6 (386) 21.9 (328) -0.74

Total digestive diseases M 105.4 (152) 84.1 (122) -2.28* 65.3 (434) 45.1 (331) -1.79*
F 68.5 (104) 61.6 (100) -1.38* 40.7 (303) 42.1 (357) -0.55
T 86.3 (256) 73.0 (222) -1.78* 52.3 (737) 43.5 (688) -1.13*

Drug overdose M 0.0 (-) 21.7 (31) 2.47* 0.0 (-) 7.1 (47) 0.90*
F 0.0 (-) 5.0 (7) 0.55* 0.0 (-) 1.9 (15) 0.19*
T 0.0 (-) 13.3 (38) 1.50* 0.0 (-) 4.3 (62) 0.52*

Total external causes M 50.7 (72) 66.0 (93) 3.09* 36.7 (244) 46.1 (315) 1.38*
F 38.8 (58) 36.1 (55) -0.30 25.1 (187) 24.4 (204) 0.07
T 44.8 (130) 50.3 (148) 1.34 30.6 (431) 34.7 (519) 0.70

Total causes M 1145.0 (1577) 1141.9 (1651) 5.21 868.2 (5819) 876.6 (6546) 0.58
F 978.2 (1433) 890.1 (1430) -9.29 811.1 (6081) 746.2 (6598) -6.59
T 1056.4 (3010) 1012.1 (3081) -1.83 838.2 (11900) 809.8 (13144) -2.97

M: males, F: females, T: males and females, B: slope of regression line, MR: standardised mortality rate per 100 000 inhabitants, n: number of deaths.
* p < 0.05.

KEY POINTS
* The increase in social inequality in terms

of premature mortality seen in Barcelona
between 1983 and 1994 is primarily due
to two main causes of death - AIDS and
drug overdose.

* This has led to increased inequality in
specific mortality rates for the age group
15-44 years.

* The third cause of death which has
accounted for the increase in inequality is
lung cancer in men.

* In public health terms, this study empha-
sises the need to implement more equita-
ble health policies.

Table I Standardised mortality rates for the years 1983 and 1994
and sex. Barcelona, 1983-94
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Table 2 Comparative mortality figures and ratio of standardised rates ofpotential years of life lost between the wards of
low socioeconomic level and the rest of wards by cause of death and sex. Barcelona, 1983-94

Comparative mortality figure RYPLL

Cause of death Sex 1983 1994 1983 1994

Tuberculosis M 303.7* 255.0 666.0* 410.0*
F - 33.3 - -

T 217.7* 136.0 519.4* 398.1*
AIDS M - 251.7* - 267.4*

F - 356.3* - 368.0*
T - 280.4* - 297.0*

Total infectious diseases (including AIDS) M 191.4* 240.1 * 293.4* 277.6*
F 177.1* 241.1* 5.5 380.4*
T 187.9* 246.4* 199.3 307.5*

Lung cancer M 122.8* 143.7* 118.8 151.8*
F 70.4 74.4 136.9 55.9
T 116.0 135.8* 124.2 144.7*

Breast cancer F 105.6 92.4 119.1 112.7
Total cancers M 122.8* 117.8* 123.2* 139.7*

F 100.1 108.6 121.1 143.8*
T 115.6* 114.2* 123.3* 142.9*

Ischaemic heart disease M 114.3 119.1* 142.3* 93.7
F 119.7 108.5 104.0 155.0
T 117.0* 113.8* 139.6* 106.3

Cerebrovascular disease M 133.5* 113.2 138.1 150.6
F 102.2 125.1* 366.2* 168.1
T 113.7* 120.2* 203.6* 158.6*

Total cardiac diseases M 124.0* 114.0* 148.5* 142.9*
F 120.4* 116.8* 195.9* 166.6*
T 121.9* 115.6* 163.6* 151.7*

Total respiratory diseases M 148.3* 154.0* 191.0* 179.4*
F 118.4 99.7 129.0 82.8
T 133.5* 128.8* 171.8* 153.9

Cirrhosis M 156.5* 212.6* 142.9* 298.4*
F 180.7* 145.6* 196.9* 134.9
T 165.7* 183.8* 159.4* 251.0*

Total digestive diseases M 161.6* 186.5* 171.0* 256.7*
F 168.5* 146.4* 184.4* 122.6
T 165.0* 167.7* 177.5* 219.4*

Drug overdose M - 307.1* - 291.4*
F - 264.7* - 250.6
T - 306.9* - 292.5*

Total external causes M 138.0* 143.2* 183.2* 158.4*
F 155.0* 147.9* 197.6* 171.9
T 146.5* 145.0* 190.4* 164.5*

Total causes M 131.9* 130.3* 154.5* 176.0*
F 120.6* 119.3* 143.0* 176.7*
T 126.0* 125.0* 152.5* 179.5*

M: males, F: females, T: total, RYPLL: ratio of standardised rates of potential years of life lost.
* 95% confidence interval does not include the value of 100.

McWhinnie.27 Finally, age specific mortality
rates were also calculated.
The ratio of standardised mortality rates for

the two groups of wards (comparative mortal-
ity figures, CMF) and the ratio of standardised
rates of YPLL in the two groups of wards
(RYPLL) were calculated for each year, along
with their corresponding 95% confidence
intervals (95%CI) .26
To describe the evolution of mortality in

each group of wards, a linear regression model
was fitted to the annual rates over the 12 year
study period. The slope (B) of the regression
line is interpreted as the mean value by which
the rate increases or decreases each year. To
test the compliance of the model assumptions,
residual analysis was carried out. Graphs were
drawn of the normal probability of the stand-
ardised values (P-P plot) and also
of the standardised residuals as a function of
the standardised predicted values.28 No
important violations were identified. In all
analyses a difference was considered to be
statistically significant when the p value was
less than 0.05.

Results
GENERAL MORTALITY
During the 12 years studied, overall mortality
rates were consistently higher in the wards with

low socioeconomic level and this difference
remained stable over time. Mortality for all
causes fell from 1056.4 deaths per 100 000
inhabitants in 1983 to 1012.1 in 1994 in the
low socioeconomic level wards, and from 838.2
to 809.8 in the remaining wards (table 1).

Nevertheless, for some causes inequalities
increased. This was the case for AIDS mortal-
ity, which increased more in the low socioeco-
nomic level wards than in the others. AIDS,
which was a non-existent cause of mortality in
1983 (the first case appeared in 1986),
accounted for 4.4% of deaths in the low socio-
economic level wards and 1.9% of deaths in the
remaining wards in 1994. The CMF in 1994
was 280.4 (95%CI: 227, 346) (table 2).
Another cause of death for which inequali-

ties increased was drug overdose. Deaths from
overdose were non-existent in 1983 (the first
case appeared in 1984) but represented 1.2%
of deaths in the low socioeconomic level wards
and 0.5% of deaths in the other wards 12 years
later. The CMF for 1994 was 306.9 (95%CI:
205, 460) (table 2). These increases had an
important effect on the total deaths in the two
large groups of causes-infectious diseases (slope
was 4.38 for wards with low socioeconomic
level and 1.77 for the rest of wards) and exter-
nal causes (the two slopes were 1.34 and 0.70) -
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Figure 1 Evolution of mortality due to cerebrovascular disease in the low socioeconomic
level wards (grey, upper lines) and other wards (lower lines). Males andfemales, Barcelona,
1 983-94.

and occurred in both sexes, although the rates
were higher among men (table 1).

Cancer of the lung among men also
increased differentially, from 86.5 deaths per
100 000 inhabitants in 1983 to 119.8 in 1994
in the low socioeconomic level wards, and from
70.4 to 83.4 in the others (table 1).
The only cause of death which showed a

decrease in inequality during these years was

cerebrovascular disease, particularly in men,
since the rates fell more in the low socioeco-
nomic level wards (table 1 and fig 1). In men,
the CMF changed from 133.5 (95%CI:113,
158) in 1983 to 113.2 (95%CI: 92, 139) in
1994 (table 2).

Inequalities between the two groups ofwards
remained stable for the other causes of death
(table 1).

PREMATURE MORTALITY

With respect to premature mortality, it is note-
worthy that the rates increased from 5691.2
YPLL per 100 000 inhabitants aged 1 to 70
years in 1983 to 7606.2 in 1994 in the low
socioeconomic level wards, and from 3731.2 to
4236.9 in the other wards. Such a differential
increase in the rates in the two groups of wards
has lead to an increase in inequalities over the
12 year period (table 3).

In relation to causes of premature death,
AIDS and drug overdose are again the causes
that show increases in inequalities. AIDS
progressed from being a non-existent cause in
1983 to one with rates of 1823.9 YPLL per 100
000 inhabitants aged 1 to 70 years in 1994 in
the low socioeconomic level wards, and of
614.0 in the other wards (fig 2). The RYPLL
changed from 133.7 (95% CI: 34, 523) in 1986
to 297.0 (95%CI: 239, 369) in 1994 (table 2).
This cause of death accounted for 24.0% of all
YPLL in 1994 in the low socioeconomic level
wards but for 14.5% in the others. Premature
mortality from drug overdose also increased
more in the low socioeconomic level wards (fig
2). In 1994 this cause accounted for 7.1% of
the YPLL in low socioeconomic level wards
and 4.3% in the others. As expected, these
increases had an important effect on the total
deaths in the two large groups of causes, infec-
tious diseases and external causes (the slope was
67.3 for wards with a low socioeconomic level
and 35.3 for the rest of wards). These increases
occurred in both sexes, although the rates were
higher among men (tables 2 and 3).
Lung cancer among men also increased dif-

ferentially in the two groups of wards. Cirrho-
sis in men increased in the wards with low
socioeconomic level but decreased in the rest of
wards, widening the gap between them (tables
2 and 3).

Cerebrovascular disease in men and women,
and ischaemic heart disease in men were the
causes of death for which inequalities in
premature mortality decreased and for which a
larger decrease was seen in the low socioeco-
nomic level wards (table 3). The RYPLL due
to cerebrovascular disease changed from 203.6
(95%CI: 145, 286) in 1983 to 158.6 (95%CI:
102, 246) in 1994 (table 2). This cause of death
represented 7% of the YPLL in 1983 in the low
socioeconomic level wards and 3.2% in 1994.
In the other wards the percentages changed
from 5.3% to 2.9%.

Inequalities between the two groups ofwards
in terms of premature mortality due to other
causes remained stable (table 3).

AGE SPECIFIC MORTALITY

When age specific mortality rates were consid-
ered, it appeared that inequalities increased
considerably in both sexes in the age groups
between 15 and 44 years, and above all in the
low socioeconomic level wards. The rates for
the age group from 25-34 increased from 114.9
per 100 000 inhabitants in 1983 to 358.6 in
1994 in the low socioeconomic level wards and
from 66.6 to 134.1 in the remaining wards.
Increases in 35-44 years rates were from 194.9
to 327.6 in the low socioeconomic level wards
and from 117.6 to 177.6 in the other ones (fig
3 and table 4)
The only age groups in which the rates and

inequalities tended to decrease more in the low
socioeconomic level wards were infants and
children aged 1-14 years (table 4).

Discussion
The results show that the increase in social
inequality associated with premature mortality
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Table 3 Standardised rates ofpotential years of life lost for the years 1983 and 1994 and slopes of regression lines in the two groups of wards by cause of
death and sex. Barcelona, 1983-94

Wards of low socioeconomic level Rest of wards

Cause of death Sex 1983 MY 1994 MY B 1983 MY 1994 MY B

Tuberculosis M 128.9 74.4 4.61 19.3 18.1 -0.19
F 0.0 0.0 1.49 6.2 1.5 -0.15
T 65.3 38.0 3.12 12.6 9.5 -0.17

AIDS M 0.0 2666.9 251.75* 0.0 997.2 104.03*
F 0.0 939.1 84.33* 0.0 255.2 23.50*
T 0.0 1823.9 170.12* 0.0 614.0 62.47*

Total infectious diseases (including AIDS) M 186.6 2908.0 264.55* 63.6 1047.6 103.30*
F 1.8 1001.8 86.39* 32.5 263.4 23.00*
T 94.8 1976.3 177.71* 47.5 642.7 61.86*

Lung cancer M 558.3 812.8 27.29* 470.0 535.5 9.27*
F 91.3 42.0 -2.63 66.7 75.2 1.02
T 325.4 434.1 12.96* 262.0 300.0 5.24*

Breast cancer F 444.8 396.4 6.39 373.6 351.8 2.79
Total cancers M 2216.3 2487.3 28.27 1798.4 1780.7 10.57

F 1471.7 1476.4 5.62 1215.0 1026.4 -12.12
T 1846.2 1993.5 17.92 1497.6 1395.3 -0.71

Ischaemic heart disease M 755.4 396.8 -13.13 530.8 423.4 -7.76
F 105.4 132.0 1.63 101.4 85.2 -0.99
T 431.8 266.1 -5.51 309.3 250.3 -4.11*

Cerebrovascular disease M 401.4 240.7 -10.06* 290.6 159.8 -7.23*
F 393.2 147.9 -9.97 107.4 88.0 -4.05*
T 399.3 195.1 -10.04* 196.1 123.0 -5.54*

Total cardiac diseases M 1837.2 1320.7 -27.26 1237.0 924.2 -22.85*
F 795.2 572.8 -14.35 405.9 343.8 -10.62*
T 1322.3 951.2 -20.50* 808.3 627.1 -16.25*

Total respiratory diseases M 406.7 350.2 -0.42 212.9 195.2 -0.73
F 143.7 71.3 0.88 111.3 86.1 -2.59
T 275.5 214.0 0.47 160.4 139.1 -1.64

Cirrhosis M 583.3 795.2 5.44 408.1 266.5 -12.78*
F 277.8 173.6 -5.50 141.0 128.7 -3.67
T 430.9 490.9 0.40 270.2 195.6 -8.04*

Total digestive diseases M 921.4 986.9 -0.37 538.7 384.4 -12.87*
F 366.8 219.1 -9.23 198.9 178.7 -3.16
T 645.2 611.4 -4.27 363.4 278.6 -7.80

Drug overdose M 0.0 900.1 106.99* 0.0 308.0 41.03*
F 0.0 166.0 24.16* 0.0 66.2 7.71*
T 0.0 538.5 66.11* 0.0 184.1 23.92*

Total external causes M 1465.6 2006.2 121.88* 800.0 1266.3 63.21*
F 479.3 605.5 11.72 242.5 352.3 8.65
T 976.4 1310.1 67.26* 512.7 796.2 32.29*

Total causes M 7671.8 10693.6 377.41* 4966.8 6076.7 139.82*
F 3678.2 4409.2 72.36* 2571.5 2495.0 0.59
T 5691.2 7606.2 229.60* 3731.2 4236.9 69.05*

M: males, F: females, T: males and females, B: slope of regression line, MY: standardised rate of potential years of life lost per 100 000 inhabitants 1-70 years.
* p < 0.05.

in a southern European city was primarily due
to two main causes of death AIDS and drug
overdose. This led to increased inequalities in
specific mortality rates for the age groups
15-44 years. The third cause of death which
accounted for the increase in inequalities was
lung cancer among men.
Although there was a reduction in inequality

between the low socioeconomic level wards
and the others for cerebrovascular disease, the
increased inequality in terms of premature
mortality caused by AIDS and drug overdose
negated its effect.

THE EVOLUTION OF INEQUALITIES IN TOTAL

MORTALITY

Most of the published studies which have ana-
lysed the evolution of mortality inequalities
have found that inequalities increased between
socioeconomic groups. The majority of studies
have been carried out in populations with an
age limit (normally 65 years), something which
would make their results more comparable
with those obtained in Barcelona for premature
mortality.

Studies on the evolution of mortality in-
equalities performed in the United Kingdom
have described how the inequalities increased
beyond 60 years of age.3 4" Regidor et al have

reported an increase in inequality in mortality
among men aged 20-64 years in eight Spanish
provinces. 1
One study of trends in a city was that under-

taken in Glasgow. McCarron et al analysed the
evolution of mortality inequalities in that city in
those aged 15 to 64 years and compared wards
of higher and lower socioeconomic levels.
Mortality fell more in the wealthier areas,
thereby causing inequalities to increase. In
lower socioeconomic level wards, mortality
increased among men aged 15-44 years."

Studies performed in the USA have also
described an increase in mortality inequalities
among people with different levels of
education.9 30 On the other hand, one study
carried out in The Netherlands, in which
regions with higher and lower socioeconomic
levels were compared over the period 1950-80
found no changes.'°

THE EVOLUTION OF INEQUALITIES BY CAUSE OF

DEATH AND AGE GROUPS

There are few studies which have analysed the
evolution of different causes of death, particu-
larly causes which have arisen recently, such as
AIDS and drug overdose.
The important growth of AIDS as a cause

of premature mortality has already been
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Figure 2 Evolution ofpremature mortality due to AIDS and drug overdose in the
socioeconomic level wards (grey, upper lines) and other wards (lower lines). Both sex

Barcelona, 1983-94.
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described in Spain3' and in Catalonia.32 In Bar-
celona since 1992, AIDS, followed by drug
overdose, has been the primary cause of death
in the population under 35 years of age,33 and
hence it is also the leading cause of YPLL. It
must be noted that in Barcelona 53% of AIDS
cases were intravenous drug users."
A study on the evolution of AIDS mortality

in France between 1983 and 1990 found a
decrease in the relative contribution made by
cases in the more favoured social categories to
the detriment of working class and unemployed
people.35 A nested case-control study of a
cohort of homosexual men in Canada showed
that a high socioeconomic level was associated
with a slower progression of AIDS infection,
independently of access to health services.3" 37

Both drug consumption and AIDS have
been related to low socioeconomic level,38 39
zones of poverty and zones with a population
marginal to urban nuclei.40 4' In Barcelona, the
old inner city district of Ciutat Vella and the
remaining wards with lower socioeconomic
levels show the highest rates of drug users.

In addition, it has been shown that the
prevalence of HIV-1 antibodies among inject-
ing drug users attending a health care centre

located in the inner city area was almost twice
as large as the prevalence observed among drug
users in health centres in the remaining areas.44

Wallace et al have theorised over the social
and special diffusion of AIDS, and have
explained how the disease spreads from
epicentric nuclei of large cities to suburban

1994 areas. They have also stressed the great impor-
tance of social networks in the transmission of

low the disease, beyond individual behaviour.43 A
*es study carried out in the Bronx (New York)

described violent deaths (suicide and homi-
cide) and mortality due to cirrhosis and to

AIDS between 1970 and 1980, before and after

Table 4 Specific age mortality rates for the years 1983 and 1994 and slopes of regression lines in the two groups of wards in relationz to cause of death anid
sex. Barcelona, 1983-94

Wards of low socioeconomic level Rest of wards

Age groups (y) Sex 1983 rate (no) 1994 rate (no) B 1983 rate (no) 1994 rate (no) B

0 M 1254.4 (18) 733.3 (8) -61.76* 571.1 (40) 554.2 (29) -26.67
F 818.4 (11) 1010.1 (11) -28.59 420.6 (28) 470.0 (24) -14.63
T 1043.5 (29) 871.6 (19) -45.58 497.8 (68) 512.6 (53) -20.80

1-14 M 29.1 (8) 14.5 (3) -1.38 20.5 (25) 13.8 (13) -0.85
F 30.7 (8) 25.7 (5) -0.85 17.4 (20) 17.9 (16) 0.28
T 29.9 (16) 20.0 (8) -1.12* 19.0 (45) 15.8 (29) -0.30

15-24 M 68.3 (18) 127.7 (31) 8.43 54.0 (59) 64.7 (69) 1.98
F 24.4 (6) 17.3 (4) 1.79 19.0 (20) 18.6 (19) 0.11
T 47.1 (24) 73.9 (35) 5.17* 36.8 (79) 42.2 (88) 1.08

25-34 M 175.4 (35) 512.2 (109) 35.68* 83.2 (78) 201.7 (198) 14.80*
F 49.1 (9) 192.8 (38) 14.49* 50.9 (50) 68.4 (69) 3.20*
T 114.9 (44) 358.6 (147) 25.46* 66.6 (128) 134.1 (267) 8.95*

35-44 M 236.0 (42) 424.7 (71) 23.43* 155.2 (136) 264.0 (226) 10.79*
F 153.4 (27) 227.6 (37) 3.56 83.0 (79) 99.4 (94) 0.96
T 194.9 (69) 327.6 (108) 13.71* 117.6 (215) 177.6 (320) 5.59*

45-54 M 804.9 (160) 819.0 (139) 1.77 482.1 (395) 508.8 (396) 0.23
F 344.8 (70) 293.2 (50) -5.75 232.2 (209) 217.5 (186) -2.48
T 572.4 (230) 555.5 (189) -1.78 351.3 (604) 356.3 (582) -1.19

55-64 M 1685.4 (326) 1418.7 (270) -10.95 1181.2 (947) 1051.9 (842) -5.65
F 693.7 (152) 558.5 (117) -11.20* 542.1 (522) 393.1 (372) -14.01
T 1158.7 (478) 968.0 (387) -10.27 832.4 (1469) 695.0 (1214) -9.87*

65-74 M 3752.7 (394) 3519.6 (434) -7.80 2965.7 (1439) 2915.2 (1630) -16.32
F 2051.4 (323) 1564.0 (269) -38.43* 1489.3 (1081) 1221.7 (977) -25.17*
T 2732.0 (717) 2380.6 (793) -21.85 2080.9 (2520) 1918.6 (2607) -19.51*

¢ 75 M 10855.6 (576) 9988.1 (586) -50.49 9297.8 (2700) 9363.9 (3143) 1.66
F 7274.2 (827) 7159.9 (899) -15.85 6875.2 (4072) 7110.4 (4841) 26.98
T 8413.8 (1403) 8060.6 (1485) -26.79 7672.3 (6772) 7854.6 (7984) 19.00

M: males, F: females, T: males and females, B: slope of regression line, rate: age specific mortality rate per 100 000 inhabitants, n: number of deaths.
* p < 0.05.
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_- women, however, rates increased for manual
15-24 y occupations and decreased for non-manual

ones.6 In contrast, Kunst et al found that lung
cancer mortality was higher in wealthier areas,

o - but that the differences lessened over the years,
and in the last year of the study (1980) they
were practically non-existent."0 It should be
noted that in Barcelona, it is only since the

0o 1980s that men in lower social classes have
smoked more than those in higher classes, a
situation which has been reversed in women, in

0o _ whom the higher social classes still smoke
more.23 This behaviour is different from that
found in most of the developed countries,47
including northern European countries.48

o With regard to mortality from cerebrovascu-
1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 lar diseases, the reduction in inequalities

Years observed in Barcelona is different from the

z0_-results of other studies. For example, in their
25-34 y study of mortality trends in the USA between

1961 and 1979, Feldman et al found that the
increase in inequalities among men was due to

)o - cardiovascular causes.30 Marmot6 and Kunst'"
have also described an increase in inequalities
due to cardiovascular diseases. There were no
important changes in coronary mortality in

)o either group of wards in Barcelona during the
12 year study period despite of a wealth of
published material on inequalities in coronary

)o /~disease mortality indicating that the reduction
has been more marked in higher socioeco-
nomic groups than in lower ones."-"

Infant mortality is one of the indicators
0 L I I which tends to decline when social conditions
1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 52of the population improve.' Classically, it has

Years been found to be higher among lower socioeco-
-0_ nomic groups.53 54 The downward trend in

35-44 y infant mortality and mortality in the 1-14 year
age group in wards with lower socioeconomic
level in Barcelona could be partly related to the

)o - implementation since 1986 of a programme to
reduce this mortality in the district of Ciutat
Vella.55
As mentioned earlier, in Barcelona the

)o Etincrease in specific rates of mortality among the
groups aged 15 to 44 has been greater in the
low socioeconomic level wards than in the

)o _ remaining one, and this can be explained by the
influence of drug use and AIDS in this age
group. Studies of mortality trends in geo-
graphical areas of the United Kingdom have

618 I I I found an increase in inequalities among
1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 younger ages, but they have not described the

Years influence of AIDS or drug overdose as major
Evolution of mortality in the age groups, 15-24, 25-34, and 35-44 years in the contributors to such an increase. 56

oeconomic level wards (grey, upper lines) and other wards (lower lines). Both sexes, When interpreting the Barcelona data, the
Pza, 1983-94. differential decline in population among wards

the depopulation which occurred there. Ac- needs to be taken into account. Thus, between
thedingdeopthaulation whih o redthswere.relac- 1986 and 1991 it fell by 6.4% in the low socio-cording to the author, these deaths were related economic wards compared with a reduction of

catorsthe poverty disindexganlow birthuweig, b 2.8% in the other wards. It is possible that a less
csslidb favoured population was concentrated in theurban degeneration and high migration. former groups of wards whether because those
The growth of mortality inequalities due to with better hpelthmicarate or thcoase whose

lung cancer have been described. Marmot and mov.ed in had worse health, and that this
McDowall described how, between 1970 and favoured the existence of a selection bias.
1980, rates of malignant tumour of the lung Although no individual data are available to
diminished among men aged 20 to 64 years in check this hypothesis, comparison of the distri-
Great Britain, but the fall was greater among bution of social classes in the two groupings of
men with non-manual occupations. Among wards for the years 1983 and 1992 did not

Widening social inequalities
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show any changes.23 Despite this possible limi-
tation, it should be noted that the differential
increase in mortality in the two groups of wards
for certain causes of death, beginning in 1986
(particularly AIDS and drug overdose) and in
certain age groups, was too great to be
attributable to selection processes. Moreover,
from a public health standpoint, the results
indicate which geographical areas should be
especially targeted in the setting of priorities for
health interventions.

IMPLICATIONS FOR INTERVENTION
The implications of this study for public health
are that more equitable health policies must be
implemented. Based on the Whitehead recom-
mendations, political initiatives may be focused
on four levels of action as follows57:
* Firstly, policies based on the premise that

increasing knowledge, motivation, compe-
tence, or abilities at individual level facilitate
changes in risk related behaviours (for exam-
ple tobacco consumption, physical exercise,
sexual practices, drug consumption, etc).

* Secondly, policies addressed to the commu-
nity, in the sense of increasing social
networks and of reinforcing the whole com-
munity against risks to health, are needed.

* Thirdly, there must be improved access to
essential facilities and services, which im-
plies policies to improve the conditions
under which people live and work.

* Finally, macroeconomic and cultural change
are needed to reduce poverty and inequali-
ties in society.
All four levels are important for the reduc-

tion of social inequalities in health. The first
two levels fall more within the scope of public
health, the third also requires participation
from other areas, and the fourth refers fully to
multi sectorial policies.
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