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Abstract: There is considerable evidence pointing to the existence of a socioeconomic gradient in
mortality, which tends to be steeper in urban areas. Similar to other European cities, Lisbon is far
from homogeneous since considerable geographical inequalities exist between the more advantaged
and the more deprived neighborhoods. The main goals of this study are to describe the geographical
pattern of premature deaths (before 65 years old), avoidable deaths (preventable and amenable to
healthcare) and cause-specific mortality (HIV/AIDS and suicide) in Lisbon, at the lower
administrative level (civil parish, in Portuguese: Freguesia), and analyze the statistical association
between mortality risk and deprivation, before (1999-2003) and during the economic crisis (2008
2012). Smoothed Standardized Mortality Ratios (sSSMR) and Relative Risk (RR) with 95% credible
intervals were calculated to identify the association between mortality and deprivation. The analysis
of the geographical distribution of cause-specific mortality reveals that civil parishes with high
sSMR in the first period continued to present higher mortality rates in the second. Moreover, a
significant statistical association was found between all the causes of death and deprivation, except
suicide. These findings contribute to understanding how social conditions influence health
outcomes and can offer insights about potential policy directions for local government.

Keywords: inequalities; area deprivation; avoidable deaths; premature mortality; preventable
deaths; amenable deaths due to healthcare; HIV/AIDS; suicide; urban health; cities; geography

1. Introduction

Inequalities in health are a persistent challenge worldwide, as there are considerable variations
associated with socioeconomic factors across and within countries [1-3], as well as within cities [4,5].
However, most studies focus on country-to-country comparisons, which may not be appropriate for
informing local policymaking because data can mask intra-urban differences [6].

Differences regarding the demographic, economic, and environmental characteristics, the
different level of access to housing, amenities, and services, and to other societal challenges impacting
cities explain the presence of intra-urban inequalities [7,8]. Considering previous studies on
European cities, socioeconomic inequalities in health continue to be of greater magnitude in more
urbanized communities, where vulnerable people are clustered in impoverished neighborhoods and
deprived areas, usually in the suburbs of the city or in inner city areas [9-11]. Costa et al. [12] observed
that municipalities performing worse in health determinants also present worse health outcomes.
Samoli et al. [13] discovered that, in poor urban areas, poorer air quality is usually observed. Both
studies agree that it is important to identify these areas to support local action [12,13] because poor
circumstances might be modifiable by policies at the local level [14], and acting in these places enables
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the greatest impact on reducing inequalities [15,16]. Therefore, tackling social inequalities in health
is a major priority [17].

There is considerable evidence pointing to the existence of a marked geographical and
socioeconomic gradient in mortality in urban areas [18], namely between municipalities in the same
region or metropolitan area [12,19] and even at the smaller area level [9,20,21]. Thus, the small area
level is considered the most favourable geographical scale for avoiding the ecological bias created by
heterogeneity within the area, and for detecting spatial mortality trends that may not be apparent in
larger geographical areas. However, the number of cases within the small area is often reduced. The
application of Bayesian models like the hierarchical BYM model, developed by Besag, York, and
Molié [22], accounts for the spatial auto-correlation of individuals by pooling information from
neighboring regions, overcoming this limitation related to observations with small outcome counts
[23,24].

Material deprivation is a major health determinant that refers to the lack of fundamental needs,
which are context- and time-specific [25]. According to Townsend [26], it is multidimensional and
includes a wide range of variables (e.g., education, employment, and housing conditions) that can be
translated through a composite indicator. These indexes, that started being developed in the 1970s,
and are now available in almost all the European Countries, contribute to a better understanding of
spatial inequalities in health since evidence suggests the effect of material deprivation on health
inequalities [3].

Material deprivation is one of the most suitable measures to understand mortality disparities
within urban areas [24,27,28]. Thus, urbanization exacerbates the adverse impacts of material
deprivation on mortality [29]. Previous ecological studies have found an association between a
material deprivation composite index and total mortality [9], premature deaths [28,30], avoidable
mortality amenable to healthcare [23], diabetes [31], infectious diseases [31], cancer [32], dementia
[33], suicide [24], ischemic heart disease [34], cancer [35], cerebrovascular disease [36], chronic liver
disease [29], and traffic injuries [21]. In the context of crisis and austerity, these associations tend to
increase, as vulnerable populations appear to be more affected by the negative consequences of
austerity measures [19,37,38]. Nonetheless, studies to date regarding total mortality in several
European cities revealed that the 2008 economic crisis did not change this pattern in the short term
[39].

By focusing on the lower administrative level of the City of Lisbon, Portugal’s capital, and
considering the period both prior to (1999-2003), and during the economic crisis (2008-2012), this
analysis aims to: (i) characterize the geographical pattern of mortality, and (ii) analyze the statistical
association between mortality and material deprivation. Three groups of causes of death, considered
avoidable and highly associated with deprivation, have been selected: (1) deaths before age 65
(premature mortality); (2) deaths that could have been avoided through effective public health and
primary preventive interventions (preventable deaths); (3) deaths that could have been avoided by
prompt and efficient health care services (amenable deaths due to healthcare). Deaths from
HIV/AIDS were also analyzed due to high mortality rates in the Lisbon Metropolitan Area [40].
Finally, suicide and self-intended harm were also included in this study because their increase is
considered one of the first signs of an economic crisis [24].

2. Materials and Methods

2.1. Study Area

In addition to being the capital of Portugal, Lisbon is the political, economic, social, and cultural
heart of the Lisbon Metropolitan Area, where over a quarter of the Portuguese population lives.
Specifically, the municipality of Lisbon is home to almost 5% (509,515 inhabitants) of the Portuguese
residents, presenting a population density of 5,047 hab./km?. Still, the number of city users (resident
and non-resident population working or studying in the city) increases by more than 70% due to the
movements of those who commute.
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More than a quarter of Lisbon City inhabitants have higher education and a competitive wage
level, as compared with other cities: the average monthly earning is almost 50% higher when
compared with the rest of Portugal [41]. Similar to other southern European cities, the population is
becoming older, particularly within the city centre: the population aged 65 or over represents 24%
while the young are 12% of the population. The improvements to the transportation network and
increase in purchasing power during the 1970s and 1990s allowed many families to move to the
surrounding municipalities, relegating the city centre to older citizens (24%) and immigrants (11%)
[42]. Recently, tourism has changed this pattern, with many buildings being renovated and adapted
for local touristic accommodation, resulting in displacement and gentrification in several historic
neighborhoods [43,44].

The municipality of Lisbon is subdivided into civil parishes (in Portuguese: Freguesias), the
lowest administrative unit of local government in Portugal, and the most appropriate level to capture
inequalities and enable intra-city analysis. Civil parishes share many responsibilities with
municipalities, mostly related to the fulfilment of the needs of local communities (e.g., socio-
economic development, spatial planning, public transport, housing, social care, culture,
environment) [45].

2.2. Design, Source of Information and Indicators

An ecological study was performed on trends based on two periods, one prior to the economic
crisis (1999-2003) and one during the crisis (2008-2012). Data on mortality, population, and
socioeconomic conditions were provided by the National Statistics Institute (in Portuguese: Instituto
Nacional de Estatistica—INE) for 42 civil parishes in Lisbon. Due to data confidentiality, mortality
from 12 civil parishes from the city centre, with an average population of 1,833 inhabitants in 2001,
were aggregated into a larger geographic unit covering 3 km? and a total population of 12,822
inhabitants.

A total of five causes of death were analyzed: premature mortality, preventable deaths,
amenable deaths due to healthcare, HIV/AIDS, and suicide (Table 1). Notice that both preventable
deaths and amenable deaths due to healthcare are based on the list of avoidable causes of death
defined by the official statistical office of the European Union (EUROSTAT), which also specifies an
age limit of 74 years old for almost all avoidable causes of death [46]. Data on mortality was stratified
by age groups and aggregated for the periods of analysis. The resident population from 2001 and
2011 was stratified and aggregated in the same way as the mortality data.

Table 1. Groups of causes of death and specific causes, by age group and ICD10.

A
Mortality 5¢ ICD10 Cause of Death
Group
Premature Mortality 0-65 all
049 E10-E14

A15-A19, B90, B15-B19, B942, C00-C14, C15, C16, C18-C21,
0-74 C22, C33-C34, C43, C50, C53, F10, F11-F16, F18-F19, 120-
125, J40-J44, J47, K70, K73-K74
B20-B24, V01-V99, Y85, W20-W64, W75-X39, X50-X59, Y86,
X60-X84, Y870, X85-Y09, Y871
0-49 E10-E14
A15-A19, B90, B15-B19, B942, C18-C21, C43, C50, C53, C67,
0-74 C73, C81-C85, C91-C95, 120-125, 160-169, J02, J09-J18, J45-
J46, K25-K28, N0O0-N29, Q00-Q99
All B20-B24, P00-P96
HIV/AIDS All B20-B24

Preventable deaths

All

Amenable deaths due
to healthcare
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Suicide and self-
intended harm 10+ X60-X84, Y87.0
Mortality

The material deprivation indicator was based on the approach adopted by Santana et al.
[19,31,47]. This composite metric takes into account three dimensions: education, employment, and
housing conditions. The indicators selected to translate these dimensions (from the 2001 Census)
were: (i) illiteracy rate (population over the age of 10 unable to read and write); ii) unemployment
rate (unemployment in the labour force); (iii) substandard housing rate (houses with no toilet). Table
2 provides some descriptive information about these three indicators, as well as population. Based
on the Carstairs and Morris method [48], the indicators considered in this index were standardized
(using the z-score method) so that each indicator has a weighted mean of zero and a variance of one,
and exerted the same influence upon the final result. As this measure is dimensionless and arbitrarily
fixed, we introduce it into the model in terciles, with t1 representing the civil parishes with lower
deprivation and t3 those with higher deprivation.

Table 2. Descriptive characteristics of the Lisbon Municipality” parishes—2001.

Indicator Minimum Average Standard Deviation Maximum
Population (n) 3182 13,444 10,694 46,410
literacy rate (%) 2.1 6.1 2.1 12.9
Unemployment rate (%) 4.6 7.2 1.4 11.3
Substandard housing rate (%) 0 0.7 0.5 1.9

Source: based on Census data from National Statistics Institute.

2.3. Analysis

The Standardized Mortality Ratio (SMR) was calculated for the total population of the city of
Lisbon.

Due to the population size and the low number of deaths, we used the hierarchical Bayesian
model introduced by Besag, York, and Mollié (BYM) to obtain smoothed SMR (sSMR) and the
probability of excess risk [22]. This approach helps to generate smoothed estimates while still
providing a clear spatial pattern, mitigating potential bias [20]. BYM controls for the spatial
dependency between geographical areas, which means that adjacent neighbors are more likely to
have a similar mortality level than distant areas, along with the non-spatial variability. Thus, this
model takes the spatial and the heterogeneous random effects into account to provide smoothed
estimates and a clear spatial pattern [21,23,31].

For each cause of death, the sSSMR was calculated using the following model:

0; ~ Poisson(E;0;)
Log(6;) = a+ S; + H,;

M

where, for each small area i, O: is the number of observed deaths for a particular cause of death in the
small area 7, Ei is the expected number of deaths (of each cause) in the small area i and 0;, the relative
risk for each area and cause of death. o represents the intercept, S: the spatial random effect, and Hi:
the heterogeneous (non-spatial) effect. The expected number of deaths in each area was determined
by indirect standardization, using the Lisbon population in 2001 and 2011 (multiplied by the number
of years in each sample period: 5 years), and using mortality rates by age and cause of death as
reference.

We also calculated the likelihood of mortality excess risk based on sSMR (sSMR > 100). The value
100 reflects the Lisbon standard; that is, the mortality ratio if there were no variations between civil
parishes.
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In addition, to analyze the trend regarding the association with material deprivation, we fitted
an ecological regression model that incorporates this composite indicator as an explanatory variable.
The regression was formulated as follows:

Log(0i) = B1 + B2 X2i + B3 Xzi + Si+ Hi 2)

where exp(p2) (respectively, exp([3s)) denotes the relative risk of mortality in the areas included in the
second tercile, X2i (respectively, third tercile, Xsi) group with respect to those included in the first
tercile deprivation group (Xu11).

The relative risk (RR) was obtained based on their posterior means, along with the
corresponding 95% credible intervals (95% CI). An RR was considered significantly higher or lower
than 1 if its 95% CI did not include 1. The posterior distributions were obtained using the “Integrated
Nested Laplace Approximation” (INLA) method [49]. An intrinsic conditional autoregressive prior
distribution (ICAR) was assigned to the spatial effect, while the heterogeneous effect is represented
using independent normal distribution [22]. A half-normal distribution with mean 0 and precision
0.0001 was assigned to the standard deviations os and on. A vague prior distribution was assigned to
the parameters {31, 32, and (3. Notice that the parametrization of the model may be complex and
influence the outcome of the analysis, so a sensitivity analysis was performed in order to best select
the parameters of the model. Other authors use this methodology to perform disease mapping and
socioeconomic inequalities in mortality at the small area level [9,20,50]. These models were developed
using the INLA library (version 3.0.1) recommended by Rue et al. [49] and the R statistical package.

2.4. Limitations of the Study

The findings of this study must be viewed with certain drawbacks in mind. First, it is important
to note that the data used to build the material deprivation index is from 2001, and the deprivation
of areas may have changed over time. This option was already taken by other researchers [24,39]
considering the probability that the ranking of areas by socioeconomic deprivation would remain the
same.

Second, due to the need to maintain confidentiality at statistical level, the access to mortality
data was only possible with aggregated data from 12 parishes in the city centre. As a consequence,
the situation of these parishes has been subsumed in the analysis as it may obscure the kind of
statistical association between variables. Furthermore, we only have access to the deceased person’s
last place of residence and we do not know how long the person had been living there.

Third, according to the EUROSTAT’ list of avoidable causes of death, some diseases and
conditions are included in both amenable and preventable deaths, since certain conditions are
considered as both treatable and preventable (examples are ischemic heart diseases and diabetes)
[46]. Therefore, the rates cannot be summed up without duplication.

Fourth, the amenable deaths due to healthcare and preventable deaths indicators have been
changing since the beginning of the period, with causes of death being included or excluded due to
changes in treatments and implementation of policies [46]. Therefore, the selection of the causes of
death are, to some extent, arbitrary (Plug et al., 2012) and specific to a time. Moreover, setting the age
limit at 75 years excludes a large number of potentially treatable or preventable deaths in older
people, reducing the potential of detecting significant change.

Fifth, while our research contains a pattern overview of 13 years, it would be useful to examine
longer trends in order to be able to assess changes over a larger number of years and even after the
economic crisis. However, in 2012, civil parishes were reorganized and their number within each
municipality decreased. Lisbon reduced its number of civil parishes from 53 to 24 which, in some cases,
meant redrawing new administrative boundaries. Therefore, it is impossible to compare data before
2013 with data from 2013 onwards.

Finally, in terms of analysis, there are two key issues: (i) indirect age standardization of mortality
data reduces the effect of heterogeneity of age distributions, which does not completely eliminate the
effect of the population’s age structure; (ii) the presence of statistical association must be carefully
interpreted in terms of causality [19]. Therefore, cause-specific mortality maps can only be used to
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point out possible issues at the small area level, which then have to be researched with more detailed
knowledge and more contextual evidence of the interaction between health determinants and health
outcomes.

3. Results

Between the first and the second period, the cause-specific mortality in Lisbon municipality
decreased, with HIV-AIDS and amenable deaths due to healthcare registering the largest decrease
(less 67% and 35%, respectively) (Table 3). In contrast, the number of deaths by suicide increased
slightly in the same period (more 10%).

Table 3. Description of mortality data in Lisbon, by cause of death: number of deaths, crude mortality
rate (MR) per 100 000 inhabitants, and share of total mortality.

Prematur Amenable Preventabl
Total Deaths emature Deaths due to eventable HIV/AIDS Suicide
Deaths Deaths
Healthcare
1999/2 Number of deaths 11,411 7,423 8,588 285 276
Crude MR 404.2 262.9 304.2 10.1 9.8
003
% total deaths 27.8 18.1 20.9 2.5 0.7
2008)2 Number of deaths 7,840 4,234 5,567 95 304
012 Crude MR 286.3 154.6 203.3 3.5 11.1
% total deaths 21.9 11.9 15.6 1.2 0.9

Source: based on Mortality registers from the National Statistics Institute.

Figure 1 reveals the geographical pattern of material deprivation across the municipality of
Lisbon. The pattern of material deprivation is characterized by better conditions in the northern and
western civil parishes, and worse conditions in the civil parishes located along the Tagus River, in
the historic centre, and the eastern part of the municipality (around the port area).

| Lisbon City
Loures r Material Deprivation Index
| {2001)

[ B 71 (Less Deprived)

— ; T2

B 1= (More Deprived)

| Cdivelas

Amadora

Lisbon Metropolitan Area

Ceiras

Figure 1. Material Deprivation across Lisbon civil parishes, 2001. Source: based on Census data from
the National Statistics Institute.Source: based on Census data from National Statistics Institute.
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The geographical distribution of cause-specific mortality confirms that there are intra-urban
variations that remain similar before and during the crisis (Figures 2-6). Suicide sSMR is the cause of
death with a higher level of pattern change between the two periods (Figure 6). Results also provide
evidence that the geographical pattern is similar: in almost all causes of death there is a northwest-
southeast gradient of mortality characterized by higher mortality in the civil parishes of the historic
centre and along the Tagus River. These parishes also correspond to those with a significantly higher
probability of excess risk of dying (90% probability that the SSMR is higher than the pattern of the
City of Lisbon) from the analyzed causes of death.

Figure 7 presents the outcomes of the ecological regression that provided evidence of the
statistical association between material deprivation, in terciles, and cause-specific sSSMR. All causes
of death display a positive significant statistical association: the population living in the most
deprived areas are at greater risk of dying from the analyzed causes. Suicide is the only exception.
HIV/AIDS was the cause of death revealing a higher risk associated with deprivation in both periods:
in the last period, the mortality risk was 144% higher in more deprived civil parishes than in their
less deprived counterparts. During the crisis, the association between material deprivation and
mortality decreased for premature, preventable, and amenable to healthcare deaths.

Premature Mortality

1999 - 2003 2008 - 2012
2
=
o
z 818
=
E 93.7
E 98.2
B
3 103.4
]
o 1155
T
g 129.1
o
[ =4
£ 0.1
=
= 0.2
£
a 0.8
bl
3 0.9
o
z
3
2
e
a

Jkm

Figure 2. Premature Mortality in Lisbon Municipality. Smooth Standardized Mortality Ratio (sSSMR)
and probability of excess risk of dying (PrP), 1999-2003 and 2008-2012.
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Preventable Deaths
1999 - 2003 2008 - 2012

SSMR

819

B 96.1

" 100.1
- 104.6
114.7

126.0

smoothed Standardized Mortality Ratio

Probability of excess risk of dying

L
CIkm

Figure 3. Preventable deaths in Lisbon Municipality. Smooth Standardized Mortality Ratio (sSSMR)
and probability of excess risk of dying (PrP), 1999-2003 and 2008-2012.

Amenable Deaths due to healthcare
1999 - 2003 2008 - 2012

sSMR

smoothed Standardized Mortality Ratio

Probability of excess risk of dying

1
Jkm

Figure 4. Amenable deaths due to healthcare in Lisbon Municipality. Smooth Standardized Mortality
Ratio (sSMR) and probability of excess risk of dying (PrP), 19992003 and 2008-2012.
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HIV / AIDS
1999 - 2003 2008 - 2012
& sSMR
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Figure 5. HIV/AIDS Mortality in Lisbon Municipality. Smooth Standardized Mortality Ratio (sSSMR)
and probability of excess risk of dying (PrP), 1999-2003 and 2008-2012.

Suicide and self-intended harm mortality
1999 - 2003 2008 - 2012

smoathed Standardized Mortality Ratio

Probability of excess risk of dying

4
[Jkm

Figure 6. Suicide and self-intended harm Mortality in Lisbon Municipality. Smooth Standardized
Mortality Ratio (sSSMR) and probability of excess risk of dying (PrP), 1999-2003 and 2008-2012.
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Premature Mortality Preventable Amenable Mortality
Mortality due to Healthcare
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Figure 7. Relative Risk (RR) and 95% Credible Intervals (95%CI) between material deprivation (the
second and third tercile (most deprived) compared to the first tercile (less deprived)) and mortality
by cause of death in Lisbon.

4. Discussion

This study provides evidence that: (i) mortality is unevenly distributed across the municipality
of Lisbon; (ii) there is a strong association between mortality and material deprivation; (iii) during
the economic crisis there was a decrease in the association between material deprivation and cause-
specific mortality; (iv) suicide is an exception since it is the only cause of death that increased between
periods, and it does not reveal an association with material deprivation.

Important intra-urban variation was found, as shown by the geographic pattern of mortality
across the municipality and the association with material deprivation. In both periods, there is a
strong association between higher levels of material deprivation (third tercile) and higher risk of
mortality. This was identified for all causes of death analyzed, except for suicide. This association is
particularly evident in the civil parishes located in the historic centre of Lisbon. This part of the city
is generally characterised by a high proportion of elderly residents and migrants living in old and



Int. ]. Environ. Res. Public Health 2020, 17, 8517 11 of 17

degraded housing, along with other vulnerable population groups affected by poor social and
economic conditions [31,42]. Previous studies revealed that social and economic deprivation are the
major drivers for Lisbon’s health inequalities, requiring interventions that go beyond the health sector
[18]. Thus, previous research identified considerable geographical inequalities between the more
advantaged and deprived civil parishes in Lisbon: along the 8 km distance of the Metro’s Blue Line,
there is a 6-year difference in average life expectancy [51].

The bulk of the causes of death analyzed in this research showed a decrease during the economic
downturn. There is no agreement as to whether mortality rates rise or decrease during times of
financial hardship [52-55]. Our results are similar to others, revealing that mortality during the crisis
seems to follow the downward trend observed prior to the crisis [39,56] which might be masking an
increase for certain socio-economic groups more adversely affected by the economic crisis [57,58].
Thus, our study focuses on the short-term impact of the economic recession, but the consequences
might need a longer period of time to be determined [24,39,54,58].

Civil parishes with high material deprivation reveal higher risk of mortality due to HIV/AIDS:
44% more than those living in civil parishes with lower material deprivation. This might explain the
association identified for premature, preventable, and treatable deaths since this cause of death is
alsoincluded in these groups. Previous studies already reported the high incidence of cases in Lisbon,
especially among immigrants [40]. The low utilization of primary healthcare services and poor access
to specialist care by migrants in Lisbon is one of the reasons, with consequences for early diagnosis
and timely access to treatment [59,60]. The low systematic access to healthcare could be explained by
job insecurity, legal, cultural, and linguistic barriers, and lack of knowledge about access to healthcare
[61].

As the nation’s capital, Lisbon has good geographical access to healthcare services and high
numbers of health professionals. However, the risk of dying from an amenable cause of death due to
the healthcare services is not equal across the municipality. The RR reveals a significant statistical
association with material deprivation: civil parishes in the worst tercile reveal a 37% higher risk of
dying from this group of causes of death when compared with the less deprived ones. Previous
studies have also shown that deprived areas are at increased risk of mortality due to worse access to,
and poorer quality of, healthcare services [23]. Although the last austerity period was characterized
by drastic cuts in public budgets, strict regulation of public expenditure, a reduction in patient travel
funding, and a rise in consumer charges [37], the number of amenable deaths associated with
healthcare services decreased during the economic downturn, as found in other studies [62]. Still, the
impact from those measures may have long-term effects on mortality amenable to the healthcare.

When comparing the period prior to and during the economic crisis, suicide mortality was the
only cause where the number of deaths increased. Thus, several studies identified an association
between suicide and material deprivation in Portugal [19,63], and an increase during the recent
economic crisis [19,24,64,65]. This exception might be explained by the geographical scale of this
study, the financial instability experienced in Portugal [19,66], and the effect of the economic crisis
on suicidal behaviour, which was transversal to all socioeconomic groups of society [24]. During the
last austerity period, Portugal faced repercussions in terms of unemployment, emigration,
purchasing power, and inability to afford housing costs [37,38,67], which affected both privileged
and deprived areas [24] and, consequently, their access to healthcare [68]. On the one hand, the
private sector lost many clients that were not able to afford their services due to loss of income; on
the other, the public sector suffered blind cuts in expenditure, increases in co-payments, and reduced
state subsidies for some treatments. As a result, some patients started to miss mental healthcare
appointments, cut down medication, and only accessed the health system for acute situations [69—
71].

4.1. Policy Implications

This study reveals that mortality increases as material deprivation does, which adds support to
the findings of previous studies focusing on Portugal and the Lisbon Metropolitan Area
[19,20,23,31,72,73]. More deprived civil parishes accumulate multiple factors impacting population
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health negatively (e.g., low levels of income and education, unemployment, and poor housing
conditions). Public policies addressing the economic and social inequalities among groups and
geographical areas have the potential to mitigate and reduce the associated risk of mortality at an
upstream level. Those interventions might include: (i) the creation of job opportunities and job-search
support; (ii) improvement in housing quality for poor and deprived families; (iii) the provision and
promotion of access to decent and affordable housing; (iv) the prevention of school drop-out, from
pre-school up to lower secondary education, along with lifelong learning opportunities and training;
(v) promotion of social support to low-income and vulnerable families, among others [74]. Moreover,
interventions addressing individual health behaviour and access to healthcare are also extremely
important. Examples include: (i) health literacy campaigns designed for specific vulnerable groups,
such as sex workers, teenagers, and immigrants; (ii) access to early cancer screening; (iii) improving
access to quality services adequate to the demographic and cultural characteristics of their users (e.g.,
immigrants); (iv) providing a place for support, counselling, and information able to advocate for the
vulnerable groups’ interests and empowering their communities.

So far, Lisbon Municipality already implemented some programmes that might help to achieve
equity between parishes like: (1) the Entrepreneurship and Employability Program for young people
(PEEJ]) and the Municipal Program for Social Economy and Promotion of Employability in Lisbon
(PMESPEL), which aims to support job-search and creation; (2) the Local Housing Program (PLS),
the Municipal Lease Subsidy to House Rents Program (SMA) and the Affordable Rent Program,
which aims to help families to improve their houses or to be able to afford a house in the municipality;
(3) The Social Development Plan 2017-2020 (PDS), which aims to support education and training
activities and promote social support to vulnerable families; (4) the Municipal Plan for the Integration
of Immigrants in Lisbon 2015-2017 (PMIL), which aims to promote health literacy on healthy-
behaviours and access to healthcare dedicated to the immigrant population; (5) the Health
Development and Quality of Life Plan for the City of Lisbon 2017-2020 (PDSQVBEL), which aims to
produce health literacy campaigns on healthy behaviours designed to vulnerable groups; (6) the
Health + Next Program, which aims to increase accessibility to screening programs. The potential of
these policies to promote health equity was evaluated by Freitas and colleagues [75].

4.2. Strengths of the Study

Studies looking at the roots of health inequalities are vital to improving health outcomes;
namely, reducing avoidable deaths.

First, this study contributes to improving local knowledge of the main issues affecting health
outcomes at the local level, informing local decision-makers on where to act and what to act on. By
examining the association between material deprivation and mortality, this type of analysis can
inform local city health profiles and plans relative to the areas affected by higher rates of mortality
and the associated risk factors. This can encourage intersectoral action amongst different public
services from educational, social, housing, and health sectors to collaborate and act together in these
areas. These results were presented to the Lisbon Municipality, contributing to inform the Health
Plan for Quality of Life and Wellbeing of the City of Lisbon 2019-2020 [76]. Additionally, they
integrated the evidence base for conducting local workshops with a panel of stakeholders, including
decision-makers, to identify critical situations and inform local policies aimed at reducing health
inequities [77].

Second, as recent studies have shown, people living in deprived areas are more likely to be
affected by most of the known risk factors for COVID-19, either directly or indirectly. Factors such as
occupational activity, housing conditions, health-related behaviours, literacy level and the presence
of comorbidities are intertwined, interactive, and cumulative in those areas [78,79]. COVID-19
highlights and exacerbates health inequalities [80,81]. It is important to compile evidence and
evaluate these patterns in order to develop an appropriate and tailored approach for future COVID-
19 waves or pandemics.

Focusing on the city of Lisbon, this study provides a picture of existent inequalities at the local
level, identifying the civil parishes where people disproportionally die from avoidable causes of
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death associated with their poor socioeconomic status and living conditions. These neighborhoods
represent a current concern for local government and health authorities due to their high risk of
COVID-19. To address them, it is crucial to integrate responses tailored to the local context and
oriented to health determinants.

5. Conclusions

This study adds greater understanding of health and its determinants in the city of Lisbon. The
local and geographical-based analysis of cause-specific mortality and associated deprivation is a
stepping-stone in the identification of “urban areas under warning” and essential to redirect local
government to address locally the socioeconomic determinants of health inequities. Thus, bottom-up
approaches based on local data and knowledge are of considerable relevance for equity-based
policies, thus enabling cities to achieve its Sustainable Development Goals (SDGs), namely Goal 3
and 10, respectively “Good health and wellbeing” and “Reduced Inequalities”.

Author Contributions: Conceptualization, C.C,, AF. and P.S. ; Data curation, C.C.; Formal analysis, C.C,;
Funding acquisition, P.S.; Writing—original draft, C.C.; Writing—review and editing, C.C., AF,RA.and PS.
All authors have read and agreed to the published version of the manuscript.

Funding: This research was conducted under the EURO-HEALTHY project, which was funded by the EU’s
Horizon 2020 research and innovation program, Grant Agreement No 643398, and it received support from the
Centre of Studies in Geography and Spatial Planning (CEGOT), funded by national funds through the
Foundation for Science and Technology (FCT) under the reference UIDB/04084/2020. Angela Freitas and Claudia
Costa are recipients of Individual Doctoral Fellowships funded by national funds through the Foundation for
Science and Technology (FCT), under the references SFRH/BD/123091/2016 and SFRH/BD/132218/2017,
respectively.

Acknowledgments: The researchers would like to thank to Joaquim Patriarca for assistance with the data
collection and to Scott M. Culp and Linda Naughton for reviewing the manuscript. Moreover, the authors would
like to thank the Portuguese National Statistics Institute —Statistics Portugal for its support with access to the
mortality registeries.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  Santana, P.; Costa, C.; Freitas, A.; Stefanik, I; Quintal, C.; Bana e Costa, C.; Borrell, C.; Dimitroulopoulou,
S.; Lopes Ferreira, P.; Krafft, T.; et al. Atlas of Population Health in European Union Regions; Imprensa d.;
Imprensa da Universidade de Coimbra: Coimbra, Portugal, 2017; ISBN 978-989-26-1462-5.

2. Mackenbach, J.P.; Stirbu, I.; Roskam, A.-J.R.; Schaap, M.M.; Menvielle, G.; Leinsalu, M.; Kunst, A.E.
Socioeconomic Inequalities in Health in 22 European Countries. N. Engl. J. Med. 2008, 358, 24682481,
doi:10.1056/nejmsa0707519.

3. Ribeiro, AL; De Fatima De Pina, M.; Mitchell, R. Development of a measure of multiple physical
environmental deprivation. After United Kingdom and New Zealand, Portugal. Eur. ]. Public Health 2015,
doi:10.1093/eurpub/cku242.

4. Prasad, A. The Urban Health Equity Assessment and Response Tool (HEART)— A Decade of Development
and Implementation. J. Urban Heal. 2018, 95, 609-609, doi:10.1007/s11524-018-0317-8.

5. Mitsakou, C.; Dimitroulopoulou, S.; Heaviside, C.; Katsouyanni, K.; Samoli, E.; Rodopoulou, S.; Costa, C.;
Almendra, R.; Santana, P.; DellOlmo, M.M.; et al. Environmental public health risks in European
metropolitan areas within the EURO-HEALTHY project. Sci. Total Environ. 2019, 658, 1630-1639.

6. Haddad, M.A. Examining the Spatial Distribution of Urban Indicators in Sao Paulo, Brazil. In Community
Quality-Of-Life Indicators: Best Cases III; Springer: Dordrecht, The Netherlands, 2009.

7. Corburn, J. Urban Place and Health Equity: Critical Issues and Practices. Int. ]. Environ. Res. Public Health
2017, 14, 117, d0i:10.3390/ijerph14020117.

8. Lawrence, R.J. Urban Health Challenges in Europe. J. Urban Health 2013, 90, 23, doi:10.1007/S11524-012-
9761-Z.



Int. ]. Environ. Res. Public Health 2020, 17, 8517 14 of 17

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.
27.

Borrell, C.; Mari-Dell’olmo, M.; Paléncia, L.; Gotsens, M.; Burstrom, B.; Dominguez-Berjon, F.; Rodriguez-
Sanz, M.; Dzurova, D.; Gandarillas, A.; Hoffmann, R.; et al. Socioeconomic inequalities in mortality in 16
European cities. Scand. ]. Public Health 2014, 42, 245-254, doi:10.1177/1403494814522556.

Loureiro, A.; Costa, C.; Almendra, R.; Freitas, A. ; Santana, P.; Loureiro, A.; Costa, C.; Almendra, R.; Freitas,
A.; Santana, P. The socio-spatial context as a risk factor for hospitalization due to mental illness in the
metropolitan areas of Portugal. Cad. Saude Publica 2015, 31, 219-231, doi:10.1590/0102-311X00090514.
Nolasco, A.; Moncho, J.; Quesada, J.A.; Melchor, 1; Pereyra-Zamora, P.; Tamayo-Fonseca, N.; Martinez-
Beneito, M.A.; Zurriaga, O.; Ballesta, M.; Daponte, A.; et al. Trends in socioeconomic inequalities in
preventable mortality in urban areas of 33 Spanish cities, 1996-2007 (MEDEA project). Int. J. Equity Health
2015, 14, 33, doi:10.1186/s12939-015-0164-0.

Costa, C.; Santana, P.; Dimitroulopoulou, S.; Burstrom, B.; Borrell, C.; Schweikart, J.;, Dzurova, D.;
Zangarini, N.; Katsouyanni, K.; Deboseree, P.; et al. Population Health Inequalities Across and Within
European Metropolitan Areas through the Lens of the EURO-HEALTHY Population Health Index. Int. J.
Environ. Res. Public Health 2019, 16, 836, d0i:10.3390/ijerph16050836.

Samoli, E.; Stergiopoulou, A.; Santana, P.; Rodopoulou, S.; Mitsakou, C.; Dimitroulopoulou, C.;
Bauwelinck, M.; de Hoogh, K.; Costa, C.; Mari-Dell’Olmo, M.; et al. Spatial variability in air pollution
exposure in relation to socioeconomic indicators in nine European metropolitan areas: A study on
environmental inequality. Environ. Pollut. 2019, 249, 345-353, d0i:10.1016/j.envpol.2019.03.050.

Ribeiro, A.IL; Launay, L.; Guillaume, E.; Launoy, G.; Barros, H. The Portuguese version of the European
deprivation index: Development and association with all-cause mortality. PLoS ONE 2018,
doi:10.1371/journal.pone.0208320.

Diez Roux, A.V. Investigating neighborhood and area effects on health. Am. J. Public Health 2001, 91, 1783—
1789, doi:10.2105/AJPH.91.11.1783.

Frieden, T.R. A framework for public health action: The health impact pyramid. Am. J. Public Health 2010,
doi:10.2105/AJPH.2009.185652.

Marmot, M.; Allen, ].; Bell, R.; Bloomer, E.; Goldblatt, P.; Marmot, M.; Allen, J.; Bell, R.; Bloomer, E.;
Goldblatt, P. WHO European review of social determinants of health and the health divide. Lancet 2012,
380, doi:10.1016/S0140-6736(12)61228-8.

Lustigova, M.; Dzurova, D.; Costa, C.; Santana, P. Health Disparities in Czechia and Portugal at Country
and Municipality Levels. Int. . Environ. Res. Public Health 2019, 16, 1139, d0i:10.3390/ijerph16071139.
Santana, P.; Costa, C.; Cardoso, G.; Loureiro, A.; Ferrao, J. Suicide in Portugal: Spatial determinants in a
context of economic crisis. Heal. Place 2015, 35, 85-94, doi:10.1016/j.healthplace.2015.07.001.
Mari-Dell’Olmo, M.; Gotsens, M.; Palencia, L.; Burstrom, B.; Corman, D.; Costa, G.; Deboosere, P.; Diez, E.;
Dominguez-Berjon, F.; Dzurova, D.; et al. Socioeconomic inequalities in cause-specific mortality in 15
European cities. ]. Epidemiol. Community Heal. 2015, 69, 432—441, doi:10.1136/jech-2014-204312.

Gotsens, M.; Mari-Dell’Olmo, M.; Pérez, K.; Paléncia, L.; Martinez-Beneito, M.-A.; Rodriguez-Sanz, M.;
Burstrom, B.; Costa, G.; Deboosere, P.; Dominguez-Berjon, F.; et al. Socioeconomic inequalities in injury
mortality in small areas of 15 FEuropean cities. Health Place 2013, 24, 165-172,
doi:10.1016/j.healthplace.2013.09.003.

Besag, J.; York, J.; Mollié, A.; Mollié, A. Bayesian image restoration, with two applications in spatial
statistics. Ann. Inst. Stat. Math. 1991, 43, 1-20, d0i:10.1007/BF00116466.

Hoffmann, R.; Borsboom, G.; Saez, M.; Dell’Olmo, M.; Burstrom, B.B.; Corman, D.; Costa, C.; Deboosere,
P.; Dominguez-Berjon, M.E.F.; Dzurov4, D.; et al. Social differences in avoidable mortality between small
areas of 15 European cities: An ecological study. Int. ]. Health Geogr. 2014, 13, 8, doi:10.1186/1476-072X-13-8.
Borrell, C.; Paléncia, L.; Mari Dell’Olmo, M.; Morrisson, J.; Deboosere, P.; Gotsens, M.; Dzurova, D.; Costa,
C.; Lustigova, M.; Burstrom, B.; et al. Socioeconomic inequalities in suicide mortality in European urban
areas before and during the economic recession. Eur. J. Public Health 2020, doi:10.1093/eurpub/ckz125.
Ribeiro, A.L; Mayer, A.; Miranda, A.; Pina, M.D.F. De The portuguese version of the european deprivation
index: An instrument to study health inequalities. Acta Med. Port. 2017, doi:10.20344/amp.7387.
Townsend, P. Deprivation. J. Soc. Policy 1987, 16, 125-146, doi:10.1017/50047279400020341.

Ball, K.; Lamb, K.E.; Costa, C.; Cutumisu, N.; Ellaway, A.; Kamphuis, C.B.M.; Mentz, G.; Pearce, ].; Santana,
P.; Santos, R.; et al. Neighbourhood socioeconomic disadvantage and fruit and vegetable consumption: A
seven countries comparison. Int. |. Behav. Nutr. Phys. Act. 2015, 12, doi:10.1186/s12966-015-0229-x.



Int. ]. Environ. Res. Public Health 2020, 17, 8517 15 of 17

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

Senior, M.; Williams, H.; Higgs, G. Urban-rural mortality differentials: Controlling for material deprivation.
Soc. Sci. Med. 2000, doi:10.1016/S0277-9536(99)00454-2.

Erskine, S.; Maheswaran, R.; Pearson, T.; Gleeson, D. Socioeconomic deprivation, urban-rural location and
alcohol-related mortality in England and Wales. BMC Public Health 2010, doi:10.1186/1471-2458-10-99.
Lewer, D.; Jayatunga, W.; Aldridge, RW.; Edge, C; Marmot, M.; Story, A.; Hayward, A. Premature
mortality attributable to socioeconomic inequality in England between 2003 and 2018: An observational
study. Lancet Public Heal. 2020, doi:10.1016/52468-2667(19)30219-1.

Santana, P.; Costa, C.; Mari-Dell’Olmo, M.; Gotsens, M.; Borrell, C.; Mari-Dell’Olmo, M.; Gotsens, M.;
Borrell, C. Mortality, material deprivation and urbanization: Exploring the social patterns of a metropolitan
area. Int. |. Equity Health 2015, 14, doi:10.1186/s12939-015-0182-y.

Puigpinés-Riera, R.; Mari-Dell’Olmo, M.; Gotsens, M.; Borrell, C.; Serral, G.; Ascaso, C.; Calvo, M.; Daponte,
A.; Dominguez-Berjon, F.M.; Esnaola, S.; et al. Cancer mortality inequalities in urban areas: A Bayesian
small area analysis in Spanish cities. Int. ]. Health Geogr. 2011, doi:10.1186/1476-072X-10-6.

Scazufca, M.; Menezes, P.R.; Araya, R.; Di Rienzo, V.D.; Almeida, O.P.; Gunnell, D.; Lawlor, D.A. Risk
factors across the life course and dementia in a Brazilian population: Results from the Sao Paulo Ageing &
Health Study (SPAH). Int. ]. Epidemiol. 2008, doi:10.1093/ije/dyn125.

Mari-Dell’Olmo, M.; Gotsens, M.; Borrell, C.; Martinez-Beneito, M.A.; Palencia, L.; Pérez, G.; Cirera, L,;
Daponte, A.; Dominguez-Berjon, F.; Esnaola, S.; et al. Trends in socioeconomic inequalities in ischemic
heart disease mortality in small areas of nine Spanish cities from 1996 to 2007 using smoothed ANOVA. .
Urban Heal. 2014, d0i:10.1007/s11524-013-9799-6.

Palencia, L.; Ferrando, J.; Mari-Dell’Olmo, M.; Gotsens, M.; Morrison, J.; Dzurova, D.; Lustigova, M.; Costa,
C.; Rodriguez-Sanz, M.; Bosakova, L.; et al. Socio-economic inequalities on cancer mortality in nine
European areas: The effect of the last economic recession. Cancer Epidemiol. 2020, 69,
doi:10.1016/j.canep.2020.101827.

Choi, M.H.; Cheong, K.S.; Cho, B.M.; Hwang, LK,; Kim, C.H.; Kim, M.H.; Hwang, S.S.; Lim, ]J.H.; Yoon,
T.H. Deprivation and mortality at the town level in Busan, Korea: An ecological study. J. Prev. Med. Public
Heal. 2011, doi:10.3961/jpmph.2011.44.6.242.

Doetsch, J.; Pilot, E.; Santana, P.; Krafft, T. Potential barriers in healthcare access of the elderly population
influenced by the economic crisis and the troika agreement: A qualitative case study in Lisbon, Portugal.
Int. ]. Equity Health 2017, 16, 184, d0i:10.1186/s12939-017-0679-7.

Loureiro, A.; Santana, P.; Nunes, C.; Almendra, R.; Loureiro, A.; Santana, P.; Nunes, C.; Almendra, R. The
Role of Individual and Neighborhood Characteristics on Mental Health after a Period of Economic Crisis
in the Lisbon Region (Portugal): A Multilevel Analysis. Int. ]. Environ. Res. Public Health 2019, 16,
doi:10.3390/ijerph16152647.

Paléncia, L.; Gotsens, M.; Mari-Dell’Olmo, M.; Bosakova, L.; Burstrom, B.; Costa, C.; Deboosere, P.;
Dzurova, D.; Lustigova, M.; Morrison, J.; et al. Effect of the recent economic crisis on socioeconomic
inequalities in mortality in nine urban areas in Europe. Gac. Sanit. 2020, doi:10.1016/j.gaceta.2019.11.001.
Williamson, L.M.; Rosato, M.; Teyhan, A.; Santana, P.; Harding, S. AIDS mortality in African migrants
living in Portugal: Evidence of large social inequalities. Sex. Transm. Infect. 2009, doi:10.1136/sti.2008.034066.
Lisbon City Council. The Economy of Lisbon in Figures, 2017; Lisbon City Council: Lisbon, Portugal, 2018.
OECD. Ageing in Cities; OECD Publishing: Paris, France, 2015.

Fernandes, J.A.R.; Carvalho, L.; Chamusca, P.; Gago, A.; Mendes, T.M. Lisboa e a Airbnb; Book Cover: Porto,
Portugal, 2019; ISBN 9789898898241.

Lestegas, I.; Seixas, J.; Lois-Gonzalez, R.C. Commodifying Lisbon: A study on the spatial concentration of
short-term rentals. Soc. Sci. 2019, doi:10.3390/s0csci8020033.

Kolodziejski, M. Economic, Social and Territorial Situation of Portugal; Directorate-General for Internal
Policies: Brussels, Belgium, 2019, doi: 10.2861/729463.

EUROSTAT Amenable and Preventable Deaths Statistics. Available online:

https://ec.europa.eu/eurostat/statistics-
explained/index.php?title=Amenable_and_preventable_deaths_statistics&oldid=237655 (accessed on 3 June
2015).

Santana, P.; Costa, C.; Loureiro, A,; Raposo, J.; Boavida, ] M. The geography of Diabetes Mellitus in
Portugal: How context influence the risk of dying. Acta Med. Port. 2014, 27(3):309-317.



Int. ]. Environ. Res. Public Health 2020, 17, 8517 16 of 17

48.
49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

Carstairs, V.; Morris, R. Deprivation and health in Scotland. Health Bull. (Raleigh) 1990, 48, 162-175.

Rue, H.; Martino, S.; Chopin, N. Approximate Bayesian inference for latent Gaussian models by using
integrated nested Laplace approximations. J. R. Stat. Soc. Ser. B (Stat. Methodol.) 2009, 71, 319-392,
doi:10.1111/j.1467-9868.2008.00700.x.

Gotsens, M.; Mari-Dell’Olmo, M.; Martinez-Beneito, M. A ; Perez, K.; Pasarin, M.I.; Daponte, A.; Puigpinos-
Riera, R.; Rodriguez-Sanz, M.; Audicana, C.; Nolasco, A.; et al. Socio-economic inequalities in mortality
due to injuries in small areas of ten cities in Spain (MEDEA Project). Accid. Anal. Prev. 2011, 43, 1802-1810,
doi:10.1016/j.aap.2011.04.013.

Santana, P.; Freitas, A. Urban Environment and Health in Lisbon, Portugal [Video]; Portugal, CEGOT: Coimbra,
Portugal, 2017.

Falagas, M.E.; Vouloumanou, E.K.; Mavros, M.N.; Karageorgopoulos, D.E. Economic crises and mortality:
A review of the literature. Int. ]. Clin. Pract. 2009, doi:10.1111/j.1742-1241.2009.02124..x.

Stuckler, D.; Meissner, C.; Fishback, P.; Basu, S.; McKee, M. Banking crises and mortality during the Great
Depression: Evidence from US urban populations, 1929-1937. ]. Epidemiol. Community Health 2012,
doi:10.1136/jech.2010.121376.

Strumpf, E.C.; Charters, T.J.; Harper, S.; Nandi, A. Did the Great Recession affect mortality rates in the
metropolitan United States? Effects on mortality by age, gender and cause of death. Soc. Sci. Med. 2017,
doi:10.1016/j.socscimed.2017.07.016.

Toffolutti, V.; Suhrcke, M. Assessing the short term health impact of the Great Recession in the European
Union: A cross-country panel analysis. Prev. Med. (Baltim) 2014, doi:10.1016/j.ypmed.2014.03.028.

Regidor, E.; Barrio, G.; Bravo, M.].; De La Fuente, L. Has health in Spain been declining since the economic
crisis? J. Epidemiol. Community Health 2014, doi:10.1136/jech-2013-202944.

Bacigalupe, A.; Escolar-Pujolar, A. The impact of economic crises on social inequalities in health: What do
we know so far? Int. |. Equity Health 2014, doi:10.1186/1475-9276-13-52.

Suhrcke, M.; Stuckler, D. Will the recession be bad for our health? It depends. Soc. Sci. Med. 2012,
doi:10.1016/j.socscimed.2011.12.011.

Machado, M.C.; Santana, P.; Carreiro, H.; Nogueira, H.; Barroso, M.R.; Dias, A. Maternal and Childhood
Healthcare in an Immigrant Population. Are They Treated Differently? Bial Foundation: Porto, Portugal, 2007;
ISBN 978-989-95520-0-5.

Dias, S.; Gongalves, A.; Luck, M.; Fernandes, M. de ]. Risco de Infecgdao por VIH/SIDA. Utilizagao-acesso
aos Servigos de Satide numa comunidade migrante. Acta Med. Port. 2004, 17, 211-218.

Fenton, K.A. Strategies for improving sexual health in ethnic minorities. Curr. Opin. Infect. Dis. 2001,
doi:10.1097/00001432-200102000-00011.

Karanikolos, M.; Mackenbach, J.P.; Nolte, E.; Stuckler, D.; McKee, M. Amenable mortality in the EU—Has
the crisis changed its course? Eur. J. Public Health 2018, 28, 864-869, doi:10.1093/eurpub/cky116.

Costa, C.; Loureiro, A.; Freitas, A.; Santana, P. Suicidio em contextos de privagao social e material nas Areas
Metropolitanas de Lisboa e Porto. Territ. satide Ment. Tempos Cris. 2015, 36-50, doi:10.14195/978-989-26-1105-
1.3.

Baumbach, A.; Gulis, G. Impact of financial crisis on selected health outcomes in Europe. Eur. J. Public
Health 2014, doi:10.1093/eurpub/cku042.

Cairns, ].M.; Graham, E.; Bambra, C. Area-level socioeconomic disadvantage and suicidal behaviour in
Europe: A systematic review. Soc. Sci. Med. 2017, doi:10.1016/j.socscimed.2017.09.034.

Loureiro, A.; Almendra, R.; Costa, C.; Santana, P.; Santana, P. Mortality from suicide in the municipalities
of mainland Portugal: Spatio-temporal evolution between 1980 and 2015. Acta Med. Port. 2018, 31, 38,
doi:10.20344/amp.9423.

Dahl, E.; Saltkjel, T.; Ingelsrud, M.H.; Halvorsen, K. A fuzzy set approach to economic crisis, austerity and
public health. Part I. European countries’ conformity to ideal types during the economic downturn. Scand.
J. Public Health 2017, d0i:10.1177/1403494817706632.

Legido-Quigley, H.; Karanikolos, M.; Hernandez-Plaza, S.; de Freitas, C.; Bernardo, L.; Padilla, B.; S&
Machado, R.; Diaz-Ordaz, K.; Stuckler, D.; McKee, M. Effects of the financial crisis and Troika austerity
measures on health and health care access in Portugal. Health Policy (N. Y.) 2016,
doi:10.1016/j.healthpol.2016.04.009.

Perelman, J.; Felix, S.; Santana, R. The Great Recession in Portugal: Impact on hospital care use. Health Policy
(N.Y.) 2015, doi:10.1016/j.healthpol.2014.12.015.



Int. ]. Environ. Res. Public Health 2020, 17, 8517 17 of 17

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

Vaz, S.; Ramos, P.; Santana, P. Distance effects on the accessibility to emergency departments in Portugal.
Satide Soc. 2014, doi:10.1590/s0104-12902014000400003.

Sakellarides, C.; Castelo-Branco, L.; Barbosa, P.; Azevedo, H. The Impact of the Financial Crisis on the Health
System and Health in Portugal; WHO Regional Office for Europe: Copenhagen, Denmark 2014.

Huisman, M.; Kunst, A.E.; Bopp, M.; Borgan, J.-K,; Borrell, C.; Costa, G.; Deboosere, P.; Gadeyne, S.;
Glickman, M.; Marinacci, C.; et al. Educational inequalities in cause-specific mortality in middle-aged and
older men and women in eight western European populations. Lancet 2005, 365, 493-500, doi:10.1016/s0140-
6736(05)17867-2.

Almendra, R.; Santana, P.; Vasconcelos, ]J. Evidence of social deprivation on the spatial patterns of excess
winter mortality. Int. ]. Public Health 2017, 62, 849-856, d0i:10.1007/s00038-017-0964-7.

Freitas, A.; Santana, P. A promogao da satide em todas as politicas locais. In Proceedings of the IV Conference
on Public Policies, Territorial Planning and Spatial Development— Decentralization and Development / Proceedings
Book; Rio Fernandes, J.A., Ed.; CEGOT: Ermesinde, Portugal, 2019; pp. 22-29.

Freitas, A.; Loureiro, A.; Santana, P. Policies with potential to promote health equity in cities. Perspectives
from a review of municipal policies in Lisbon. In Urban Design for Age-Friendly Environments across Europe:
North and South. Developing Healthy and Therapeutic Public Spaces for Local Contexts; Higueras Garcia, E., Polo
Menéndez, E., Eds.; Springer: Berlin/Heidelberg, Germany, in press

Lisbon Municipality. Plano de Satide. Qualidade de vida e bem estar de Lisboa. Plano de Acgio 2019-2020; Lisbon
City Council: Lisbon, Portugal, 2019.

Freitas, A.; Rodrigues, T.C.; Santana, P. Assessing Urban Health Inequities through a Multidimensional
and Participatory Framework: Evidence from the EURO-HEALTHY Project. |. Urban Heal. 2020,
doi:10.1007/s11524-020-00471-5.

Mendenhall, E.; Kohrt, B.A.; Norris, S.A.; Ndetei, D.; Prabhakaran, D. Non-communicable disease
syndemics: Poverty, depression, and diabetes among low-income populations. Lancet 2017,
doi:10.1016/S0140-6736(17)30402-6.

Khalatbari-Soltani, S.; Cumming, R.G.; Delpierre, C.; Kelly-Irving, M. Importance of collecting data on
socioeconomic determinants from the early stage of the COVID-19 outbreak onwards. |. Epidemiol.
Community Health 2020, doi:10.1136/jech-2020-214297.

Bambra, C,; Riordan, R.; Ford, J.; Matthews, F. The COVID-19 pandemic and health inequalities. ].
Epidemiol. Community Health 2020, doi:10.1136/jech-2020-214401.

Shadmi, E.; Chen, Y.; Dourado, I; Faran-Prach, I; Furler, J.; Hangoma, P.; Hanvoravongchai, P.; Obando,
C.; Petrosyan, V.; Rao, K.; et al. Health equity and COVID-19: Global perspectives. Int. J. Equity Health 2020,
19, doi:10.1186/512939-020-01218-z.

Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional
affiliations.

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access

‘ @ @ \ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http://creativecommons.org/licenses/by/4.0/).



