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Role of individual and contextual effects in injury
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Obijective: To analyse the role of individual and contextual variables in injury mortality inequalities
from a small area analysis perspective, looking at the data for the city of Barcelona (Spain) for 1992-
98.

Setting: Barcelona (Spain).

Methods: All injury deaths in residents older than 19, which occurred in the period 1992-98 were
included (n=4393). Age and sex specific mortality rates were calculated for each educational level and
each cause of death (traffic injuries, falls, drug overdose, suicide, other injuries). The contextual vari-
ables included were the proportion of men unemployed, and the proportion of men in jail, in each
neighbourhood. Multilevel Poisson regression models were fitted using data grouped by age,
educational level, and neighbourhood for each sex.

Results: Death rates were higher in males, at the extremes of the age distribution (under 44 and over
74 years), and for lower educational levels. The results of the Poisson multilevel models indicate that
inequalities by educational level follow a gradient, with higher risks for the population with no school-
ing, after having adjusted for the contextual variables of the neighbourhood. Such inequalities were
more important in the youngest age group (20-34 years), as relative risk of 5.41 (95% confidence
interval (Cl) 3.9 to 7.4) for all injury causes in males and 4.38 (95% Cl 2.3 to 8.4) in females. The
highest relative risks were found for drug overdose. There was a contextual neighbourhood effect (the
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been broadened since the 1980s, inequalities in injuries

have been studied somewhat less,' and most studies
focus on children and the young. These show the existence of
socioeconomic inequalities in injury mortality and morbidity,
with the less privileged classes consistently showing higher
injury rates.”™"

The study of social inequalities in health is not widespread
in southern European countries, including Spain. Studies
based on individuals are few due to the absence, or poor qual-
ity, of information on socioeconomic position in death
certificates.” Barcelona has a mortality register linked with
the municipal census. This provides an opportunity to obtain
the educational level of the deceased and therefore to study
mortality inequalities by educational level.” **

Urban areas often show important inequalities in health
since some neighbourhoods have marginal populations."”
Recent research, using multilevel modelling, has emphasised
the role of the residential environment: socioeconomic or dep-
rivation characteristics of the neighbourhood influences
health, independently of the socioeconomic position of its
individuals.”"® Nevertheless, to our knowledge, only a few
studies have focused on inequalities in injuries taking into
account individual as well as contextual variables, all finding
independent contextual effects.” *

The objective of our study was to analyse the role of
individual and contextual variables in injury mortality socio-
economic inequalities from a small area analysis perspective,
looking at the data for Barcelona for the period 1992-98.

ﬁ Ithough the study of social inequalities in health has

METHODS

Design and study population

Barcelona, the second largest Spanish city (1 600 000 inhabit-
ants), is located on the north eastern coast. The study used a

higher the deprivation, the higher the mortality) after having taken into account individual variables.
Conclusion: The findings underscore the need to implement injury prevention strategies not only at the
individual level taking into account socioeconomic position, but also at the neighbourhood level.

cross sectional design, including all Barcelona residents older
than 19, the age of completion of secondary studies. All deaths
due to injuries, which occurred among these residents
between 1992 and 1998, were included: traffic injuries (codes
E810-829, International Classification of Diseases, ninth revision
(ICD-9)*), falls (E880-888), drug overdose (E850-858),
suicide (E950-959), other injuries (all other ICD-9 E codes),
and all injuries (E800-999). In the group of other injuries, the
most frequent causes were: injuries by foreign bodies (27%),
surgical or medical complications (8.5%), homicides (8.4%),
drowning (5.8%), and fire (5.1%).

Information on the population at risk, including age, sex,
the highest completed level of education, and neighbourhood
of residence comes from the 1996 municipal census. This cen-
sus is continually updated to incorporate data on migration,
births, and deaths. The educational level and neighbourhood
of the deceased were obtained through an exact record linkage
between the death register and the municipal census, based
on the name, surname, and date of birth of the deceased.
Educational level was successfully retrieved for 87.1% of the
fatalities and neighbourhood for 97.6 %.

Variables and indicators analysed

The individual variables studied were age, sex, neighbourhood
of residence, and highest completed level of studies (edu-
cational level). Educational level was categorised as: illiterate,
no education and with 0—4 years of schooling (no schooling),
primary studies (5-11 years of schooling), and secondary or
higher studies (=12 years). For rate estimation, age was

Abbreviations: Cl, confidence interval; ICD-9, International
Classification of Diseases, ninth revision; RR, relative risk
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grouped: 20-24, 25-34, 35-44, 45-54, 55-64, 65-74, =75,
although for the multilevel models age was grouped into
broader categories (following the pattern of age specific rates):
20-34,35-74 and =75, and 20-34 and 35-49 for drug overdose
related deaths.

Barcelona has 38 neighbourhoods, their populations vary-
ing between 1081 and 95 382 inhabitants (mean 39 705). As
contextual variables to measure deprivation of the neighbour-
hood, we included the percentage of unemployed men,
obtained through the municipal census of 1991, and the pro-
portion of men in jail, defined as the proportion over 21 who
had been in preventive jail per 100 000 inhabitants in 1995
(pre-trial admissions). We chose these indicators because they
have been used before in ecological studies in Barcelona and
have been related with health outcomes at an ecological
level.” *

Data analysis

Age and sex specific mortality rates were calculated for each
educational level and each cause of death. Age standardised
rates, standardised through the direct method, were estimated
for each neighbourhood, using the 1996 population as the ref-
erence population.

Multilevel models allow the simultaneous examination of
the effects of group level and individual level variables on
individual level outcomes.* Multilevel Poisson regression
models were fitted using data grouped by age, educational
level, and neighbourhood for each sex using the hierarchical
linear and non-linear modelling statistical program® and
modelling a two level structure of individuals within
neighbourhoods. The effect of the educational level was sepa-
rated by age group because of the interactions observed in age
specific death rates. Models were obtained for males and
females.

These models estimate the relationship between individual
(age and educational level) and neighbourhood variables and
injury mortality. The steps in the construction of the models
were: (1) study the differences in mortality rates among
neighbourhoods (a multilevel model with only a random
parameter and a constant); (2) include individual variables
(age and educational level); and (3) include unemployment
and/or the proportion of men in jail for the neighbourhood.

Table 1 Number of injury deaths and percentage by
age, underlying cause of death, and educational level;
Barcelona 1992-98
Males Females
Variables No (%) No (%)
Age (years)
20-24 311 (11.3) 72 (4.4)
25-34 708 (25.6) 184 (11.3)
35-44 381(13.8) 108 (6.6)
45-54 260 (9.4) 108 (6.6)
55-64 239 (8.7) 121 (7.4)
65-74 283(10.2) 204 (12.5)
>75 581(21.0) 833 (51.1)
Cause of death
Traffic injuries 642 (23.2) 284 (17.4)
Falls 315(11.4) 472 (29.0)
Drug overdoses 564 (20.4) 141 (8.7)
Shiftats 543(19.7) 261 (16.0)
Other injuries 699 (25.3) 472 (29.0)
Educational level
No schooling 501 (18.1) 583 (35.8)
Primary studies 1232 (44.6) 569 (34.9)
Secondary or university studies 686 (24.8) 255 (15.6)
Missing data 344 (12.5) 223 (13.7)
Tofal 2763 (100) 1630 (100)
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Figure 1 Age specific mortality rates due to injuries (per 100 000
inhabitants) by educational level; males and females, Barcelona
1992-98.

RESULTS

Description of the population

This study included 2763 injury deaths in men and 1630 in
women (table 1). In men, the majority of injury deaths
involved young people (under 44 years), most often due to
traffic injuries and to drug overdose. In women, the majority
of deaths were among the elderly population (=75 years old),
mostly due to falls. Male unemployment in the neighbour-
hoods ranged from 8% to 22.9% and the proportion of men in
jail ranged from 24.9 to 1679.9 per 100 000 men older than 21
years.

Mortality rates

As shown in fig 1, death rates were higher in males at the
extremes of the age distribution (under 44 and over 74 years),
and for lower educational levels. For example, in males aged
25-34 death rates were 2016.7 per 100 000 inhabitants in the
population with no schooling, 1003.6 in those with only
primary education, and 270.7 in the more educated group. For
females, the corresponding rates were 417.2, 170.2, and 64.0,
respectively. In both sexes, inequalities by educational level
decreased in the intermediate age categories.

The distribution for the main causes of injury death in
males and females shows an inverse relationship between
educational level and injury mortality. This relationship seems
to be more important in the younger ages than in the elderly.
The distribution by age group changed by cause of death: traf-
fic injuries were more important under 35 and at older ages,
while falls and other injuries increased importantly at older
ages; drug overdose mortality was important mainly in the
young population, while suicide mortality showed a less char-
acteristic age profile. Men had higher rates of traffic injuries
and drug overdose.

Neighbourhood injury mortality increases with increased
male unemployment. This relation is maintained for mortality
due to falls and drug overdose in both sexes and for suicide in
men, although this is not the case for traffic crashes and sui-
cide in women.

Multilevel models

The results of the Poisson multilevel models are presented in
table 2. Inequalities in injury mortality by educational level
follow a gradient, with higher risks for the population with no
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Table 2 Multilevel association among educational level and injury mortality (Poisson regression), individual and neighborhood effects by cause of death and age group; Barcelona

1992-98
Traffic injuries Falls Drug overdoses Suicides Total injury mortality
No  RR 95% Cl No RR 95% Cl No RR 95% Cl No RR 95% Cl No RR 95% Cl
Males
20-34 age group
No schooling 11 4.26 2.20t0 8.25 1 5.93 0.69 to 50.82 24 11.68 7.17 10 19.02 4 237 0.86 10 6.54 48 5.41 3.95t0 7.41
Primary studies 146 2.76 2.09 to 3.65 24 6.47 2.46 t0 16.97 296 6.99 5.19 10 9.42 71 1.87 1.311t02.66 588 3.17 2.73 t0 3.68
Secondary and more 75 1 5 1 52 1 54 1 257 1
35-74 age group
No schooling 37 1.08 0.74t0 1.58 30 1.08 0.74 10 1.58 14 3.88* 1.91t07.89 65 1.89 1.38102.60 219 1.65 1.38t0 1.96
Primary studies 105 0.95 0.72 10 1.08 41 0.98 0.62 10 1.56 60 2.20* 1.38 t0 3.51 113 1.04 0.791t01.37 439 1.08 0.93 10 1.24
Secondary and more 92 1 33 1 28 1* 91 1 328 1
=75 age group
No schooling 45 2.57 1.381t0 4.76 61 1.31 0.85 10 2.02 45 3.34 1.68106.62 234 1.64 1.29 t0 2.07
Primary studies 36 1.54 0.82 10 2.91 67 1.10 0.72 10 1.68 31 1.73 0.85103.52 205 1.09 0.96 10 1.38
Secondary and more 13 1 32 1 10 1 101 1
Neighbourhood men - 1.0504 1.0077 to 1.0950 - - 1.0474 1.0261 to 1.0692
unemployment
Neighbourhood men in jail - - 1.0011 1.0008 to 1.0014 - -
Variability p Variability p Variability p Variability p Variability — p
Neighbourhood variability 0.0005 0.5 0.0004 0.462 0.0326  0.089 0.0005 >0.5 0.016 0.001
Females
20-34 age group
No schooling 2 4.24 0.98 to 18.27 2 14.62 2.83 10 75.46 3 4.55 1.34 10 15.45 2 3.18 0.75to0 13.46 10 4.38 2.27 to 8.45
Primary studies 25 2.49 1.36 to 4.56 5 1.75 0.51 10 6.06 56 5.23 3.15 to 8.69 16 1.19 0.63 to0 2.25 116 2.48 1.87 to 3.29
Secondary and more 18 1 5 1 18 1 24 1 76 1
35-74 age group
No schooling 26 1.19 0.70 to 2.03 25 3.87 1.74 10 8.61 8 3.03* 0.90t0 10.18 39 1.16 0.75t01.80 138 1.64 1.26 10 2.21
Primary studies 43 0.78 0.48 to 1.25 26 1.66 0.75 10 3.66 19 1.69* 0.73 to 3.94 65 0.80 0.541t01.18 197 0.97 0.76 10 1.23
Secondary and more 29 1 8 1 7 1 42 1 11 1
=75 age group
No schooling 34 0.47 0.25 0 0.87 229  1.59 1.06 to 2.39 27 5.20 0.711038.25 435 1.22 0.94 to 1.58
Primary studies 23 0.37 0.1910 0.71 107 0.87 0.57 10 1.33 22 4.90 0.661036.34 256 0.75 0.57 t0 0.98
Secondary and more 14 1 27 1 1 1 68 1
Neighbourhood men - 1.0296  0.9930to 1.0675 - - 1.0463 1.0186 to 1.0748
unemployment
Neighbourhood men in jail - - 1.0011 1.0004 to 1.0018 - -
Variability p Variability p Variability p Variability p Variability — p
Neighbourhood variability 0.0003  0.223 0.0122  0.116 0.2952  0.001 0.0004 >0.5 0.027 <0.001

*35-49 age group.

RR, relative risk; 95% Cl, 95% confidence interval.
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schooling, after having adjusted for the contextual variables.
In the following three paragraphs we present the results by
age group, and for each age group for the different educational
levels.

Inequalities were more important in the youngest age
group (20-34 years), as shown by the relative risk (RR) of the
population with no schooling of 5.41 (95% confidence interval
(CI) 3.9 to 7.4) for all injury causes in males and 4.38 (95% CI
2.3 to 8.4) in females. The highest RRs were found for drug
overdose (RR 11.7,95% CI 7.2 to 19.0 in men and RR 4.5, 95%
CI 1.3 to 15.4 in women). Traffic injuries, falls, and suicides
also had higher RRs at lower educational levels. In this age
group, the RR of the population with primary studies was 3.17
(95% CI 2.7 to 3.7) in males and 2.48 (95% CI 1.9 to 3.3) in
females for all injuries. The highest RR was for drug overdose
and falls in males and for drug overdose and traffic injuries in
females.

The second age group was 35-74 (35-49 for drug overdose).
For all causes of injury mortality, the RR of the population with
no schooling was similar for both sexes. In this age group RR
were statistically significant for drug overdose and suicide in
males and for falls in females. The RR for the population with
primary studies was only significant for drug overdose in males.

Relative risks in the =75 age group were smaller, with the
exception of suicide. It is noteworthy that RRs in traffic inju-
ries in women were in the opposite direction (RR 0.47, 95% CI
0.25 to 0.87 for the population with no schooling and RR 0.37,
95% CI 0.19 to 0.71 for the population with primary studies).

Even after controlling for individual educational level, the
percentage of neighbourhood unemployment was statistically
significant for falls and total injury deaths, and the proportion
of men in jail was statistically significant for drug overdose,
pointing to a contextual neighbourhood effect (the higher the
deprivation, the higher the mortality) after having taken into
account all variables included in the model. For example, the
RR of unemployment in death for falls was 1.05 in males and
1.03 in females, implying that for each point of increase in the
unemployment percentage, the death rate increases 5% in
males and 3% in females. No such relationship was observed
for traffic injuries or suicides.

DISCUSSION

Main findings

Inequalities in injury mortality by educational level follow a
gradient, with highest risks for those with no schooling. Such
inequalities were more important in the youngest age group
and in men. Due to the higher rates in males, the rate differ-
ence (attributable risks) of educational level was much higher
in men, although RR was similar in both sexes. For example,
in the 25-34 age group it was 1746 deaths per 100 000 inhab-
itants for the population with no schooling in men and 353.2
in women. The same pattern applied to other age groups. The
higher rates in men may be due to differences in exposure to
traffic and drug use.

This study also shows, for the first time in the European
context, that besides individual factors, contextual effects
independently influence the unequal social distribution of
injury mortality. For Barcelona, we show that when using a
multilevel analysis approach in a small area urban context
there is a neighbourhood effect, besides individual educational
level, explained by deprivation.

We tried to include two indicators related to material and
social deprivation. Unemployment has been used as an
indicator of material deprivation because it reflects lack of
income and insecurity.” The proportion of men in jail has been
used before in Barcelona as a social deprivation indicator”
because it may reflect isolation or exclusion. Therefore, mate-
rial deprivation would be related with mortality due to falls
and total injury mortality and social deprivation to drug over-
dose. Conversely, although social inequalities are also present
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in traffic injuries and suicide mortality, no contextual effects
seem to influence this distribution, probably because inequali-
ties by such causes of death among neighbourhoods were bet-
ter explained by individual characteristics.

Some results regarding overall inequalities in injuries are
consistent with previous reports. For example, traffic injuries
have been related to individual educational level or occupa-
tional social class mainly during childhood and youth.”>” " *
These injuries include all drivers (cycle, moped, motorcycle,
and car) and pedestrians. The data available in the present
study do not allow us to determine whether such inequalities
reflect differences in exposure to traffic, in type of vehicle
involved, in injury severity, or in use of protective devices. In
fact, several of these factors could explain some of the differ-
ences found: people with a low educational level may own
older vehicles, use protective devices less often, or drive at
higher speeds. On the other hand, the observation of no
neighbourhood effect for traffic injury mortality could be
related to the fact that mobility gained through the use of a
vehicle may result in people being involved in crashes
occurring outside the neighbourhood of residence. Other
studies have found that persons living in urban areas are at
decreased risk of motor vehicle mortality than those living in
rural areas, reflecting decreased exposure to traffic.” *

In our study, mortality due to falls was related to
educational level, mainly in the young population. We have not
found any other studies that analyse falls separately from
other unintentional injuries or other external causes'; thus we
have nothing with which to compare our results. Also, depri-
vation of the neighbourhood has been associated with
mortality. Possible explanations of the relation between socio-
economic status and unintentional injuries are material
resources, such as decent housing.' From our point of view,
differences among neighbourhoods of Barcelona, related to
material deprivation such as the physical environment,
including the quality of the houses as well as of public spaces,
could explain the contextual influence found.

As regards drug abuse, Barcelona has a high prevalence of
heroin users” and drug overdose was one of the main causes
of death in the 15-34 age group in the previous decade.” In
this study we found inequalities by educational level and also
that neighbourhood variability was explained by the pro-
portion of men in jail, after having taken into account
individual educational level. Other studies in Barcelona have
described individual as well as neighbourhood socioeconomic
inequalities in drug overdose mortality.” **" Authors from
Europe and the United States have also found relationships
between social disintegration, social disorganisation, sub-
stance abuse, and crime.” ”

Finally, the findings regarding inequalities in suicide
mortality at an individual level and mostly in men are consist-
ent with other reports,”** although some did not find this
relationship.” ” Cubbin and Smith also report mixed results in
their review." We did not find a neighbourhood influence on
suicide mortality. Ecological studies have found a relationship
between the deprivation of the area (using Townsend and
Carstairs deprivation scores) and suicide,” ** but the design
used (ecological) is not comparable with ours (multilevel
analysis). Suicide rates and type of suicide vary across
countries and among different socioeconomic groups in
particular countries, which may reflect the existence of differ-
ent social, cultural, and psychological factors.' > *

The higher RR for death among persons in disadvantaged
social classes at younger ages has also been reported
previously.” * Various explanations have been offered, from
the survival advantage of the privileged social classes becom-
ing a mortality disadvantage at older ages,” * to the fact that
illiteracy denotes a worse socioeconomic situation in young
people than in older people, since nowadays access to basic
education is far greater."
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Key points

e Inequalities in injury mortality by educational level follow a
gradient, with highest risks for those with no schooling.
Such inequalities were more important in the youngest age
group and in men.

e Besides individual factors, contextual effects independently
influence the unequal social distribution of injury mortality.

e The existence of these social inequalities in injury morfality
underscore the need to tailor injury prevention strategies to
the socioeconomic position of rLe population they are aim-
:ng 1|o protect and also to focus them at the neighbourhood
evel.

e Such efforts could be strengthened if an equity dimension
was added within the Haddon matrix approach for
interventions directed to fraffic injuries.

Limitations
Although one of the potential limitations of this study could
have been the under-reporting of drug overdose”** or

suicide,” in Barcelona, this is not the case since external
causes of death include forensic data.”* In a study on
improvement of the quality and comparability of causes-of-
death statistics in the European Union, suicide, unintentional
deaths, and drug related deaths were considered as causes of
death requiring special attention.” Another limitation is the
measure of the socioeconomic position used (educational
level) because we were not able to include social class based on
occupation.” Several limitations of educational level are: first,
its inability to refer to social groups arising from interdepend-
ent economic relationships; second, it is less predictive than
class position of ownership of capital assets; and third, it does
not have a universal meaning because its implications are
related to age, gender, race, birth cohort, and class position.*

Death cases that had the educational level missing were
younger and more frequently died of traffic injuries or drug
overdose. We do not know if missing data were related to edu-
cational level but recognise that this could introduce a small
bias in our results. Nevertheless, the associations found were
too strong to be explained by such a bias.

RECOMMENDATIONS AND CONCLUSION

The existence of social inequalities in injury mortality both at
the individual and contextual levels, underscore the need to
implement injury prevention strategies not only at the
individual level, but also to tailor them to the socioeconomic
position of the population they are aiming to protect. It would
also be necessary for injury prevention actions to be focused at
the neighbourhood level, to modify adverse environmental
conditions of deprived areas, such as urban renovations,
improved, and public spaces, as well as reinforcing social net-
works in deprived communities. Such efforts could be
strengthened if, as has been recently suggested, an equity
dimension was added within the Haddon matrix approach for
interventions directed to traffic injuries. This modification
could also be extended in support of prevention policies for a
wider number of injury causes.” *

ACKNOWLEDGEMENTS

Our thanks to Ana Diez-Roux for her help in multilevel modelling,
and to the editor and the three reviewers for their suggestions. This
study was done with the support of grant 99/0977 of the Fondo de
Investigaciones Sanitarias.

Authors’ affiliations

C Borrell, M Rodriguez, J Ferrando, M T Brugal, M | Pasarin, Institut
Municipal de Salut Poblica

V Martinez, Departament de Sanitat i Seguretat Social, Generalitat de
Catalunya

A Plaséncia, Institut Municipal de Salut Piblica and Universitat
Autonoma de Barcelona

301

REFERENCES

1 Cubbin C, Smith GS. Socioeconomic inequalities in injury: critical issues

in design and analysis. Annu Rev Public Health 2002;23:349-75.

2 Hussey JM. The effects of race, socioeconomic status and household
structure on injury mortality in children and young adults. Matern Child
Health J 1997;1:217-27.

Dougherty G, Pless IB, Wilkins R. Social class and the occurrence of

traffic injuries and deaths in urban children. Can J Public Health

1990;81:204-9.

4 Morrison A, Stone DA, Redpath A, et al. Trend analysis of

socioeconomic differentials in deaths from injury in childhood in

Scotland, 1981-95. BMJ 1993;318:567-8.

Soares KVS, Blue |, Cano E, et al. Violent death in young people in the

city of Sao Paolo, 1991-1993. Health Place 1998;4:195-8.

Masson F, Saves M, Salmi LR, et al. Injuries in a problematic

socioeconomic context: a population-based study in Reunion, Indian

Ocean, 1993-1994. Int J Epidemiol 1007;26:1033-40.

7 Cubbin C, LeClere FB, Smith GB. Socioeconomic status and the

occurrence of fatal and nonfatal injury in the United States. Am J Public

Health 2000;90:70-7.

Roberts I. Cause specific social class mortality differentials for child

injury and poisoning in England and Wales. J Epidemiol Community

Health 1997;51:334-5.

Laflamme |, Diderichsen F. Social differences in traffic injury risks in

childhood and youth—a literature review and research agenda. Inj Prev

2000;6:293-8.

10 Laflamme L, Engstrém K. Socioeconomic differences in Swedish
children and adolescents injured in road fraffic incidents: cross sectional
study. BMJ 2002;324:396-7.

11 Laflamme L, Eilert-Peterson E. Injury risks and socioeoconomic groups in
different settings. Differences in morbidity between men and between
women at working ages. Eur J Public Health 2001;11:309-13.

12 Borrell C, Pasarin MI. The study of social inequalities in health in Spain:
where are we? J Epidemiol Community Health 1999;53:388-9.

13 Borrell C, Regidor E, Arias LC, et al. Inequalities in mortality according
to educational level in two large southern European cities. Int J Epidemiol
1999:28:58-63.

14 Fernandez E, Borrell C. Cancer mortality by educational level in the city
of Barcelona. BrJ Cancer 1999;79:684-9.

15 Middelkoop BJC, Struben HWA, Burger |, et al. Urban cause-specific
socioeconomic mortality differences. Which causes of death contribute
most? Int J Epidemiol 2001;30:240-7.

16 Pickett KE, Pearl M. Multilevel analyses of neighborhood socioeconomic
context and health outcomes: a critical review. J Epidemiol Community
Health 2001;55:111-22.

17 Bosma H, van de Mheen HD, Borsboom GJJ, et al. Neighborhood
socioeconomic status and all-cause mortality. Am J Epidemiol
2001;153:363-71.

18 Diez-Roux AV, Link BG, Northridge ME. A Multilevel analysis of income
inequality and cardiovascular disease risk factors. Soc Sci Med
2000;50:673-87.

19 Cubbin C, LeClere FB, Smith GS. Socioeconomic status and injury
mortality: individual and neighborhood determinants. J Epidemiol
Community Health 2000;54:517-24.

20 O’Campo P, Rao RP, Gielen AC, et al. Injury-producing events among

children in low-income communities: the role of community

characteristics. J Urban Health 2000;77:34-49.

Organizacién Nubdail de la Salud—Organizacién Panamericana

de la Salud. Clasificacién internacional de enfermedades, 9° revisién.

Washington, DC: 1975.

22 Pasarin MI, Borrell C, Plaséncia A. ;Dos patrones de desigualdades
sociales en mortalidad en Barcelona? Gac Sanit 1999;13:431-40.

23 Brugal MT, Borrell C, Diaz-Quijano E, et al. Deprivation and AIDS in a
southern European city: different patterns across transmission group. Eur J
Public Health (in press).

24 Diez-Roux AV. Multilevel analysis in public health research. Annu Rev
Public Health 2000;21:171-92.

25 Raudenbush S, Bryck A, Cheong YF, et al. Hierarchical linear and
nonlinear modeling. Lincolnwood: Scientific Software International, USA,
2000.

26 Townsend P, Phillimore P, Beattie A. Health and deprivation. Inequality
and the north. London: Routledge, 1988.

27 Hasselberg M, Laflamme L, Weitoft GR. Socio-economic differences in

road-traffic injuries during childhood and youth. A closer look at different

kinds of road users. J Epidemiol Community Health 2001;55:858-62.

Baker SP, Whitfield RA, O'Neill B. Geographic variations in mortality

from motor vehicle crashes. N Engl J Med 1987;316:1384-7.

29 European Monitoring Centre for Drugs and Drug Addiction.
Extended annual report on the state of the drugs problem in the European
Union. Lisbon: European Monitoring Centre for Drugs and Drug
Addiction, 1999.

30 Borrell C, Pasarin MI, Cirera E, et al. Trends in young adult population

in three European cities: Barcelona, Bologna and Munich, 1986-1995. J

Epidemiol Community Health 2001;55:577-82.

Torralba L, Brugal MT, Villalbi JR, et al. Mortality due to acute adverse

drug reactions: opiates and cocaine in Barcelona: 1989-1993.

Addiction 1996; 91:419-26.

32 Wallace R. Urban desertefication, public health and public order:
“planned shrinkage”, violent death, substance abuse and AIDS in the
Bronx. Soc Sci Med 1990;31:801-13.

33 Ching Chi H, Pugh MD. Poverty, income inequality, and violent crime: a
meta-analysis of recent aggregate data studies. In: Kawachi I, Kennedy

w

o O,

(o]

0

2

2

(o]

3

www.injuryprevention.com


http://ip.bmj.com

302

34
35
36
37
38
39
40
41

BP, Wilkinson R, eds. The society and population health. New York: New
York Press, 1999: 276-96.

Kellerman AL, Rivara FP, Somes G, et al. Suicide in the home in relation
to gun ownership. N Engl J Med 1992;327:467-72.

McLoone P. Suicide and deprivation in Scotland. BMJ
1996;312:543-4.

Whitley E, Gunnell D, Dorling D, et al. Ecological study of social
fragmentation, poverty and suicide. BMJ 1999;319:1034-7.

La Vecchia C, Lucchini F, Levi F. Worldwide trends in suicide mortality,
1955-1989. Acta Psychiatr Scand 1994;90:53-64.

Diekstra RFW, Gulbinat W. The epidemiology of suicidal behaviour: a
review of three continents. World Health Stat Q 1993;46:52-68.
Jefferys M. Social inequalities in health. Do they diminish with age?
[editorial]. Am J Public Health 1996,86:473-4.

Beckett M. Converging health inequalities in later life, an artifact of
mortality selection? J Health Soc Behav 2000;41:106-19.

Reijneveld SA, Gunning-Schepers LJ. Age, health and the measurement
of socio-economic status of individuals. Eur J Public Health
1995,5:187-92.

www.injuryprevention.com

42

43
44
45

46

47

48
49

Borrell, Rodriguez, Ferrando, et al

Brugal MT, Barrio G, Regidor E, et al. Discrepancias en el nimero de
muertes por reaccién aguda a sustancias psicoactivas registradas en
Espafia. Gac Sanit 1999;13:82-7.

Moyer LA, Boyle CA, Pollock DA. Validity of death certificates for
injury-related causes of death. Am J Epidemiol 1989;130:1024-32.
Speechley M, StovrakY KM. The adequacy of suicide statistics for use in
epidemiology and public health. Can J Public Health 1991:82:38-42.
Hanzlick R, Parrish RG. The role of medical examiners and coroners in
public health surveillance and epdemiologic research. Annu Rev Public
Health 1996;17:383-409.

Jougla E, Pavillon G, Rossollin F, et al. Improvement of the quality and
comparability of causes-of-death statistics inside the European
Community. Rev Epidemiol Sante Publique 1998;46:447-56.

Krieger N, Williams DR, Moss NE. Measuring social class in US public
hea|t% research: concepts, methodologies and guidelines. Annu Rev
Public Health 1997;18:341-78.

Runyan CW. Using the Haddon matrix: introducing the third dimension.
Inj Prev 1998,4:302-7.

Plaséncia A, Borrell C. Reducing socio-economic inequalities in
road-traffic injuries: time for a pcﬂicy agenda. J Epidemiol Community
Health 2001;55:853-4.


http://ip.bmj.com

