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ABSTRACT
Background Urban regeneration policies are area-
based interventions addressing multidimensional
problems. In this study, we analyse the impact of urban
regeneration processes on the evolution of inequalities in
mortality from certain causes. On the basis of
Fundamental Cause Theory (FCT), our main hypothesis is
that the impact of urban regeneration programmes will
be more clearly observed on the causes of preventable
deaths, as these programmes imply a direct or indirect
improvement to a whole range of ‘flexible resources’ that
residents in relevant areas have access to, and which
ultimately may influence the inverse relationship between
socioeconomic status and health.
Methods Using a quasi-experimental design and data
from Longitudinal Statistics on Survival and Longevity of
Andalusia (Spain), we analyse differences in the
evolution of standard mortality ratios for preventable and
less-preventable causes of premature death. This
encompasses 59 neighbourhoods in 37 municipalities
where urban regeneration projects were implemented in
the last decade within the framework of three different
programmes and in 59 counterparts where these policies
were not implemented.
Results As expected in line with FCT, there are no
significant patterns in the evolution of internal
differences in terms of less-preventable mortality.
However, excessive preventable mortality strongly
decreases in the neighbourhoods with intervention
programmes, specifically in those where two or more
projects were in force. This is even more apparent for
women.
Conclusions The urban regeneration policies studied
seem to contribute to reducing health inequity when the
interventions are more integral in nature.

INTRODUCTION
Urban regeneration projects are among the most
widely used community intervention measures
aimed at reducing urban socioeconomic imbal-
ances. They essentially imply a comprehensive
process, encompassing a combination of projects to
improve the economic, physical, social and envir-
onmental conditions in deprived areas.1 2 One of
their main objectives is to promote more equality
in living conditions among neighbourhoods in
cities.3 Integral action combining interventions in
different policy areas is generally the basic assump-
tion behind their aims, because the problems of a
neighbourhood are understood as having multidi-
mensional causes (exclusion processes, housing
conditions and urban environments).4 5

Neighbourhoods have been conceptualised as
opportunity structures,6 a concept that includes the
role of individuals as active agents. Neighbourhoods
are meant to be pools of resources for living and
health; they constitute spatially defined distribution
networks through which resources are accessible for
improving health. Therefore, as relational spaces
linked to where people live, work and play, they
contribute to the local production of health inequal-
ities in everyday life.7 Given that urban regeneration
processes imply a whole range of neighbourhood
interventions, they may produce direct and indirect
effects on people’s health.8 2 These effects may pri-
marily result from health-specific actions, such as
prevention campaigns, health education/promotion
programmes and removing barriers to healthcare
access. Improvements to housing and the environ-
ment can also mitigate the negative effects of social
disadvantage on people’s health.9 Furthermore,
urban policies can help to change aspects of commu-
nity life, including residents’ perceptions, prevailing
cultural conceptions, mutual support networks and
community life spaces. All these potential impacts
on the ‘community dimension’ of neighbourhoods
can modify structural life chances, contributing to
shaping health outcomes and their social distribution
through the interplay with residents’ life choices.10

Thus, urban regeneration projects can also be con-
ceived as ‘structural transformation agency’ interven-
tions to reduce health inequalities,11 because they
can contribute to increasing the resources that
improve material living conditions and provide a
wide range of options, enabling people to act in
favour of their own health. In a dynamic view, these
interventions can promote health-relevant agency
processes at the neighbourhood level, which may
contribute to modifying the structural conditions
shaping health behaviours and beyond.
A growing amount of research demonstrates the

existence of these positive effects, though generally
at moderate levels.12–15 Nevertheless, there is little
evidence on whether area-based policies are effect-
ive at improving health, and there is a lack of infor-
mation about the mechanisms through which these
interventions could reduce health inequalities. A
number of problems arise when evaluating their
impact: a lack of theory-based designs, studies
using small populations, a lack of comparisons to
evaluate programme effectiveness, the quality of
available data, etc.12 13 16 Moreover, most studies
using health impact assessment lack theoretical fra-
meworks so as to test specific hypotheses.
However, it is recognised that the effects of urban
regeneration can also differ depending on the
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health outcome being analysed.17 18 Thus, evaluating the poten-
tial impact of urban regeneration projects on health inequalities
requires theoretical proposals concerning the mechanisms that
could explain their impact.

Fundamental Cause Theory (FCT) may provide some of these
mechanisms. Its core argument suggests that social inequalities
imply an unequal distribution of ‘flexible resources’ (ie, knowl-
edge, material resources, prestige, social networks, etc) among
individuals, groups and social contexts, which would account
for the existence and persistence of health inequalities.19–21

Studies inspired by FCT have tested how fundamental the role
of socioeconomic conditions is in health inequalities, by com-
paring situations where flexible resources can be deployed with
situations in which they cannot, because the capacity to use
them or indirectly benefit from them to avoid/minimise the
consequences of illness is lacking.22–24 In this framework, urban
regeneration policies implemented in socioeconomically
deprived areas can be conceived as institutional interventions
aiming at improving the ‘flexible resources’ of communities
where social problems are more highly concentrated when com-
pared to other areas in the same city. These programmes gener-
ally translate into a range of policy actions focusing on housing
improvement, educational services, social support and access to
healthcare and social services. Following from the theoretical
arguments of FCT, such interventions could have some impact
on the distribution of health problems in urban settings, as
people living in the intervened areas may have some health ben-
efits derived from the use of the resources provided by the inter-
ventions. Consequently, area-based interventions, such as urban
regeneration programmes, can in fact help improve residents’
opportunities to avoid the negative consequences of the disease
wherever possible.

Our evaluative proposal is an approach combining the FCT’s
propositions about ‘access to means’ and the underlying prin-
ciple of integral area-based interventions. We aim to test
whether urban regeneration programmes effectively contribute
to reducing health inequalities. Two hypotheses arise from this
framework: first, if urban regeneration policies contribute to
reducing health inequality by increasing flexible resources in
neighbourhoods, this should be apparent when contrasting the
evolution of inequality in preventable mortality against the evo-
lution by causes of death less sensitive to prevention. Second,
drawing on urban regeneration literature, we expect that these
effects will be more evident when regeneration processes comprise
more diverse and integral interventions—in our case, when differ-
ent programmes overlap in the same area—because it will imply
greater allocation of resources and/or different ways to improve
the ‘access to means’. Accordingly, we postulate that when projects
are implemented to intervene on interrelated causes of problems,

this will provide a wider range of options to enable people to act
more readily in the interest of their own health.

METHODS
Design, data source and population
Our study is part of a research project in Spain, entitled Urban
Regeneration and Social Cohesion in Andalusia (RUCOSA). We
used a quasi-experimental design and a range of quantitative
and qualitative techniques to evaluate the effect of urban regen-
eration policies on several dimensions of community life and
life quality.25 Specifically, we examined the evolution of inequal-
ities in mortality from preventable and non-preventable causes
in neighbourhoods where urban regeneration processes had
been implemented (‘experimental areas’) compared with groups
with no such projects (‘comparison areas’). The experimental
group comprises 59 neighbourhoods in 37 Andalusian munici-
palities, where urban regeneration projects had been undertaken
within the framework of three different programmes: Urban
Rehabilitation Areas, implemented from 1999 to 2012 by the
Department of Public Works and Housing of the Regional
Government of Andalusia (ARB); Areas in Need of Social
Transformation, run by the Regional Department of Equality,
Health and Welfare (ZNTS) from 2001 to present; and projects
included in Initiative URBANA run by the framework of previ-
ous European programmes (URBAN) from 2007 to 2014.
Although all these projects involve integral processes of neigh-
bourhood intervention, each originates from a different policy
framework: public space, habitability, social support to families
and communities in re-built houses and buildings (ARB pro-
gramme); poverty, social exclusion and community life, including
interventions from the Andalusian Public Healthcare System aimed
at promoting equality of access to healthcare services, combating
situations of vulnerability and socio-sanitary exclusion (ZNTS);26

and economic competitiveness, social integration, environment
and public space (URBAN). The specific actions included in the
projects developed in each area have been codified in 14 policy
areas in order to compute an index of diversity (see table 1).

The experimental areas were demarcated as aggregations of
census tracts based on information provided by the relevant
agencies and the documentation for each project. For each
experimental area, we selected another geographical area (neigh-
bourhood) in the same city that, based on information provided
in the 2001 Spanish Population and Housing Census, had the
following characteristics: belonging to the same quintile of the
municipal urban inequality indicator, having a population size
that would differ by no less and no more than 50% of the size
of the experimental area, and having a similar urban morph-
ology (ie, types of building and urban fabric). In total, the study
includes 118 neighbourhoods (see table 2).

Table 1 Description of urban regeneration programmes and budget distribution

Programme Main policy framework Time span

Budget Policy areas

Total (millions euros)
Average by project
(millions euros)

Average by inhabitant
and year (euros)

Diversity
index (0–1)*

ARB Habitability and social integration 2000–2014 2161 80.1 9452 0.66
ZNTS Poverty and socio-sanitary exclusion 2001–present 26.6 0.9 259 0.16
URBAN Urban renewal, environment, and

economic competitiveness
2007–2014 160 10.6 1713 0.44

Source: RUCOSA project based on information provided by governmental agencies and 2001 Spanish Population and Housing Census.
*This diversity index measures the number of areas included in each project, where 1 means that actions in the 14 policy areas are planned. The table shows the average value by
programmes. A single action was oriented towards different policy areas, which made it impossible to offer the distribution of the budget by policy areas. More details in Navarro, C.J.
(ed.) (2016) Improving the city by transforming their neighbourhoods, Seville, Centre for Local Political Sociology and Policies, Pablo de Olavide University (forthcoming).
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We used data from Longitudinal Statistics on Survival and
Longevity in Andalusia (2002–2010, Instituto de Estadística y
Cartografía de Andalucía). This allowed us to examine longitu-
dinal information on mortality and its causes through a 9-year
follow-up of 7 236 154 people (98.3% of the registered popula-
tion) living in Andalusia on 1 January 2002. It is based on the
information collected in the Census of Population and Housing
2001 and supplemented with that provided by statistical bulle-
tins on death and residential municipal register variations.27

Specifically, we focused on the population aged 20 to 69 years
living in the experimental and comparison areas in 2001
(N=245 337 and N=218 462, respectively). Our data offered
the basis on which to assess the impact of intervention based on
measurements at the beginning of the projects and to compare
them with measurements obtained towards the end of the pro-
jects—this was used as a proxy of postintervention measures,
depending on data availability. Using longitudinal data helped to
overcome problems associated with analysing the impact of
urban policies based on cross-sectional measurements, when
results could have been eventually affected by changes in popu-
lation resulting from the implementation of the urban regener-
ation projects themselves. The analysis was thus based on the
monitoring of individuals until 2010; specifically, those who
had been exposed to the neighbourhood—therefore, to the
interventions—from 2001 onwards, excluding the bias that
could have been introduced by newcomers in the neighbour-
hoods after the interventions.

Variables
Dependent variables: preventable and less-preventable mortality
Although mortality represents an extreme health outcome—it
reflects exposure to specific risks and the accumulation of disad-
vantages through life—it has been previously used in the impact
assessment of urban regeneration policies owing to the availabil-
ity and reliability of data for comparative analysis.12 In addition
to the overall phenomenon, we also analyse causes of death
responsive to prevention and those subject to the poor develop-
ment of preventive knowledge. In line with our first hypothesis,
the impact of urban regeneration programmes should be stron-
ger on the former. Accordingly, our analyses were performed
taking into account two dependent variables: mortality from
preventable causes and mortality from less-preventable causes,
based on the classification proposed by Mackenbach et al.24 The
online supplementary material provides details of the codes
included in each group in accordance with the International
Classification of Diseases, ICD-10. Moreover, given the rela-
tively shorter period to assess the impact of area-based interven-
tions on mortality outcomes, we decided to use a third variable
called ‘preventable-restricted’. With this we aimed at restricting
the analysis to the causes of death that could potentially be
influenced by the nature of the interventions throughout this
period. Thus, this variable included only infectious and parasitic
diseases, injuries caused by road traffic accidents, accidental falls
and suicide, and avoidable mortality through medical interven-
tion and behavioural change such as hypertensive disease,
ischaemic heart disease and cerebrovascular disease.

Independent variables: intervention and integrality
The type of intervention is our basic independent variable. Of
the 59 experimental areas, 42 operated one exclusive project
from ARB (16), URBAN (7) or ZNTS (19). A combination of
two or more projects from these programmes was implemented
in the remaining 17 experimental areas, which, for analytical
purposes, resulted in what we termed ‘overlap of policies’. The
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combination of interventions included either ARB and ZNTS
programmes in 10 areas, or one of them in partnership with the
URBAN programme in 7 areas. In these cases, we assumed that
the integral nature of the urban regeneration process is greater,
as the policy framework of the different programmes allowed
complementary interventions. Therefore, our experimental vari-
able differentiates between three types of neighbourhoods:
those that had no urban regeneration projects (comparison),
those where only one project was implemented (experimental 1
project) and those where two or more projects were simultan-
eously undertaken (experimental ≥2 Projects). Indeed, the diver-
sity index of the interventions was higher in experimental areas
where projects overlapped than it was in experimental areas
with only one project (mean 0.68 vs 0.38, respectively).

Statistical analysis
We computed relative mortality in each neighbourhood over the
periods 2002–2004 and 2008–2010 for all three variables. We
estimated standard mortality ratios (SMR) using the indirect
standardisation method. The expected cases of mortality were
obtained through age-specific standard rates in the whole of
Andalusia for the 2002–2010 period. Finally, the SMR for each
group of cause, neighbourhood and period were estimated
through Poisson regression models. SMR do not allow us to
infer mortality rate rises or falls when comparing one period
with another, but instead indicate whether the probability of
death for a standard resident in an area significantly increases or
decreases when compared with the standard population.28 This
method allows us to assess whether the internal inequalities in
terms of mortality in each type of neighbourhood increased or
decreased over the periods analysed. For this purpose, we used
pairwise comparisons of estimated marginal means between the

first and the last 3-year period for each type of neighbourhood.
To focus on premature mortality, we analysed the evolution of
SMR for the population aged 20–69 years. The analyses are seg-
regated by gender in view of the different health and mortality
patterns between men and women

RESULTS
The descriptive statistics show that our neighbourhood groups
have similar characteristics in terms of population size, urban
inequality index at a municipal level (by quintiles) and age com-
position. Their higher SD across all age bands seem to indicate
more variability by age composition than in the experimental
group, but this had no influence on the results because we use
age-standardised mortality ratios. Moreover, the differences
according to national distribution of the socioeconomic inequal-
ity index indicate that the experimental group is more vulner-
able than the comparison group. In this regard, it should be
noted that the most of the projects targeted the most deprived
urban areas in Andalusia (table 2). When we differentiated
between neighbourhoods where only one project was implemen-
ted and those where projects overlapped, small differences
between the three groups were found (though these are not stat-
istically significant). Thus, even when policies overlapped in
strongly deprived areas, no significant differences existed
between experimental and comparison neighbourhoods.

As expected, in line with FCT, we did not observe significant
differences in mortality due to less preventable causes among
the compared periods for each neighbourhoods group (tables 3
and 4). If we examine the evolution of SMR for preventable
mortality causes, a significant decrease is apparent in all three
types of neighbourhood. Moreover, although the mortality risk
due to preventable causes was still higher in experimental areas

Table 3 SMR for men (aged 20–69) from preventable and less-preventable causes of death

Experimental neighbourhoods (≥2 project)

Internal differences in SMR† Sig. 95% CIObservation units (17 by period)
2002–2004 2008–2010
SMR (95% CI) SMR (95% CI)

Preventable (all) 1.59 (1.44 to 1.74) 1.25 (1.12 to 1.38 −0.34 *** −0.54 to −0.14
Preventable-restricted 1.71 (1.51 to 1.94) 1.19 (1.03 to 1.38) −0.52 *** −0.80 to −0.25
Less-preventable 1.57 (1.29 to 1.85) 1.34 (1.09 to 1.59) −0.23 −0.60 to 0.15
All-causes 1.55 (1.44 to 1.65) 1.37 (1.27 to 1.48) −0.17 * −0.32 to −0.02

Experimental neighbourhoods (1 project)

Observation units (42 by period)
2002–2004 2008–2010
SMR (95% CI) SMR (95% CI)

Preventable (all) 1.41 (1.30 to 1.52) 1.13 (1.04 to 1.22) −0.28 *** −0.42 to −0.14
Preventable-restricted 1.44 (1.30 to 1.59) 1.10 (0.98 to 1.24) −0.33 *** −0.53 to −0.14
Less-preventable 1.31 (1.12 to 1.50) 1.27 (1.09 to 1.46) −0.03 −0.30 to 0.23
All-causes 1.35 (1.27 to 1.43) 1.16 (1.09 to 1.23) −0.19 *** −0.29 to −0.08

Comparison group

Observation units (59 by period)
2002–2004 2008–2010
SMR (95% CI) SMR (95% CI)

Preventable (all) 1.02 (0.95 to 1.10) 0.89 (0.82 to 0.95) −0.14 *** −0.24 to −0.03
Preventable-restricted 1.01 (0.91 to 1.12) 0.89 (0.80 to 1.00) −0.12 −0.26 to 0.02
Less-preventable 1.10 (0.95 to 1.25) 0.92 (0.79 to 1.05) −0.18 −0.37 to 0.02
All-causes 1.06 (1.00 to 1.12) 0.91 (0.86 to 0.96) −0.15 *** −0.23 to −0.07

*p<0.05; ***p<0.001.
†Internal differences in SMR indicates comparison of marginal means between first and last period, estimated by using Poisson regression.
SMR, standard mortality ratios.
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than in the whole of Andalusia, its decrease was slightly higher
in experimental areas where two or more projects were imple-
mented (SMR difference=−0.34; p<0.001) or where one
project was in force (SMR difference=−0.28; p<0.001) com-
pared to the trend in the comparison group (SMR difference=
−0.14; p<0.001). This trend is even clearer for women: the
SMR evolution shows how the initial high mortality risk is cor-
rected and disappears in the last 3-year period, in experimental
areas with intervention overlap (SMR difference=−0.51;
p<0.001) and in those where only one intervention was in force
(SMR difference=−0.23; p<0.05). No significant change is
observed in the comparison group (table 4). In the case of men,
the difference is stronger when we focus on preventable-restricted
causes of death, it includes causes that potentially are closely
linked to interventions (SMR difference=−52; p<0.001).

Figure 1 illustrates the differences in SMR by infectious and
parasitic diseases, injuries and avoidable mortality through
medical intervention such as hypertensive disease, ischaemic
heart disease and cerebrovascular disease (preventable-restricted
group). The excess of mortality by those causes is significantly
reduced in the intervened areas. From 2002–2004 to 2008–
2010, SMR in neighbourhoods where two projects have been in
force decreased significantly for both sexes: from 1.71 (CI 1.44
to 1.74) to 1.19 (CI 1.03 to 1.38) in men and from 1.70 (CI
1.34 to 2.06) to 1.20 (CI 0.90 to 1.50). According to the infor-
mation provided by the CI, the inequality in mortality for these
preventable causes of death disappears for women in 2008–
2010. Conversely, no significant changes were found in the
comparison group.

DISCUSSION
The analysis shows in the first place that the decrease in excess
mortality in intervened areas is mainly the result of reduced

deaths from preventable causes, which is consistent with the the-
oretical frame of FCT. The FCT scheme suggests four ‘meta-
mechanism’ to differentiate between ways in which a set of spe-
cific mechanisms can emerge and contribute to reproducing the
relationship between socioeconomic conditions and health.
These four meta-mechanisms are: access to means, spill-overs,
socially structured individual health preferences and institutional
agency.29 The first one refers to systematic differences according
to socioeconomic conditions in the access to means at individual
and contextual level. This is the main assumption of our
research, aligned with the underlying argument that urban
regeneration policies can contribute to increasing the flexible
resources promoting health-relevant agency. Urban regeneration
policies can enhance access to a wide range of material and non-
material resources, so that people living in the target areas
improve their education and employment situation, their social
relations, the access to public and health services and so
on.9 30 31

Different pathways through which these policies can have an
effect on health inequity have been identified in urban renewal
literature:32 (1) enhancing access to certain material and non-
material resources that contribute to mitigating unequal distribu-
tion across different social groups, such as gender, ethnicity and
socioeconomic status; (2) directly improving neighbourhoods’
physical and social environment, that is, ensuring a fairer distri-
bution of those community factors which can promote health
(health amenities) or transforming those which can be harmful,
that is, unprotected roads which can cause accidents, poor water
facilities failing to provide drinkable water, badly insulated
buildings which can increase risk of respiratory diseases,
degraded social spaces which increase psycho-social unrest and
do not facilitate social interaction, etc; and finally (3), improving
opportunities and action capacity in affected communities, that

Table 4 SMR for women (aged 20–69) from more-preventable and less-preventable causes of death

Experimental neighbourhoods (≥2 project)

Internal differences in SMR† Sig. IC 95%Observation units (17 by period)
2002–2004 2008–2010
SMR (95% CI) SMR (95% CI)

Preventable (all) 1.52 (1.27 to 1.76) 1.00 (0.81 to 1.20) −0.51 ** −0.82 to −0.20
Preventable-restricted 1.70 (1.34 to 2.06) 1.20 (0.90 to 1.50) −0.50 * −0.97 to −0.03
Less-preventable 1.19 (0.82 to 1.56) 1.33 (0.94 to 1.72) 0.14 −0.40 to 0.68
All-causes 1.51 (1.35 to 1.67) 1.15 (1.01 to 1.29) −0.36 *** −0.57 to −0.15

Experimental neighbourhoods (1 project)

Observation units (42 by period)
2002–2004 2008–2010
SMR (95% CI) SMR (95% CI)

Preventable (all) 1.28 (1.11 to 1.45) 1.05 (0.90 to 1.20) −0.23 * −0.46 to −0.01
Preventable-restricted 1.42 (1.17 to 1.66) 1.10 (0.89 to 1.32) −0.32 −0.64 to 0.01
Less-preventable 0.95 (0.70 to 1.20) 1.06 (0.80 to 1.32) 0.10 −0.26 to 0.46
All-causes 1.23 (1.12 to 1.33) 1.10 (1.00 to 1.20) −0.13 −0.28 to 0.02

Comparison group

Observation units (59 by period)
2002–2004 2008–2010
SMR (95% CI) SMR (95% CI)

Preventable (all) 0.90 (0.78 to 1.01) 0.86 (0.75 to 0.97) −0.04 −0.20 to 0.12
Preventable-restricted 0.95 (0.78 to 1.12) 0.73 (0.59 to 0.88) −0.22 −0.44 to 0.01
Less-preventable 0.93 (0.72 to 1.14) 1.10 (0.88 to 1.32) 0.17 −0.13 to 0.47
All-causes 0.92 (0.84 to 0.99) 0.95 (0.87 to 1.03) 0.03 −0.08 to 0.14

*p<0.05; **p<0.01; ***p<0.001.
† Internal differences in SMR indicates comparison of marginal means between first and last period, estimated by using Poisson regression.
SMR, standard mortality ratios.
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is, improving urban transport and accessibility to promote
better social integration of vulnerable communities across the
city—which would mitigate residential segregation and fight
stigmatisation—improving work skills through training plans,
promoting participation and raising awareness about social pro-
blems, working on integration between neighbours, a sense of
belonging and collective effectiveness, etc.

In the studied areas, the improvement of substandard houses,
buildings and environment could reduce mortality excess due to
infectious disease and injuries. In a cross-sectional survey carried
out in the framework of the RUCOSA project in 2015 in neigh-
bourhoods from big cities in Andalusia, ∼8% of the respondents
who lived in intervened areas for more than 14 years confirmed
that their house was renovated with the support of public pol-
icies. This proportion rose to 12% in neighbourhoods from
areas with project overlap. In the case of buildings, these pro-
portions were 14.8% and 21.1%, respectively. On the basis of
census data (2001 vs 2011), we can also observe improvements
in the proportion of homes without barriers (see online
supplementary material).

The mechanism called Institutional Agency can also play a
relevant role here. This meta-mechanism highlights the active
and dynamic functions of institutions.29 For example, institu-
tions such as the healthcare system, social services and the edu-
cation system can also contribute to preserving (or mitigating)
health inequalities through the way they interact with or treat
individuals depending on their socioeconomic circumstances,
gender, ethnicity, age, etc. In this regard, there have been
actions developed in the framework of the ZNTS programme,
such as the creation of a primary care professional network to

promote collaborative work and to guide healthcare towards
vulnerable families living in areas with special need of social
transformation. Specifically, these actions have been oriented to
improve access to healthcare and continuity of care in those
areas.26 33 The improvement of healthcare access in those areas
could be related to the decrease of mortality excess due to
hypertensive disease, ischaemic heart disease and cerebrovascu-
lar disease. In addition, according to the RUCOSA survey, more
than 30% of residents from intervened areas declared that
public services in the neighbourhood, like school, primary
healthcare centre, social services, public transport and
cultural-leisure time services, have improved over the last
10 years. In this line, and using census data, we have also
identified an increase in the percentage of young people
achieving compulsory education in the intervened areas
between 2001 and 2011 (see online supplementary material).
Therefore, our findings are in line with previous research
showing the positive impact of urban regeneration on health
and its social determinants,14 15 34–40 yet introducing a spe-
cific analytical link in order to explain this impact (ie,
improvement of ‘access to means’ and the reduction of pre-
ventable mortality).

Second, our analysis shows that the urban regeneration pol-
icies being studied seem to contribute to reducing health
inequity when the intervention is more integral, that is, when it
involves combined interventions from different policy frame-
works. Specifically, combined actions imply more-integral inter-
ventions, because the development of policy measures in more
and diverse policy areas, as well as different types of interven-
tion strategies—for instance, combining actions for individuals

Figure 1 Trend in internal mortality disparities by the type of neighbourhoods: preventable (restricted) and less preventable causes of death.
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and families, and for the urban environment—could promote
more reliable improvements to the level and character of depriv-
ation in intervened areas—for instance, combining housing and
public space improvements with social support and healthcare
access and continuity of care. In this vein, previous research
shows that the mortality risk is influenced by relative changes in
the level of deprivation of neighbourhoods.41 42

Third, this analysis also shows that potential effects are even
more evident for women than for men when we focus on our
extended group of preventable causes. Two complementary
explanations can be suggested: women are more exposed to
neighbourhood life and thus to the improvements derived from
urban regeneration projects, whether direct (housing improve-
ment and accessibility to guidance and health services) or indir-
ect (urban context improvements).43 Alternatively, this may
reflect the effects of the ‘substitution of resources’ hypothesis,
which states that the beneficial effects of the resources contribu-
ted by these types of policies are stronger for women than for
men, because the result being assessed (in this case inequality in
mortality) depends to a greater extent on these policies in view
of the lack of other resources.44

Finally, it is necessary to bear in mind that the differences in
health inequality reduction could also reflect differences in
health-related behaviours according to gender, as well as bio-
logical differences, life conditions at an early stage, differences
in illness processes in adulthood and susceptibility to mortality
risk. This has important implications for the planning of urban
regeneration processes given that in addition to generally
helping to overcome health inequity, by incorporating a gender
perspective in their design, they may contribute useful tools for
addressing gender health inequality.45

Our results suggest that urban regeneration processes can
contribute to reducing health inequalities by acting as a
‘structural transformation agency’ through promoting the
improvement of neighbourhood conditions and trying to
address the unequal social distribution of resources relevant
to health. Urban regeneration projects can also be conceived
as community interventions, oriented at promoting the role
of individuals as active agents that are able to produce struc-
tural changes at local levels and thus enhance the health of
deprived communities (in the medium to long term).11

Area-based interventions imply changes in structural life
chances, which modify and improve residents’ life choices
according to their access to more and diverse flexible
resources. Our analysis also suggests that more-integral inter-
ventions—namely, more diverse flexible resources at the indi-
vidual and the community level—imply a greater reduction in
mortality risk in experimental overlap neighbourhoods, and
that a similar effect appears at higher exposure to the neigh-
bourhood structure opportunity, as the gender difference in
our analysis shows.

CONCLUSION
Our study contributes to the growing literature on urban
renewal and health equity, by using a quasi-experimental design
and data on the follow-up of the population in intervened and
comparison areas. This approach minimises problems related to
changes in the social composition of neighbourhoods when
attempting to assess the impact of urban regeneration pro-
grammes. It also opens up the possibility to integrate contribu-
tions from health sociology in the health impact assessment of
area-based interventions. Specifically, the study has taken into
account potential variations in the effectiveness of flexible

resources according to gender and the nature of the health
outcome being investigated. This approach could evidently
benefit from integrating in the future at least two different
points of view. First, detailed analyses are required considering
other variables representing less-extreme results than mortality
in order to more robustly verify the existence of these effects.
As mentioned above, relevant literature indicates that the impact
of urban regeneration processes can vary depending on the
health results examined. Our study adds that this impact should
be more evident regarding preventable diseases. Yet, we were
unable to split preventable mortality into more specific causes of
death, which undoubtedly could have contributed to test specific
pathways among the interventions and mortality. We focused on
groups of causes of death with enough events in the intersection
among type of areas and periods for both sexes in order to
maintain the stability of SMR.

Second, our study allows us only to verify that area regener-
ation projects have potential effects on residents’ health at an
aggregate level of analysis: neighbourhoods. Therefore, it would
be beneficial to carry out different types of analyses to investi-
gate urban regeneration effects in greater detail, not solely on
preventable mortality but instead on quality of life and mor-
bidity. More relevant in our view, another methodological
approach might enable the unravelling of the underlying
mechanisms of the effects of interventions on health in spe-
cific areas combining contextual and residents’ information.
Particularly contributing would be the relative importance of
direct and indirect effects of urban regeneration projects (ie,
What is the importance of being or not being the beneficiary
of a specific measure in an intervened area?), the level of
exposure to the projects (ie, Which specific groups are
affected and to what extent is level of exposure important in
terms of life in the neighbourhood?) and the type of expos-
ure according to the resources acquired during the interven-
tion process (ie, Which flexible resources derived from this
type of policy are the most relevant and what type of mea-
sures have residents benefitted from?).

If we view neighbourhoods as opportunity structures that
condition the distribution of material resources, knowledge, par-
ticipation in cultural life, social relations and the support net-
works among individuals and families living in these areas, then
urban regeneration policies imply interventions that can have an
effect on the processes through which these resources are
socially distributed.7 In line with our aim of integrating FCT
postulates with the assessment of the impact of urban regener-
ation policies, this could imply that area-based initiatives
improve the opportunity structure by providing different types
of flexible resources to residents, which may mediate the well-
documented inverse relationship between socioeconomic status
and mortality risk.

What is already known on this subject

▸ The built environment can influence the health of residents
and its social distribution.

▸ Neighbourhoods constitute spatially defined distribution
networks, through which resources are accessible for
producing good health.

▸ Urban regeneration policies can have positive effects on
health, though generally at moderate levels.
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What this study adds

▸ This theory-driven study provides evidence concerning the
effect of urban regeneration processes on health inequality
using a quasi-experimental design. Urban regeneration
policies seem to contribute to reducing excessive
preventable mortality when interventions are more
comprehensive in nature.

▸ It opens up the possibility to integrate contributions from
health sociology in the health impact assessment of
area-based interventions.

▸ Area-based initiatives can improve the opportunity structure
providing flexible resources to residents, which may mediate
the inverse relationship between socioeconomic status and
health.
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