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Abstract 

Even though there is persuasive evidence to support the association between 
income distribution and health, research in the field is still progressing. There are 
questions, for instance, about the significance of the association in different 
countries and about the mechanisms linking income distribution and health. 
Addressing these issues, this doctoral thesis explores the influence of income 
distribution and other related social determinants of health on health and well-
being, focusing on Latin American countries. To further understand the 
mechanisms linking income distribution and health, this thesis investigates who is 
affected and how people are affected by inequality. A multi-methods approach 
was used. First, different quantitative studies were conducted. Second, a 
qualitative analysis was performed to gain a deeper understanding of the 
relationship between inequality and health. Various data sources, populations, 
study designs and analytical methods were used to explore the association between 
income distribution and health, the interplay of contextual factors and how these 
factors are manifested in people’s lives. The findings support the notion that 
income distribution affects the health in Latin American countries. The direct 
association between income inequality and worse health outcomes is 
demonstrated. Income distribution is also shown to modify the social gradient in 
health and further to interact with other contextual factors—social capital and 
neighborhood infrastructure—influencing health and health distribution. The 
qualitative analysis led to the development of one core category “Constructing 
social identity through multiple us and them” which describes how people in a 
vulnerable district socially situate themselves based on several factors, with 
varying influence on social stress, health and well-being. Internal and external 
aspects of the construction of social identities illustrate and characterize the 
intersection between self and context, bridging concepts like downward social 
comparison, territorial stigmatization and erosion of social capital. These 
qualitative findings are complementary to the quantitative ones characterizing and 
further supporting the relevance of the interplay between social determinants of 
health in explaining health inequities. Finally, this research may help to understand 
the links between income distribution, overall context and health. 

Key words: income distribution, social capital, neighborhood, infrastructure, 
socioeconomic position, health, equity, mixed-methods, Latin America, Brazil. 
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Introduction 

In 1996 Richard Wilkinson published the book “Unhealthy Societies”, showing 
that, among high-income countries, health is better in the countries that are more 
egalitarian. The relationship between income distribution and health has been 
amply researched ever since [2-5]. The growing interest in this field of research 
fitted and fostered the evidence of the social gradient in health exposed in the 
Whitehall studies [6, 7], yet offering a clear contextual perspective to the 
discussion about the influence of social factors on health. As evidence became part 
of the public discourse, the association between income distribution and health 
became even more highlighted in policy debates. 

Income distribution has been hypothesized to affect health above and beyond 
individual income levels. In that hypothesis all individuals, regardless of their own 
income levels, would be more likely to have better health status in more 
egalitarian societies [1, 2, 8]. This points towards the notion of a contextual 
influence of income distribution on health. The contextual effects of income 
distribution on health have been understood in relation to societies’ political and 
economic environments, social cohesion, culture, and norms. This thesis builds on 
the understanding that income distribution is a contextual factor that broadly 
reflects overall social inequality in societies. 

Research in the field is still progressing, despite persuasive evidence supporting 
the association between income distribution and health [3, 9-12]. There are 
questions about causality, the actual size of the effect, the relevance of income 
distribution to different health outcomes and to health equity, the significance of 
the association in different countries, and the explanations about the mechanisms 
linking income distribution and health among other issues [2, 13, 14]. This thesis 
addresses some of these issues, exploring the influence of income distribution and 
other related social determinants of health on the width of the health gap, with a 
focus on Latin American countries—low- and middle-income countries (LMIC) 
marked by excessive income inequality. The interactions between targeted social 
determinants of health at different levels were investigated and further explored 
qualitatively to gain a deeper understanding of how these determinants are 
manifested in people’s lives, thus advancing a better understanding of the 
mechanisms that link income distribution and health. 
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Social determinants of health 

The notion that contextual factors influence health is not new. It gained renewed 
attention since, for instance, the 1986 Ottawa Charter for Health Promotion and 
recently through the establishment of the WHO’s Commission on the Social 
Determinants of Health in 2005. This revival of the social context in public health 
has been understood as a reaction to a tendency of methodological, theoretical and 
political individualism that dominated the industrialized world from 1950s 
onwards. This individualism was noted, for instance, during the rise of neo-
liberalism in 1980s and in the focus of health research on individual lifestyle 
choices related to the growing burden of chronic diseases. In parallel to this 
reaction, there were also significant methodological developments in statistics and 
computing. These allowed researchers to handle large datasets and to use 
multilevel analysis, which assisted the simultaneous investigation of contextual 
and individual influences on health. The search for causes and mechanisms 
affecting health inequity has also contributed to this shift, turning researchers’ 
attention towards upstream health determinants. Still, even with the recognition of 
the socioeconomic influence on health, the main research focus has initially been 
on individuals’ characteristics rather than explicitly on contextual factors [15, 16]. 

Currently, the social determinants of health (SDH) are broadly defined by WHO as 
“the conditions in which people are born, grow, live, work and age” [17]. Several 
models depicting the social determinants of health have been proposed to assist 
research and practice in understanding the complex interaction between these 
determinants. Dahlgren and Whitehead illustrated the SDH in the famous 
“rainbow model”. This model organizes the SDH in layers, one on top of the other, 
showing that determinants can be placed at different levels and be interrelated 
among themselves [18]. This thesis embraces and adapts the rainbow model 
(Figure 1), highlighting a focus on different social determinants of health, at 
different levels, and their interplay. 
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Figure 1: Dalhgren and Whitehead’s model illustrating targeted social determinants of health at different levels. The 
arrows in the bottom suggests the interplay between determinants at different levels. *Socioeconmic position is placed 
as an individual factor because it is measured at the individual-level. Adapted from Dahlgren and Whitehead [18].  

Income distribution 

Income distribution is a measure of how income is allocated among members of a 
society. Individual income is an established determinant of individual health [19]. 
The association between individual income and health is concave, meaning that as 
income increases its incremental effect on health decreases [20, 21]. This implies 
that transferring money from the rich to the poor would result in great health 
improvements among the poor without actually harming the rich. The concave 
relation between income and health could single-handedly explain the association 
between income distribution and health at an aggregated level. This is called the 
“concavity effect” and refers to the nature of the association between individual 
income and health. Beyond the concavity effect, researchers have hypothesized an 
additional contextual effect of income distribution on health [2]. It is this 
contextual effect that is the focus of this thesis. 

Research about income distribution and health has been heavily contested. 
Methods and analysis, the choice of income distribution indicators and health 
outcomes, the study design, and the level of analysis have been debated. The Gini 
index is the income distribution indicator most frequently used, although there are 
several other indicators available. Indicators have theoretical and operational 
differences, but evidence suggests that they are highly correlated with each other 
and are all strongly correlated with mortality [22]. The majority of evidence is still 
based on cross-sectional data though longitudinal studies have also been 
conducted with supportive findings [23, 24]. One review suggests income 
inequality to be associated with health on larger geopolitical levels, highlighting 
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not only the methodological but also the conceptual relevance of the level of 
analysis [3].  

Studies within this field need a better conceptualization of variables and especially 
a greater emphasis on mechanisms and pathways. The inclusion of control 
variables that are not in fact confounders but actually mediators have been related 
to unsupportive findings [3]. Another important conceptual point refers to the 
notion of a “pollution effect” regarding income distribution on health: income 
inequality is considered detrimental to everyone’s health. Still there is no 
consensus whether the impact of income distribution on health is equally 
distributed across the socioeconomic spectrum. There is a need to investigate 
exactly who is affected by income inequality and how people are affected 
considering differences over time, place, or individual-level characteristics [11, 
25]. 

The relationship between income distribution and health has been pertinently 
researched and the body of evidence strongly suggests that income distribution is 
associated with different health outcomes in high-income countries, especially in 
the US [3, 10, 26]. Studies in other settings have followed to test whether this 
association is widespread, considering the cultural, economic and political 
differences between countries and also the possibility of inequality and wealth 
thresholds for the association between income distribution and health. Regarding 
the inequality threshold, in which the association only would be relevant above a 
certain inequality level, evidence suggests a modest or even no association in more 
egalitarian countries [2, 3, 27, 28]. Regarding the wealth threshold in Latin 
America and other LMIC, relatively fewer studies were conducted, with most 
findings suggesting an association [29-38]. Interestingly, studies have 
demonstrated how increasing and decreasing income inequality has been 
associated with worse or better health outcomes in Brazil [32, 39]. 

Several mechanisms have been proposed to explain the association between 
income inequality and health: (i) based on neo-materialistic interpretations in 
which the societal provision of and individual access to material resources 
explains the association [40]; (ii) through the stress of social comparisons in a 
society marked by pronounced social stratification [41, 42]; and (iii) by eroding 
social capital, leading to social exclusion, social isolation and hostility [1, 43]. The 
latter two mechanisms have been presented as psychosocial pathways, intimately 
related to the concepts of relative deprivation and social stress. Although these 
mechanisms are proposed as independent and incompatible, they point to the inter-
relation between neo-materialistic and psychosocial mechanisms as well as 
between income distribution, the social gradient in health, and social capital. 
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Socioeconomic position 

Socioeconomic position (SEP) is “an aggregate concept that includes both 
resource-based and prestige-based measures” [44]. The concept aims to capture 
the various social and economic factors that influence individual or group 
positioning within a social structure. According to Bourdieu [45], the social 
stratification process is based on different types of capital—economic, cultural and 
social—that interact to place individuals in the social space. Within that social 
space, social positions are thus distinguished and defined in relation to others 
based on the shared circumstances of a given position and the distance between 
positions. Even though SEP is often measured at individual-level, it is 
conceptually a relational factor based on the interaction of determinants.  

Different SEP indicators have been used in health research, with each indicator 
measuring different but inter-related aspects of the socioeconomic stratification 
process [46]. Income is the SEP indicator that most accurately reflects material 
resources and it is therefore considered to be the best single indicator of material 
living conditions. Income is associated with access to material resources such as 
food and shelter as well as with access to services, including healthcare. As a SEP 
indicator, it also reflects prestige and social standing more or less relevant for the 
participation in society. Education is a common SEP indicator that is easy to 
measure. It also reflects material resources, as well as knowledge and skills, family 
origin, and school performance. Other widely used SEP indicators are occupation, 
working life indicators, asset-based measurements and subjective wealth 
measures. Gender and race are superimposed upon and interact with SEP. In some 
Latin American countries, for instance, gender differences in school attendance 
still persist [46, 47].  

Socioeconomic position is strongly associated with health: the higher the 
socioeconomic position the better the health. This constitutes the social gradient in 
health, characterizing a dose-response relationship between SEP and health. The 
social gradient in health has been consistently reproduced based on a multitude of 
SEP indicators and health outcomes in diverse settings and populations [6, 17, 41]. 
In Latin America as well [48, 49]. The magnitude of the social gradient in health 
varies between societies and over time, suggesting that it is not the position per se 
that affects health but rather what each position signifies in each society [41].  

Income distribution is closely related to the level of social stratification in society, 
playing a crucial part in the social differentiation processes [42]. Income 
distribution should thus be linked to the processes behind the social gradient in 
health. A possible hypothesis would be that as income inequality increases the 
social gradient in health gets steeper (differential impact). However, if the 
contextual impact of income distribution on health is assumed to be equally 
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distributed across the social spectrum (non-differential impact), the reduction of 
income inequality would not influence the health gap [11, 25, 50]. Non-differential 
and differential impacts of contextual factors on the social gradient in health are 
illustrated in Figure 2. 

 

Figure 2. Representation of non-differential and differential impacts of contextual factors or other third factor on the 
social gradient in health.  

Social capital 

Social capital is generated in trustful and reciprocal social relations resulting in 
social resources, for individuals and for societies. At individual-level, resources 
are available to individuals depending on their involvement in social networks [51-
53], also known as the “social networks approach”. At collective level, on the 
other hand, resources are public and non-exclusive with a spill-over effect that 
could reach even those not socially active in society, also known as the “social 
cohesion approaches” [54-56]. At both individual and collective levels, social 
capital is further differentiated as structural or cognitive. Structural social capital 
refers to the basis and composition of networks and institutions, and the 
participation in these, while cognitive social capital refers to perceptions of norms, 
values, and attitudes such as trust and reciprocity [57, 58]. Structural social capital 
has been further characterized as (i) bonding, i.e., informal social networks with 
strong ties, (ii) bridging, i.e., formal social interactions with weak ties and (iii) 
linking. i.e., vertical ties within power hierarchies [54, 59]. Being involved in 
informal networks leads to “thick trust”, i.e., trust in people one knows personally. 
The participation in formal and vertical relations leads to “thin trust”, i.e., trust 
between people who are not personally acquainted and also trust in institutions. 
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Social capital is a multidimensional concept that has often been measured using 
proxies, e.g., associational membership and trust. Ideally, research should strive 
for a comprehensive measure of social capital that captures the different 
dimensions of social capital, including truly contextual measures of collective 
social capital [57]. Even though place-related measures of social capital have been 
shown to provide clear evidence supporting a contextual effect on health at 
community level [60, 61], conceptualizing purely place-related measures at 
country-level is still a challenge. Instead, the use of aggregated indicators based on 
individual-level social capital indicators is still the most common approach. Social 
participation, trust and reciprocity are dependent on norms and societal structures 
and, therefore, social capital indicators should be designed to reflect each society 
[62, 63]. 

In a resource-based approach to social capital [64], individual and collective 
resources generated in trustful and reciprocal social relations influence health. At 
individual-level, resources could be informational, emotional, instrumental or 
appraisal supports. Accessing information, feeling respected and loved, getting aid 
or feedback are some examples [65]. At collective-level, resources are non-
exclusive and targeted to achieve a common goal, potentially leading to better 
government performance or social inclusion [56, 64]. 

In recent decades, discussions on health equity often include debates on social 
capital. In general, both collective and individual, structural and cognitive social 
capital are consistently associated with better health outcomes in high-income 
countries [66]. Research also indicates that individual and collective social capital 
interact in complex ways. For instance, individuals with low trust seem to have 
worse health outcomes in high trust contexts [67, 68]. The notion that social 
capital can also be detrimental for health was introduced by Portes [51] and was 
further demonstrated empirically. A systematic review points to several studies 
demonstrating social capital to be associated with social contagion of unhealthy 
behaviors and also the abovementioned cross-level interactions between collective 
and individual social capital [69]. 

Studies about social capital and health in Latin America are relatively scarce [70], 
yet higher social capital seems to be associated with better health outcomes in the 
region [63, 71-73]. While studies mostly supported the association between 
cognitive social capital and health (as in other settings), the relevance of structural 
social capital has been discussed, especially regarding the suitability of measures 
transferred from other contexts to studies focused on Latin American countries 
[63, 71]. A systematic review found only 11 original studies concerning this 
region up until 2007, and pointed to a need for qualitative studies in the region 
aiming to better understand the associations [72]. Since this review further 
research has been conducted, including a longitudinal study, in which social 
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capital at neighborhood level was associated with mortality in a municipality in 
the southern Brazil [73]. 

Neighborhood opportunity structure 

Physical and social aspects of neighborhoods have been used to explain the 
association between context and health [74-77]. These aspects constitute the local 
“opportunity structure”, i.e., “socially constructed and socially patterned features 
of the physical and social environment which may promote or damage health 
either directly or indirectly through the possibilities they provide for people to live 
healthy lives” [77]. Importantly these aspects reinforce each other. An example is 
how the quality of public spaces influences the nature of social interactions [16]. 

Studies about neighborhood opportunity structure and health have been conducted 
in parallel to the studies about income distribution and health, as two completely 
separated fields. Yet, both research areas share important methodological and 
conceptual features, such as the use of multilevel models, the need for a clear 
definition of the area-level and the conceptualization of mechanisms bridging 
individual and contextual levels. In addition, factors at different levels have been 
previously recognized to be interlinked and relevant for different health-related 
processes [15]. Still, the intersections between these research fields have been 
scarcely investigated. In this thesis, these intersections have been explored as an 
approach to increase the current understanding regarding the mechanisms linking 
context to health in Latin America.  

Evidence supports an association between various neighborhood aspects and 
health [16, 78]. Most studies have investigated physical rather than social aspects 
of the neighborhood. These studies have often targeted chronic diseases, life style 
factors, and mental health, while studies about income distribution and health, on 
the other hand, often have general health indicators as the preferred outcomes. 
Neighborhood access to basic infrastructure, despite being a widespread challenge 
in LMIC, is an understudied factor. Besides the studies focusing on the role of 
basic infrastructure in specific pathways of targeted health problems (e.g., dengue 
fever), little evidence exists to support an effect of area-level basic infrastructure 
on general health outcomes [79-83]. While in Sri Lanka and China, area-level lack 
of basic infrastructure was associated with poor mental health [84, 85], in India 
and Argentina the authors have discussed the association between access to basic 
infrastructure and the notion of social and civic inclusions [86, 87]. Overall, in 
Latin America the focus on neighborhood environment is more recent, targeting 
diverse health outcomes. Regarding the association between perceived 
environment and physical activity, a systematic review in Latin America suggests 
safety and street lighting to be associated with leisure time and transport-related 
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physical activity [88]. In Brazil, poor self-rated health has been associated with 
populous and lower-income neighborhoods, perceived violence in the 
neighborhood, perceived neighborhood problems, negative perceptions of 
aesthetics and mobility, low quality of public services and social disorder [89-92]. 

Social determinants of health and health equity 

Health equity is defined as the absence of systematic disparities in health between 
more and less advantaged social groups [93]. It is a concept based on moral 
notions of fairness and justice, also linked to a human rights perspective. In a 
different perspective, a purely utilitarian standpoint, health inequity has been 
considered costly and a potential source of social conflict and criminality [94, 95]. 
The WHO’s commission on the social determinants of health offered an approach 
to tackle health inequity, pointing upstream to the distribution of power and 
resources that shape the conditions of daily life: the causes of the causes. Still, 
even though there is now enough evidence to support that there are widespread 
health inequities and also that strategies to achieve health equity are effective, the 
unfair disparities in health distribution are persistent [96]. 

There has been marked improvement in a wide range of health indicators over the 
past decades in several settings. Still, these improvements have not benefited 
everyone equally. Actually, health inequities have in some cases increased [97, 
98]. The challenge is therefore to improve the health of the entire population while 
reducing health inequity [96]. In addition to strive for a better health for 
populations, Frohlich and Potvin [50] discuss a public health approach that targets 
vulnerable populations. In that perspective, vulnerable populations have been 
defined based on their greater exposure to contextual stressors because of their 
socioeconomic position. Michael Marmot [96] holds a similar view while 
highlighting the need to strive for equality of outcomes—not only of opportunities. 
For Frohlich and Potvin [50], a vulnerable population approach should be 
intersectoral and participatory, and address everyday life factors in all its 
multiplicity, while including vulnerable populations in the intervention. 

Relative deprivation and social stress 

Relative deprivation is one of the concepts used to explain health inequities that 
has been repeatedly discussed regarding both the association between income 
distribution and health and the social gradient in health. This concept refers to the 
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notion that the relative differences in the socioeconomic position affect health. The 
emphasis is not on the absolute effects of resources but what individuals can 
achieve with their resources in comparison to others in society [41, 42, 99, 100]. 

The social comparison theory, initially proposed by Festinger [101] has been used 
to discuss the mechanisms linking relative deprivation to health and well-being 
[102-104]. Social comparison theory highlights the different directions of the 
comparison—either upward or downward in the social hierarchy—and the choice 
of reference group. Studies based on that theory discuss how social comparison 
influences individual’s social identification processes, health and well-being [105-
107]. It has also been linked to individual decision-making, higher perception of 
needs, and greater risk taking [108]. 

Empirical evidence supports an association between relative deprivation and poor 
health based on the social comparison argument [109, 110]. In one study, relative 
deprivation was measured based on the deprivation of each individual in relation 
to everyone else with higher income in that person’s reference group. Reference 
groups have been defined as others with the same occupation, the same age group, 
living in the same geographic area or a combination of these. Relative deprivation 
was associated with poor self-rated health.[110].  

Researchers argue that relative deprivation and social comparison ultimately 
generate social stress, which would in turn be detrimental to health [100]. Social 
stress is defined as stress generated in relationships with others and in inter-actions 
with the social environment. Specific social stressors like perceived financial 
strain, job insecurity, low control at work, stressful life events, low self-esteem 
have been previously associated with poor health outcomes [100, 111-113]. 
Chronic stress modifies the neuroendocrine and physiological functions, being 
recognized as a plausible biological explanation for the relative deprivation 
argument. Studies have shown that social subordinate animals presented high-
stress related biomarkers such as increased blood pressure and lower mean 
cortisol. They also have more visceral fat and therefore an increased risk of 
inflammatory diseases. Other endocrine, neurological and autonomic dysfunctions 
were also observed [114, 115]. Evidence also suggests social stress to be 
detrimental for the health of humans [112, 116, 117]. Having three or more 
stressful life events has been associated with an increased risk for mortality, 
mediated by smoking, type-2 diabetes and cardiovascular disease [112]. 

In this thesis, other theories are used to discuss relative deprivation and social 
stress, further connecting the targeted social determinants of health. Among these 
theories are: social capital, territorial segregation/stigmatization, social identity 
and shame/pride, which will be briefly presented below in connection to the 
relative deprivation argument. 
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Social capital 

Social capital has been proposed to mitigate the effects of social stress on health 
through different social resources [100, 118]. At individual-level some studies 
have demonstrated this buffering effect of social capital on the social gradient in 
health. These studies have revealed the relevance of bonding social capital for the 
health of individual in communities that are relatively tightly knit. Studies 
supporting this buffering effect at individual-level suggest that there are greater 
benefits of social capital on health for disadvantage groups in society [118, 119].  

At collective-level, more egalitarian societies have higher stocks of social capital. 
On the one hand, access to social capital has been correlated with SEP [120, 121] 
and therefore the benefits of collective social capital could be confined among the 
ones better off in society [118]. On the other, social cohesion could lead to various 
resources which can be considered as especially significant for individuals in 
lower SEP. In addition, a systematic review (mostly papers from OECD countries) 
suggested that social capital would have a greater impact on health in higher 
inequality settings where the provision of safety nets is lower and the relevance of 
social resources is possibly greater [66, 122]. Considering that there is a complex 
interaction between individual and collective social capital [67-69], the question is 
whether social capital benefits individuals equally across the social spectrum in 
high inequality settings, specifically in Latin America. 

Territorial segregation/stigmatization 

Studies on territorial segregation and stigmatization have contributed to the 
discussion about relative deprivation adding another comparative dimension to the 
health equity debate in relation to neighborhood effects on health [123-128]. This 
research has highlighted the relevance of neighborhoods beyond the physical and 
social conditions within a geographical area, addressing that neighborhoods, like 
individuals, are positioned and further differentiated within the social space 
relative to other areas. Wacquant et al. [129] have, based on the works of Bourdieu 
and Goffman, articulated the relevance of neighborhoods as symbolic spaces that 
should be considered in the social and health inequalities discussion. The 
justification for this is that neighborhoods both represent and reinforce 
inequalities, through territorial marginalization and, mostly, stigmatization. 

Social identity  

Social identity can be defined as individuals’ sense of self based on their group 
memberships. The establishment of social identities is based on processes of social 
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categorization, comparison and identification. These processes have already been 
suggested as useful to discuss the effects of social inequalities on overall societal 
outcomes, including health. Based on social identification approaches, Jetten et al. 
[102] have elaborated hypotheses about how income inequality influences 
individuals’ perceptions of social groups, inter-group relations and social 
cohesion. These hypotheses suggest that in settings with higher income inequality, 
wealth becomes a relevant basis for group categorization. Also, intergroup 
comparisons become often intensified and more elaborated. 

Shame/pride 

According to Thomas Scheff [130] (developing Erving Gofman’s and C.H. 
Cooley’s concepts), pride and shame are consequences of both self and social 
processes; they are internal results of external influences. This view elaborates on 
how individuals construct a positive or negative view of themselves—e.g., pride or 
shame—based on correct or incorrect assumptions about how one is viewed by the 
other(s). Interestingly, Scheff highlights that the causes of shame—which could 
include social comparison and relative deprivation [131]—are shared within a 
given society. Relative deprivation can, thus, be a source of shame, which has 
itself been associated with subjective social status, social rank, self-rated health, 
depression and overall health inequalities [1, 131-134]. 

Latin American context 

Latin America is still one of the most unequal regions in the world despite 
improvements in resource distribution in recent decades. Even though the 
countries in the region are different in terms of socioeconomic, cultural and 
political aspects, there are also relevant similarities that have been used to explain 
the pervasive high levels of inequality in the region. Even though most countries 
gained independence from their European colonizers in the 19th century, the 
agricultural elite maintained political and social power, while the slavery in 
colonial times left a legacy of social exclusion. In the 20th century, many countries 
in the region endured military dictatorships that, in addition to the human rights 
abuses and the suppression of democratic rights of citizens, led to social exclusion 
and an increase in the already profound social inequalities. A period of neoliberal 
macroeconomic reforms followed the re-democratization process in many 
countries. This period was marked by economic crisis and high inflation rates, 
which also contributed to the widening of social and income inequalities. 
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In the early 2000s, several countries in Latin American experienced significant 
decline in income inequality. While facilitated by economic growth, improvements 
in equality in the region have been attributed to social and welfare policy reforms. 
These reforms have led to an increase in public spending on education, health and 
other social services as well as the formalization of employment and an 
implementation of minimum wage policies. In the 1990s, a wave of health system 
reforms took place in several Latin American countries, targeting the expansion of 
universal health coverage with a focus on developing a comprehensive primary 
health care strategy. The implementation of innovative social policies, such as the 
conditional cash transfer programs, have also contributed to social and health 
improvements [135-138]. Above all, the income inequality improvements were 
closely related to the reduction of poverty.  

Latin America is also a very urbanized region with more than 80 percent of its 
population living in urban areas. In the region, the distribution of resources within 
cities is deeply uneven. Most cities are divided between its urban centers and 
informal settlements, i.e., slums, vilas and favelas. Several programs have targeted 
the urbanization of these informal settlements in the form of housing upgrading, 
road improvements, and increased access to water, sanitation and other basic 
social services, aiming at overcoming social and health inequalities [139]. 

Along with demographic trends that led to population ageing and urban transition 
with increased urbanization and life style changes, countries in the region have 
experienced a rapid and complex epidemiological transition: increasing rates of 
non-communicable diseases and injuries, while keeping uncontrolled many 
endemic and emerging diseases. Thus, countries in the region face important 
challenges to address the double burden of disease, regarding both prevention and 
healthcare [49, 140]. 

In the past 30 years, the health in Latin American countries has improved with 
marked increase in life expectancy and steep decline in child mortality. Still, the 
unfair distribution of health between and within countries remained, based on 
income, education or ethnicity/skin color [48, 49, 141-149]. Following the agenda 
2030 on sustainable development, addressing health inequity in Latin America has 
become an even greater concern [150]. In May 2016, PAHO launched a high-level 
commission on health inequity in the Americas, focusing on gathering evidence in 
the region aiming to propose targeted recommendations to address the problem 
[151]. 
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Brazil 

Brazil is the most populous country in Latin America, with a territory that covers 
47% of South America. Similar to other countries in Latin America, Brazil is a 
middle-income country that witnessed major socioeconomic improvements in the 
beginning of the 21st century led by economic growth (commodities boom) and 
social investments. Still, it remains one of the most unequal countries in the world. 

Brazil was a Portuguese colony—the only one in Latin America—from the year 
1500 until it gained political independence in 1822, but it did not become a 
republic until 1889. Indigenous populations were rapidly decimated and now 
constitute a small minority in the country, amounting to 0.5% of the population. 
Slavery was abolished only in 1888, later than in the other countries in the region. 
Around 4 million African people were enslaved in the country over three 
centuries. Brazil has the largest African-descended population outside Africa. 
Blacks and browns are more than half of the population. After the abolition of 
slavery came into effect, even though racial segregation was never formal or legal 
in the country, racial inequalities are still clearly present and persistent within the 
Brazilian society [152]. 

In the 20th century, Brazil faced political instability, with military takeovers and 
authoritarian governments, intertwined with brief periods of democratic rule. 
Brazil is presently experiencing its longest period of democracy (approximately 30 
years). Under the last military regime (1964-1985), Brazil’s economic growth was 
among the highest in the world, but the social and health inequalities also 
increased markedly in this period. Democracy was restored late in the mid-1980s, 
much as a result of social movements aiming at restoring democracy and also at 
addressing socioeconomic inequalities. 

These social movements pressured for: (i) the recognition of health as a citizen’s 
right and a duty of the state, which was incorporated in the 1988 Brazilian 
constitution; and (ii) the creation of the unified health system (SUS). The 
healthcare system was based on the principles of universality, equity, and social 
participation. After initial challenges, substantial decentralization was introduced, 
increasing social participation in policymaking and accountability. With the 
creation of SUS, healthcare utilization increased and unmet healthcare needs 
decreased [153, 154]. 

In the beginning of the 21st century, poverty declined and overall living conditions 
improved. These improvements have been attributed to several social policies 
[136], with special attention to the program Bolsa Familia, the largest conditional 
cash transfer program in the world. In that program cash is transferred from the 
government to poor households upon specific education and health-related 
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conditions. Research has shown the program’s impact on poverty, equity and 
several health outcomes since its upstart in 2003 [155, 156]. 

Other aspects of improvement in Brazil relate to projects that aim to upgrade the 
infrastructure in irregular settlements such as vilas and favelas—including the vila 
chosen for the qualitative paper of this thesis. Since the year 2000 there has been a 
focus on improving housing condition and overall basic infrastructure [157]. 
Before the upgrade, vilas and favelas often suffered from floods, landslides and 
other consequences of the poor infrastructure. Another problem in these areas is 
that crime and violence are widespread, strongly related to drug trafficking, and 
frequently marked by violent encounters with the police [158, 159]. 

Similar to the other countries in Latin America, Brazil experienced a sharp decline 
in infant mortality and with an increasing burden of chronic and degenerative 
diseases, which are now the main causes of death in the country. The Brazilian 
epidemiological transition fits the “prolonged polarized model”, in which old and 
new health problems coexist: the double burden of infectious and chronic diseases. 
This reflects the persistence of social and regional inequalities, where 
subpopulations experience different stages of the transition (e.g., northern vs 
southern regions) while individuals within subpopulations suffer from both types 
of diseases simultaneously. There is also a counter transition, referring to the 
resurgence of infectious and parasitic diseases (e.g., Zika, dengue, malaria), that 
has great importance for morbidity [160, 161]. 

There are large disparities in infrastructure and availability of public services 
between individuals, and across neighborhoods, states and regions [162-164]. 
Following these disparities, health inequalities with regard to various health 
outcomes including access to healthcare are evident [35, 148, 165-169]. Already in 
2006, the Brazilian government created a National Commission on the Social 
Determinants of Health (CNDSS), focusing on the development of monitoring 
strategies and the evaluation of public policies and programs [170-172]. 

Conceptual model for the thesis 

A conceptual model for this thesis is presented in Figure 3. Here, the relationship 
between income distribution and health is in focus. Other social determinants of 
health related to income distribution have also been included: social capital (both 
individual and collective), neighborhood infrastructure, and socioeconomic 
position. Socioeconomic position is placed as an individual factor because it was 
measured at individual-level. 
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Figure 3. Conceptual model for the thesis. Solid arrows indicate direct associations, dashed arrows indicate 
moderation and cruved arrow indicates in-depth investigation using qualitative analysis. 

The direct associations are represented by solid arrows, while dashed arrows 
illustrate hypothesized effect modification. Direct associations between income 
distribution, social capital (individual and collective), neighborhood infrastructure, 
socioeconomic position, and health are proposed. Contextual factors such as 
income distribution, collective social capital and neighborhood infrastructure are 
hypothesized to modify the social gradient in health (the association between 
socioeconomic position and health). The interaction between contextual factors is 
also hypothesized to affect health and the social gradient in health: income 
distribution and collective social capital; income distribution and neighborhood 
infrastructure. 

To further understand the complexity of these associations and interactions a 
qualitative inquiry was undertaken to explore how these contextual factors, 
especially social stratification and neighborhood structures, are manifested in 
people’s lives. 
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Aims 

General aim 

The overall aims of this doctoral thesis are to explore the relationship between 
income distribution and health in Latin America and to contribute to a better 
understanding of the links between contextual factors and health. 

Specific aims 

• To investigate if income inequality is associated with stroke mortality and 
whether GDP per capita modulates the impact of this association in Brazil. 
(Paper I) 

• To investigate the association between socioeconomic disparities and self-
rated health and to verify to what extent social capital and income 
inequality modifies this association in Latin America. (Paper II) 

• To analyze the relationship between both state-level income distribution 
and neighborhood-level infrastructure on self-rated health, accounting for 
life style factors and social participation at individual-level in Brazil. 
(Paper III) 

• To explain, through the development of a theoretical model, how 
contextual factors—social stratification and neighborhood structures—are 
manifested in the lives of the residents of a vulnerable district in Brazil. 
(Paper IV) 
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Materials and Methods 

Study designs, populations and samples 

An explanatory sequential mixed methods design was used in this thesis. The 
qualitative analysis followed quantitative studies in order to further explain 
findings more in-depth [173]. Various data sources, populations and analytical 
methods were used to explore the association between income distribution and 
health, the impact of contextual factors on the social gradient in health, the 
interplay of contextual factors and how these factors are manifested in people’s 
lives. Table 1 provides an overview of the aims, study designs, data sources, 
samples, and analytical approaches of the studies and respective papers included in 
this thesis. 

Tabel 1. Overview of the papers included in the thesis.  
Paper Aims Study 

design 
Data source Sample Analysis 

I To investigate if income 
inequality is associated with 
stroke mortality and whether 
GDP per capita modulates 
the impact of this 
association in Brazil. 

Quantitative 
Ecological 
Panel data 

Register All Brazilian states and 
the Federal District 
(n=27), from 2002 to 
2009 

Panel data 
analysis 

II To investigate the 
association between 
socioeconomic disparities 
and self-rated health and to 
verify to what extent social 
capital and income 
inequality modifies this 
association in Latin America. 

Quantitative 
Cross-
sectional 

Face-to-face 
questionnaire 
 
 
Register 

Random sample of 
adult residents 
(n=10426 individuals 
in 8 countries) 

Fixed effects 
analysis 

III To analyze the relationship 
between both state-level 
income distribution and 
neighborhood-level 
infrastructure on self-rated 
health, accounting for life 
style factors and social 
participation at individual-
level in Brazil. 

Quantitative 
Cross-
sectional 

Face-to.face 
questionnaire 
 
 
Register 

Random sample of 
adult residents in 
Brazil, (n=60202 
individuals in 6055 
neighborhoods in 27 
Brazilian states and 
Federal District) 

Multilevel 
logistic 
regression 
analysis 

IV To explain, through the 
development of a theoretical 
model, how contextual 
factors are manifested in the 
lives of the residents of a 
vulnerable district in Brazil. 

Qualitative In-depth 
interviews 

Purposive sample of 
residents in a 
vulnerable district, 
Brazil (n=12) 

Constructivist 
grounded 
theory analysis 
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Paper I is based on an ecological study. The Brazilian states, including the Federal 
District, (n = 27) were the unit of analysis. The study period was from 2002 to 
2009. This time interval was chosen because of significant socioeconomic 
development and also data availability. A balanced longitudinal panel data set was 
used, in which each state had observations at all points in time [174, 175]. 
Exclusively ecological variables were included. 

Paper II is based on a cross-sectional study. The World Values Survey collected 
individual-level data in the following countries in Latin America, once between 
2010 and 2014: Argentina, Brazil, Chile, Colombia, Ecuador, Mexico, Peru and 
Uruguay. Respondents were excluded if they had missing data on the outcome (n 
= 14). The study sample included 10426 respondents in these 8 countries. 

Paper III is also based on a cross-sectional study including 60202 individuals, 
clustered in 6055 census tracts, clustered in 27 Brazilian states and the Federal 
District. Brazilian states and the Federal District (n=27) are the highest 
administrative division below the federal government. Census tracts were defined 
as “the smallest administrative unit, formed by continuous area, fully contained in 
an urban or rural area, with a size suitable for research operation”	[176]. 
Paper IV is based on a qualitative study using Constructivist Grounded Theory 
based on 12 in-depth interviews with residents of a vulnerable district in urban 
Brazil. The study purposively targeted one settlement within a district to 
theoretically represent a vulnerable settlement common in urban Brazil, yet special 
for having been completely urbanized, with the construction of apartment 
buildings and common areas. Historically, this was an informal, self-built 
settlement (e.g., favela/vila) formed around 1960, coexisting with the rest of the 
district ever since. In this thesis, this settlement is referred to as vila and the rest of 
the district as neighborhood, following the terms used by the local population. 
Initially residents from the vila were targeted in the study because of their social 
vulnerability. Participants were recruited purposively to find a variation in 
experiences, covering men and women, in different age groups. Recruitment was 
done in collaboration with a community health worker placed at a local school. 
The community health worker and I contacted the participants, in person or via 
phone. Some people declined the invitation presumably because of fear of 
retaliation from local drug dealers. Field visits and memoing connected to the first 
couple of interviews indicated the relevance of living in a divided district for the 
phenomena in focus. This led to broaden the sampling procedure to intentionally 
include participants from both vila and neighborhood sides. 
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Data sources 

All quantitative studies have used secondary data. Qualitative data collection was 
performed in study IV, using in-depth interviews. 

DATASUS (Papers I and III) 

DATASUS is the health information department of the Brazilian Ministry of 
Health, hosting information from different governmental sources. Using 
DATASUS, publicly available data from the Brazilian Ministry of Health 
(Mortality Information System, the National Agency of Supplementary Health 
Care and the Public Health Budget Information System) was used in study I and 
from the Brazilian Institute of Geography and Statistics (National Demographic 
Censuses and inter-census estimates, and the National Household Sample Surveys) 
was used in papers I and III. 

World Values Survey (Paper II) 

The World Values Survey (WVS) is a global network of social scientists 
investigating the changes in values worldwide. WVS conducted population 
surveys, in a stratified probabilistic sample of adults (18 + years), including rural 
and urban areas, using a common domiciliary face-to-face questionnaire, in the 
countries’ native language. Individual data weights were applied aiming at better 
representative samples of the adult population in each country, and sampling and 
survey procedures were consistent among countries included in the study (WVS, 
2016). 

World Bank Indicators (Paper II) 

The World Bank development indicators database provides open-access data 
compiled from recognized international sources. It includes country-level 
estimates covering several topics such as economic growth and poverty. Income 
distribution indicator from their database was used in paper II. 

National health survey (Paper III) 

The National Health Survey (Pesquisa Nacional de Saúde–PNS) is a national 
household-based survey conducted in 2013 in Brazil. PNS used a probabilistic 
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multi-stage sampling strategy. Sampling procedures followed three stages: primary 
sampling units - PSU (census tracts or sets of census tracts when tracts contained 
few households), households (10–14 in each PSU) and a selected resident 18-year-
old or older. All stages used random sampling selection. All individuals 
participated in a face-to-face interview. Response rates were around 80%. The 
PNS questionnaire had 3 parts: household information, information on all 
household residents and information about the selected resident [177, 178].  

In-depth interviews (Paper IV) 

Individual in-depth interviews [179] were chosen to capture the participants’ 
narratives about what it means to live in a vulnerable area in urban Brazil. 
Individual interviews were regarded most suitable to preserve the privacy and 
safety needed for participants to be able to talk openly about sensitive issues such 
as crime and drug dealings common to the study setting. Data collection was 
preceded by field visits to the district with informal conversations with community 
members on both vila and neighborhood sides. Unfortunately, there was no safe 
opportunity to visit the inside parts of the vila. Interviews were conducted in June 
through July 2017. The interviews took place at the school facilities, which was 
considered a safe-zone for both participants and researchers. Before the 
interviews, participants were informed about the objectives of the study. All 
participants accepted the invitation to come to the school and verbally agreed to be 
interviewed. The informed consent was signed later in connection with the 
interviews. For the interview a thematic interview guide was prepared and tested 
in a pilot interview, which resulted in the inclusion of seven broad themes, 
covering participants experiences and reflections on: district characteristics, 
physical environment, daily life, social relations, health and well-being, and hopes 
for the future. The interview guide was flexible and the interviewer used open-
ended questions and probing to capture participants’ experiences. The interviews 
took between 35 and 90 minutes and were audio-recorded. The interviews were 
conducted in Portuguese, my native language and of all the participants. The study 
was approved by the Ethical Committee for Research, UFMG, Brazil (COEP-
UFMG, license no. CAAE: 67810017.0.0000.5149).  
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Measures 

Dependent variables 

In this thesis there are two health outcomes: stroke mortality rate and self-rated 
health. 

Stroke mortality 
In paper I the outcome measure was stroke mortality. Stroke was defined 
according to the International Classification of Diseases (ICD-10), codes I60-I69. 
The dependent variable, stroke mortality rate (i.e., number of deaths per 100,000) 
was age standardized to the 2010 Brazilian population by the indirect method. 
Stroke is one of the leading causes of death and disability in Brazil. In recent years 
stroke mortality rates decreased annually by about 4%, primarily in the affluent 
southern Brazil. Yet, due to population growth and a delayed epidemiologic 
transition, the number of stroke deaths actually increased in the country [161, 
180]. 

Self-rated health 
In papers I and III, the outcome variable was self-rated health (SRH). In paper II, 
SRH was measured using the WVS question “All in all, how would you describe 
your state of health these days?” which had 4 possible answers: poor, fair, good or 
very good. In paper III, the participants were asked: “Generally speaking, how is 
your health?” which had 5 possible answers: very poor, poor, fair, good and very 
good. In both studies the variable was dichotomized into “poor” (fair or poor plus 
very poor in paper III) and “good” (good or very good), in accordance with 
previous studies [66]. The outcome of interest was good SRH in both papers. SRH 
is a validated measure of health, consistently associated with overall mortality and 
morbidity, also in Latin America [181, 182]. Self-rated health is understood in this 
thesis as a comprehensive and simple to operationalize measure of general health, 
allowing individuals to prioritize and evaluate different aspects of their health, 
reflecting respondents’ own views of health [183]. 

Independent variables 

Income distribution 
In papers I, II and III, the main exposure variable was the Gini index, a commonly 
used socioeconomic inequality indicator. The Gini index estimations are based on 
the distribution of the household income. The values range from 0 to 100 (or 0 to 
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1, depending on the scale), where 0 equals perfect equality and 100 complete 
inequality. The Gini index used in these studies was based on market income 
(before taxes and benefits), which disregards government income redistribution 
efforts that are nonetheless relatively small in Latin American countries [184]. In 
paper II, to account for the period effect, mean Gini index in years 2000/2001 to 
2013/2014 was used, depending on data availability.  

Social capital 
In paper II, social capital was measured at individual- and collective-levels. Forty-
three questions from the WVS were selected based on their relevance to the social 
capital concept. These 43 questions were collapsed into 8 theoretically relevant 
variables. In order to reduce that number further a principal component analysis 
was conducted, using an oblique rotation and applying factor loadings of 0.3 or 
greater for the cut-off point to keep items in the analysis. Items with high factor 
loadings in two or more components were dropped. Accordingly, four variables 
were kept: generalized trust and neighborhood trust as cognitive social capital 
indicators and associational membership and civic participation as structural ones. 
These four variables were used in this study as individual-level and collective-
level social capital indicators. For the collective-level, variables were aggregated 
at country-level using their means per country. 

In paper III, social capital indicators were overall missing in the survey. Only 
social participation—i.e., the participation in two or more of the following 
activities, at least once in the past 12 months: sports, staff/community/campus 
meetings, voluntary work and religious services (excluding civic functions such as 
weddings, funerals and baptisms) was included. 

Neighborhood infrastructure index 
In paper III, neighborhood infrastructure index (NII) was defined based on the 
household access to basic services such as water, sewage, electricity and garbage 
collection services, dichotomizing access to those services as having access to all 
four services or not. The above access variable was aggregated at neighborhood-
level to create the NII. For the analysis shrunken residuals were used as the 
aggregation strategy, since it considers the number of individuals per cluster—i.e., 
the residuals of small clusters were “shrunken” towards the mean value [185]. NII 
was categorized according to tertiles of distribution as low, medium and high to 
reflect the level of neighborhood infrastructure. 

Socioeconomic position 
In paper II education was used as a SEP indicator. Education level was categorized 
as lower (up to incomplete secondary school), middle (complete secondary school) 
and higher (higher education, incomplete and complete).  
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In paper III, race (dichotomized into white and non-white), educational level 
(categorized into less than primary education, complete primary education, 
complete secondary education, and complete college education or higher) and 
household income per capita (gross household income divided by the number of 
residents within that household, categorized into less than one, between 1 and 2, 
between 3 and 5, and more than 5 times the Brazilian minimum wage in 2013 - 
i.e., 678.00 BRL) were included. 

Covariates 

At state-level the following covariates were conceptualized as confounders in 
paper I: proportion of population living in urban areas (urban population %), the 
proportion of health care expenditure per capita by each state (state health 
expenditure, %), the proportion of people living in poverty, i.e. household income 
below half minimum wage per capita (poverty, %), the proportion of males (male, 
%), mean life expectancy at birth in years (life expectancy, years), the proportion 
of functional illiterates, i.e. people aged 15 years old or more who cannot read or 
write a simple note (illiteracy, %), and the proportion of people aged 15 years old 
or more with 8 or more years of schooling (education ³ 8years, %). 

At individual-level the following variables were conceptualized as confounders in 
paper II and III: sex (male and female), age, marital status. Income level 
(categorical, based on self-reported household income on a subjective scale from 1 
to 10, in which respondents rated their household income in relation to other 
households in their country) was included in paper II. In paper III the following 
life style factors were also included: daily smoking, alcohol consumption, physical 
activity during leisure time and body mass index (BMI). 

Analysis 

Quantitative data analysis (Studies I, II and III) 

Multivariable Poisson regression 
Multivariable Poisson regression analyses for panel data modeling using random 
effects models was performed in paper I. Poisson regression analyses are 
recommended for numerical data involving counting such as stroke deaths and 
stroke mortality rate. Random effects models were chosen based on the efficiency 
and consistency of the estimations, evidenced by the Hausman test. Regression 
models were fitted in a stepwise approach to examine whether and to what extent 
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GDP per capita modulated the effect of income inequality on stroke mortality. The 
variable time (in years) was added to the multivariable panel data models to adjust 
for unmeasured time-variant variables that could have affected the observed stroke 
mortality time trend in all states—e.g. secular trends and changes in national level 
policies. Cluster robust standard errors with vce (bootstraps) were used in all 
models. The incidence rate ratio (IRR) was the measure of association adopted, 
adding pedagogical clarity to the results interpretation. STATA 11.2 was used for 
data analysis.  

Fixed effects logistic regression 
Fixed effects logistic regression analysis to control for unobserved country-
specific heterogeneity was conducted in paper II. Fixed effects models provide 
correct estimates of associations since it assumes, in contrast with least square 
regression models, that residuals correlate within the area-level, i.e. observations 
are not independent. Cluster robust standard errors were also used. Cross-level 
interaction terms to assess the moderating effect of the contextual factors on the 
social gradient in health were used [186]. In the multivariate analysis, model 1 was 
fitted with individual-level characteristics to investigate the association between 
education and health, adjusted to other socio-demographic variables. In model 2 
the individual-level social capital effects on that association was further assessed. 
Cross-level interaction terms between education and each collective social capital 
indicator were included to investigate if and how those indicators moderate the 
association between education level and health. Income inequality was then 
included in a three-way interaction term between education, each collective social 
capital indicator and Gini index, to estimate the impact of contextual inequality on 
the model. Fixed effects results were presented as odds ratios (OR) with 95% 
confidence intervals (CI). Model fit was assessed by Bayesian information criteria 
(BIC). Stata Version 14 (StataCorp. College Station, TX, USA) was used for the 
analysis.  

Multilevel logistic regression 
In paper III, multilevel logistic regression analysis with individuals clustered in 
census tract units, further clustered in states, establishing a three-level model with 
random intercepts was performed. First, a three-level empty model was fitted to 
assess the contribution of between neighborhood and between states variability on 
the health outcome. The second model accounts for individual level variables, 
except for life style factors and social participation. In the third and fourth model 
Gini index and neighborhood infrastructure index (NII) were added, respectively. 
Social participation and life style factors, as proposed mediators from context to 
SRH, were then included in model 5. In model 6 cross-level interactions between 
Gini index and NII were included. The last models (7–9) account for a three-way 
cross-level interaction between Gini index (continuous), NII (dichotomized as low 
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versus medium and high infrastructure index) and (i) sex; (ii) race; and (iii) 
education (dichotomized into low educated, including up to complete secondary 
education, and higher educated, including complete college or more), respectively. 
Median odds ratio (MOR) were presented after each model to assess the residual 
area-level heterogeneity. MOR is the median value of the OR between areas with 
higher and lower risks when randomly picking two areas [187]. Model fit was 
assessed using the Bayesian Information Criterion (BIC). Stata Version 14 
(StataCorp. College Station, TX, USA) was used for the analysis.  

Qualitative data analysis (Paper IV) 

Constructivist Grounded Theory 
A qualitative study design was used, following Charmaz’ Constructivist Grounded 
Theory approach [188], aiming at developing a theory about the processes 
involved in how social stratification and neighborhood opportunity structures are 
manifested in the lives of residents of a vulnerable urban setting in Brazil. 
Charmaz approach was considered appropriate because of its focus on the 
interpretative understanding of experiences, giving voice to the participants 
themselves. The analytical process started during data collection, with memos and 
peer debriefing within the research group. Coding, diagrams and memos were 
made mostly in English to allow participation of all research members in the 
analytical process. First memos were written in connection with field visits and 
interviews. After all data was collected interviews were transcribed verbatim (in 
Portuguese). I was responsible for coding the text following the stages of initial, 
focused and theoretical coding. Constant comparison with oscillation between data 
and categories characterized the analysis process and memos and diagrams 
assisted sorting, integration and description of the developed categories [188]. The 
analysis resulted in the construction of a core category, eight main categories with 
supporting subcategories that further characterized the variation in the social 
processes in focus. Figure 4 provides an example of a diagram and a memo used in 
the development of the theoretical model of different “us and them” uncovered in 
the analysis and the initial elaboration about the emerging category “maintaining 
invisible barriers”. 

  



44 

 

Figure 4. Examples of a diagram and a memo used in the qualitative analysis.  
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Results 

How is income distribution associated with stroke 
mortality in Brazil? 

In the analysis of the direct association between income distribution and health, 
paper I shows that stroke mortality rate in Brazil fluctuated over the study period, 
with a net decrease of 7.27% from 2002 to 2009. Socioeconomic indicators 
improved with a significant decrease in income inequality levels while GDP per 
capita more than doubled and the proportion of people living in poverty decreased 
(-28.80%). Table 2, presents the results of bivariate and multivariate analysis. In a 
bivariate analysis, the higher the Gini index and the lower the GDP per capita, the 
higher the stroke mortality. In the multivariate analysis, there is a positive 
association between income inequality and stroke mortality, independent of the 
GDP per capita and poverty levels among other covariates. GDP per capita 
reduced only partially the impact of income inequality on stroke mortality. A 
decrease in 10 points in the Gini index is associated with 18% decrease in the 
stroke mortality rate in Brazil. 

Table 2. Random effects regression analysis (bivariate and multivariate) of stroke mortality rates: incidence 
rate ratios with 95% confidence intervals. 

 Bivariate Multivariate 

 IRR 95% CI IRR 95% CI 

Gini index 1.29 1.08-1.54 1.17 1.0.-1.36 

GDP per capita 0.97 0.97-0.98 0.97 0.94-1.00 

Urban population % 0.99 0.96-1.02 1.03 0.98-1.08 

State health expenditure % 0.99 0.99-0.99 1.00 0.99-1.00 

Poverty % 1.00 0.99-1.01 1.00 0.99-1.00 

Life expectancy 0.95 0.90-1.00 1.11 0.97-1.28 

    Observations 216  216  

    Number of states 27  27  

IRR = incidence rate ratio. CI =c onfidence interval. Multivariate model further adjusted for time, male proportion, 
illiteracy proportion, and education≥ 8 years proportion. 
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What is the relationship between social capital, income 
distribution and the social gradient in self-rated health in 
Latin America? 

Among the eight Latin American countries included in paper II, the number of 
individuals per country varied from 1999 in Mexico to 999 in Chile and Uruguay. 
In all countries, except Peru, the proportion of respondents reporting good SRH 
was in the interval between 70 and 80%. In Peru, however, the share was only 
54%. Gini index mean was above 50, a marker of high inequality levels in the 
region. At individual-level, the proportion of people reporting good SRH increased 
as education and income levels increased. More males (75%) reported good SRH 
compared to females (69%). As age increased, good SRH decreased. 

The social gradient in health is demonstrated in Table 3-model 1. The multivariate 
analysis shows individuals on the middle and highest education levels to have 
higher odds of good or very good SRH when compared to individuals with lower 
education. Education level is independently associated with self-rated health, 
demonstrating a clear social gradient in health. Regarding the impact of individual 
level social capital on the gradient, among respondents on the highest education 
level, there is only a modest impact of individual social capital on the association 
between education level and good SRH (Table 3-model 2). 

Table 3. Fixed effects regression models of good self-rated health: odds ratios with 95% confidence intervals. 
 Model 1 Model 2 
 Sociodemographics Individual social capital 

 OR 95% CI OR 95% CI 

Educational level     

Lower 1  1  

Middle 1.90 1.60-2.26 1.92 1.62-2.29 

Upper 3.44 2.56-4.64 3.27 2.40-4.45 

Social capital     

Associational membership   1.18 0.86-1.15 

Civic participation   0.99 0.86-1.15 

Generalized trust   1.37 1.16-1.61 

Neighborhood trust   1.29 1.20-1.38 

    Constant 0.69  0.52  

    Observations 9911  9659  

    BIC 10427.98  10117.05  

Models further adjusted for sex, age, marital status and income. Country fixed effects omitted in the output 

Generalized trust and neighborhood trust at country-level have a moderating effect 
on the association between SEP and health, favoring individuals in lower SEP 
despite their own individual social capital level, especially in lower inequality 
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countries. Figures 5 and 6 present the average marginal effects for the interactions 
between education and country-level (i) associational membership, (ii) civic 
participation, (iii) generalized trust, and (iv) neighborhood trust, having upper 
education level as the reference group. The average marginal effect is the amount 
of change in the outcome probability following changes in the exposure levels, in 
our case the interaction. No significant moderating effect of associational 
membership and civic participation is observed (Figure 5).  

 

Figure 5. Adjusted fixed effects models for good self-rated health in Latin American countries: average marginal 
effects and 95%CI of the interactions between associaitonal membership and civic participation at country-level and 
education level. 

Trust at country-level moderates the association between education and health, in 
a way that the higher the trust levels in a country, the greater the odds of lower 
educated individuals to report good SRH (Figure 6). Also, generalized trust has a 
greater impact on the social gradient in health when compared to neighborhood 
trust.  
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Figure 6. Adjusted fixed effects models for good self-rated health in Latin American countries: average marginal 
effects and 95%CI of the interactions between generalized trust and neighborhood trust at country-level and 
education level. 

The influence of income inequality on the association between generalized and 
neighborhood trust at country-level on the health gradient was investigated using 
three-way interaction terms between education, each social capital indicator and 
income inequality using upper education level and high inequality countries as the 
reference groups. Interaction is positive and statistically significant in the case of 
lower income inequality group, generalized trust and lower education level (Figure 
7). In lower income inequality countries, the higher the generalized trust, the 
greater the odds of lower educated individuals to report good SRH. 
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Figure 7. Odds ratios for good SRH by three-way interaction terms between education level (reference upper 
education), generalized or neighborhood trust at country-level and Gini index (models fully adjusted), *p>0.05. 

What is the relationship between income distribution, 
neighborhood infrastructure, socioeconomic position and 
self- rated health in Brazil? 

In paper III, almost 2/3 of the sample reported good or very good SRH. Females 
are slightly over-represented among the respondents (56.94%). Over 80% of the 
sample lives in urban settings. Neighborhood access to basic infrastructure follows 
a bimodal distribution, with most neighborhoods having either homogenous access 
to or lack of basic services. Gini index levels are overall high with significant 
variation between states.  

Being male, young, white, and living in urban areas are positively associated with 
good SRH. There is a clear and expected health gradient according to education 
and income. Low Gini index is positively associated with good SRH, when 
controlling for income and other individual-level covariates (Figure 8). High NII is 
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associated with good SRH. In addition, NII is seen not to confound or mediate the 
association between Gini index and good SRH. Higher income equality at the 
state-level and better basic infrastructure at neighborhood-level are both 
independently associated with good SRH. Neighborhood infrastructure modifies 
the association between income equality and good SRH, suggesting a synergism 
between these factors. 

 

Figure 8. Odds ratios for good SRH (in fully adjusted models) by Gini index (reference high Gini), by neighborhood 
infrastructure index-NII (reference low NII), and by cross-level interaction  between state-level Gini index and 
neighborhood-level NII (reference high Gini*Low NII), *p>0.05. 

In Figures 9, 10 and 11, individuals in advantageous SEP—i.e., male, white and 
with higher educational level—are shown to be less affected by income inequality 
and lack of neighborhood basic infrastructure. On the other hand, individuals in a 
disadvantageous socio-economic position are further harmed by these contextual 
factors. All Figures present the combined effect of determinants over all three 
levels. In all income distribution levels, the selected individual-level factors of 
socioeconomic advantages (i.e., male, white and higher educational level) are 
associated with a higher probability of good SRH. 
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Figure 9. Predictions of the effect of Gini index on good self-rated health by sex, for high or low neighborhood 
infrastrucutre index. Model adjusted to age, race, education, income, marital status, location of home, life style factros, 
and social participation.  

 

Figure 10. Predictions of the effect of Gini index on good self-rated health by race, for high or low neighborhood 
infrastrucutre index. Model adjusted to age, race, education, income, marital status, location of home, life style factros, 
and social participation.  
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Figure 11. Predictions of the effect of Gini index on good self-rated health by education level, for high or low 
neighborhood infrastrucutre index. Model adjusted to age, race, education, income, marital status, location of home, 
life style factros, and social participation.  

The random parameters analysis shows that most of the individual health variation 
attributed to context occurred at neighborhood-level (Table 4). Model 1, the empty 
model, shows neighborhood-level and state-level variances on good SRH. The 
MOR at neighborhood-level was 1.65 and at state-level it was 1.31, showing that 
there are significant differences between neighborhoods and states. If individuals 
are selected from two randomly chosen neighborhoods or states, the odds of 
reporting good SRH in neighborhoods or states with better health are 65% and 
31% higher, respectively. Gini index explains almost 63% of the state-level 
variation on health, according to the PCV. As NII is introduced in model 4, 
neighborhood and state-level variances remain the same from model 3 to 4, 
showing that NII does not explain the remaining variation at either neighborhood- 
or state-levels. 
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Table 4. Random parameters analysis: variance, proportional change in variation and median odds ratios. 
 Model 1 Model 2 Model 3 Model 4 Model 5 
 Empty Individual 

sociodemo-
graphics 

Gini index NII Life-style 
factors and 

social 
participation 

Random 
parameters 

     

Level 2 
variance 

0.27 0.20 0.20 0.20 0.21 

Level 3 
variance 

0.08 0.06 0.03 0.03 0.03 

PCV -L2  -25.93 -25.93 -25.93 -22.22% 

         -L3  -25% -62.5% -62.5% -62.5% 

MOR -L2 1.64 1.53 1.53 1.53 1.56 

         -L3 1.31 1.26 1.18 1.18 1.18 

BIC 76453.17 68115.09 68120.56 68103.13 67608.40 

NII = neighborhood infrastrucutre index. L2 = level 2. L3 = level 3. PCV = proportional change in variation. MOR = 
median odds ratio. BIC = Bayesian information criteria. 

How are contextual factors manifested in the lives of 
residents of a vulnerable district in Brazil? 

The qualitative analysis in paper IV led to the development of one core category 
“Constructing social identity through multiple us and them” which describes how 
people in a vulnerable district socially situate themselves based on the reference 
group, the direction of the social comparison and the social position indicators in 
focus, with varying influence on social stress, health and well-being. Figure 12 
gives an overview of the developed theoretical model. In the model eight main 
categories (white text with black background) illustrate both external and internal 
aspects of the social processes related to the construction of social identity through 
each pair of us and them uncovered in the analysis. The perspectives us and them 
were determined using the direction of the most prominent othering process, 
which followed the power direction in the social spectrum. The subcategories 
(black text with white background) provide further characterization of the social 
processes indicating various strategies used in the construction of these social 
identities.  
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Figure 11. Predictions of the effect of Gini index on good self-rated health by education level, for high or low 
neighborhood infrastrucutre index. Model adjusted to age, race, education, income, marital status, location of home, 
life style factros, and social participation.  

The random parameters analysis shows that most of the individual health variation 
attributed to context occurred at neighborhood-level (Table 4). Model 1, the empty 
model, shows neighborhood-level and state-level variances on good SRH. The 
MOR at neighborhood-level was 1.65 and at state-level it was 1.31, showing that 
there are significant differences between neighborhoods and states. If individuals 
are selected from two randomly chosen neighborhoods or states, the odds of 
reporting good SRH in neighborhoods or states with better health are 65% and 
31% higher, respectively. Gini index explains almost 63% of the state-level 
variation on health, according to the PCV. As NII is introduced in model 4, 
neighborhood and state-level variances remain the same from model 3 to 4, 
showing that NII does not explain the remaining variation at either neighborhood- 
or state-levels. 
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Regarding the first pair of us and them, vila residents take the us perspective while 
criminals and extreme poor are in the them perspective. It is relevant to know that 
vila residents, criminals and the extreme poor shared the same living space and 
had regular encounters within the common areas of the residential buildings. In 
that sense, dissociating from community illustrates how vila residents separated 
themselves from community life by: minimizing contact with them, turning to 
private life (regarding both social relations and use of common and residential 
areas), accepting separated roles within the vila, using stereotypes to escape crime 
and creating warning narratives, especially for the kids. The intention of that 
dissociating process appears to be to create a distance from criminals and extreme 
poor in order to protect themselves and their families from violence, crime and bad 
influences: “I use these white headphones a lot, I like them very much. And 
everyone sees me that way: ‘oh, hi DJ, hi DJ’. So, creating this stereotype, it gets 
easier to dodge [crime]” (P7). 

In connection to the dissociation there is also inner processes leading to the 
development of a conflicting self. This category describes how residents from the 
vila were identifying themselves as humble and worthy while increasingly 
disapproving the others’ actions (based on moral and cultural frameworks). The 
inner conflict became evident as participants narrated how they shared life stories 
with criminals and extreme poor and also missed the old community life. That 
shows how participants from the vila socially identified themselves with the 
community, at some point or to a certain level: “I miss the favela a lot, sure. 
Because it was the place where I was raised in” (P5). Eventually, participants 
from the vila recognized physical and social environments as important drivers 
leading people to get stressed in the vila. 

In the second pair of us and them, residents from the neighborhood assumed the us 
perspective while vila-residents were them. Maintaining invisible barriers 
portrays how residents from the neighborhood in different ways and to different 
extent were having no interaction with the residents from the vila, often 
patronizing and rejecting them. Neighborhood residents narrated this rejection 
even in connection to the recent urbanization process that changed the entire 
district landscape but mostly the lives of the ones who lives in the vila: “The vila 
got out of them but they haven’t got out... you know. [The urbanization] changed 
only the appearances, nothing else changed” (P11). A road divides the district, 
and that road between the vila and the neighborhood is a strong representation of 
the barriers between vila and neighborhood residents. It would have been possible 
to “cross the road” but residents maintained it as a barrier, generation after 
generation. At the same time, in this context being the neighborhood depicts how 
neighborhood residents identified themselves in relation to the vila based on the 
residential area, delimitating the us and them: “From our side here, everything is 
calm. I don’t see nothing wrong. For me it is all great” (P3). Beyond their 
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residential area they were also identifying themselves as humble and worthy while 
classifying the others by stereotyping the vila.  

Still based on this second pair of us and them, but now in the perspective of vila 
residents. In this divided district, vila residents are safeguarding their own space 
using different strategies. Minding one’s life is enough functioned as a diversion 
from the segregation: 

I found out that people from the neighborhood up there put up a sign ‘for sale’, 
because [vila residents] were moving there. The feeling is horrible, one hearing 
this. Are you kidding?! It is horrible. But then, you keeping doing, you do, you do, 
and [life] is getting better (P8).  

Downplaying the other’s opinion was a defensive way to deal with rejection and 
the stereotypes. Ultimately, moving out if possible was narrated by participants 
from the vila as an unattainable option to keep their own space.  

The variation in emotional consequences of living in a divided district is illustrated 
by the category moving between shame and pride. On the one hand, participants 
narrated how they were feeling unwanted in one’s place, reflecting the rejection 
and segregation. On the other hand, they were also increasingly looking alike 
while feeling different and it is essential to highlight that participants from the vila 
valued positively these differences. Ultimately, they were honoring their own 
achievements and feeling proud of their overall progress in life: “You become 
proud. You don’t even want to know anymore, nothing. You are [there]” (P8). 

The last pair of us and them refers to the entire district in the us perspective in 
relation to outsiders and institutions as them. In reaction to the district 
discrimination, segregation and stigmatization, residents from this vulnerable 
district are striving to gain influence diminishing the neighborhood bad 
reputation, fighting for one’s right (even if it was mostly individually), asking to 
be seen, and even terrorizing the others. In that search for influence an important 
aspect was the perceived invisibility of the ones stigmatized. This was especially 
relevant for the participants from the vila in response to the outsiders and also the 
institutions: “If people entered the vila once, talked to us and see how it is, the 
thinking would change completely” (P2).  

At the same time, residents from the district perceived to be and suffered from 
being unfairly valued by outsiders including institutions, based on socioeconomic 
status but mostly on territorial reputation. Participants from the entire district felt 
being discriminated and blamed themselves for the stigma. They felt degraded in 
comparison to the others better-off and eventually were getting frustrated: “When 
people talk about favela, about vila, it is like this: it is only ‘favelado’, it is only 
prostitutes, it is only this, it is only that. It is always to the bad side. I felt 
frustrated” (P2). The frustration was greater especially considering they were 
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striving to gain influence while they were also honoring their own achievements. 
Favelado means a person from the favela. It is a loaded term commonly used in 
everyday language in urban Brazil, that ultimately reduces individuals to the place 
where they live. 
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Discussion 

This thesis supports the association between income distribution and health in 
Latin American countries. Figure 13 illustrates the main findings as indicated by 
the letters A to D.  

 

Figure 13. Thesis main findings within the conceptual model. Letters A to D highlights the main findings of this 
research.  

The direct association between income distribution and health is demonstrated (A). 
Income distribution (and other correlated contextual factors) is also shown: to 
modify the social gradient in health (B) and to further interact with other 
contextual factors to influence health (C). The qualitative findings characterize in-
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depth the intersection between self and context in the construction of social 
identities, further bridging concepts like downward social comparison, territorial 
segregation/stigmatization, erosion of social capital, social stress and shame/pride 
(D). The interactions exhibited in the quantitative analysis together with the 
processes involved in the construction of social identities exposed in the 
qualitative analysis propose and characterize links between contextual factors and 
health/well-being, exposing who is affected by income distribution and other 
contextual factors and how they are affected in Latin America, particularly in 
Brazil. 

Income distribution matters to health in Latin America 

This thesis challenges the notion that there is a wealth threshold, i.e., that income 
distribution would only be a health determinant above a certain level of national 
wealth [31]. In the ecological analysis included in this thesis income inequality is 
independently associated with stroke mortality rates, accounting for the effects of 
GDP per capita and poverty levels. These findings are in line with other ecological 
studies in Brazil [35, 189, 190]. However, these ecological analyses should be 
considered as hypothesis-generating studies. The aggregated nature of the data 
hinders whether income distribution is actually responsible for the demonstrated 
association. Applying a multilevel analysis, as done in paper III, the findings from 
the ecological data analyses are supplemented with stronger evidence that support 
the association between income distribution and self-rated health in Brazil, while 
accounting for household income levels (Figure 13, A). Other studies in Chile and 
Ecuador found similar results regarding self-rated health and stunting, 
respectively, also controlling for individual and household income [29, 33]. These 
findings have also been demonstrated in other LMIC as well [37, 38]. Even in 
contexts marked by absolute deprivation, relative deprivation also matters to 
health. 

The influence of income distribution on health is also demonstrated in the 
moderating effects on the social gradient in health (Figure 13, B) and, further, in 
the interaction with other social determinants of health (Figure 13, C). These 
indirect effects complement the claimed relevance of income distribution to health 
in Latin America.  
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Income distribution and other factors modify the social 
gradient in health 

This thesis demonstrates that collective social capital, income distribution and 
neighborhood infrastructure modify the social gradient in health. Figure 14 
illustrates: a) the impact of social capital on the social gradient in health and b) the 
impact of income inequality and poor neighborhood infrastructure on the gradient. 
These findings support a differential impact of income distribution and other 
contextual factors on the social gradient in health and answer who is affected by 
these contextual factors in Latin America. 

 

Figure 14. Schematic representation of the influences of contextual factors on the social gradient in health: a) 
generalized trust at country-level; b) income inequality and neighborhood poor infrastrucutre. 

High trust at the collective-level resulted in a higher probability of good SRH for 
individuals in lower SEP when compared to higher SEP. This suggests that 
collective social capital modifies the social gradient in health, favoring low SEP 
individuals despite their own individual level of social capital (Figure 14, a). 
Previous studies about who benefits mostly from higher collective social capital, 
have focused mainly on individual-level social capital rather than on SEP. 
Findings from these studies mostly suggest that individuals with higher social 
capital levels to benefit from higher collective social capital [67, 68, 191, 192]. 
Using education as the SEP indicator, Elgar, Davis [193] found no moderating 
effect of social capital at country-level on the social gradient in health in 50 
countries in the world, including Latin American countries. Elgar’s global sample 
might have attenuated the effects of relevant country-level determinants such as 
geographical, cultural, economic or political factors that are better captured by a 
more homogenous LAC sample. 
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This supports the notion that social capital is a common good with a spillover 
effect, also reaching individuals not socially active in society or those in the 
bottom of the social ladder. Social resources at country-level—e.g., functioning 
democracies and social inclusion—could explain the links between collective 
social capital and the social gradient in health. These resources could be especially 
significant for individuals in lower SEP, who are in a vulnerable position. If this 
interaction would be further confirmed in future studies—including studies 
applying a longitudinal design—one could conclude that collective level social 
capital contributes to the social gradient in health and should be a policy target in 
order to close the health gap. 

In less unequal countries in the region, having a low SEP was associated with an 
even higher probability of good SRH in relation to higher collective social capital. 
This moderating effect of income distribution on the social gradient in health was 
even more profoundly present in paper III. In Brazil, as income inequality 
increases the health gap—by sex, race and education—seems to widen. These 
findings support a differential impact of income distribution across the social 
gradient, meaning that lower inequality favors those with lower SEP in 
comparison to those with higher SEP, while increased inequality harms everyone 
in the social spectrum, and especially those at low SEP. These findings are in line 
with previous studies in other countries, including Colombia [36, 194, 195]. 

Focusing on the effect modification of neighborhood infrastructure on the social 
gradient in health, evidence from paper III suggests that low SEP individuals are 
further harmed when also living in neighborhoods with poor basic infrastructure 
(Figure 14 b). Previous studies in LMIC have discussed the negative impact of 
poor basic infrastructure for health and health inequalities as well as for social and 
civil inclusion [84-87]. On the one hand, poor basic infrastructure reflects the lack 
of material resources that can affect health, e.g., through the direct influence of 
hygiene, environmental contamination or man-made land erosion. On the other, it 
could also affect health indirectly through residential segregation and 
stigmatization, bad perception of the environment and notions of civic exclusion 
[87, 89-92, 125, 126]. These findings are in line with the “deprivation 
amplification” argument in which disadvantages related to the neighborhood 
context (e.g., lack of basic infrastructure) amplify individual disadvantages (e.g., 
low SEP) in ways that are detrimental to health [196]. 

According to the relative deprivation argument, individuals in higher SEP might 
have greater material and immaterial resources or better access to these resources 
that may protect them from contextual stressors such as income inequality or 
neighborhood poor infrastructure. This differential impact of income distribution 
and neighborhood infrastructure on health provides empirical support to the 
proposed vulnerable populations approach to public health [50, 96]. 
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Links between contextual factors and health and well-
being 

The interplay of contextual factors 

Different contextual factors at different levels (local, regional, national) are 
potentially relevant for different health-related processes [15]. In line with this, the 
interplay of contextual factors has been understood in this thesis as a strategy to 
further understand how income distribution can affect health. In this interplay of 
factors there is also the interplay of different health-related processes. This thesis 
shows that (i) the influences of social capital on the social gradient in health is 
dependent on the income distribution level and that (ii) the association between 
income distribution and health is dependent on the neighborhood infrastructure. 
This reflects how the proposed association between income distribution and 
health—directly or through the social gradient in health—varies according to the 
level of multiple contextual factors. 

The findings within this thesis indicate that in lower income inequality settings, 
social capital modified the social gradient in health, favoring individuals in lower 
SEP. This supports the notion that social capital has a buffering effect. This might 
be explained by a greater stock of social capital in lower income inequality 
countries [1, 43]. Another possibility is that at extremely high inequality levels 
(like the ones found among the group of countries in Latin America with higher 
income inequality), social capital might lose relative importance in relation to the 
health gradient. In so deeply unequal settings, the buffering effects of social 
capital might not suffice to counteract the negative effects of income inequality on 
health. Lastly, it is also possible that social capital and income distribution are 
mediators in the association between broader social, economic and political 
contexts and health. For instance, the economic crisis in 2008 was associated with 
decreased levels of generalized trust in the UK [197]. In OECD countries, 
evidence supports that income inequalities continued to increase after this crisis 
[198]. 

In Brazilian neighborhoods, the association between income distribution and 
health varies according to the level of basic infrastructure. Individuals living in 
more unequal states rate their health worse when also living in neighborhoods with 
poor basic infrastructure. In addition, based on the random effects models, most of 
the individual health variation attributed to context occurred at the neighborhood 
level. Few studies have explored the interactions between state and neighborhood 
levels. Datta, Subramanian [199] investigated the effects of both state and 
neighborhood levels on smoking status among black women in the US, and found 
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that the variation in health was higher at neighborhood level than at the state level. 
On the one hand, the social stress resulting from social comparisons in a more 
unequal Brazilian state could be amplified by the stressors of living in a 
neighborhood with poor infrastructure, e.g., losing one’s house or even a family 
member every year after recurrent landslides in summer time [200] or being 
segregated and further stigmatized for leaving in a favela [75]. One the other hand, 
findings support that neighborhood is often the level in society responsible for 
several other factors that could explain health disparities—for instance, social 
cohesion levels, presence of violence, pleasant natural environments [16]—beyond 
income distribution and access to basic infrastructure. 

The construction of social identity 

The construction of social identity is seen as a significant aspect for the health 
equity debate, contributing to the discussion about how contextual factors 
influence individuals’ health and well-being. Internal and external aspects of social 
identity construction illustrate and characterize the intersection between self and 
context, while bridging concepts like downward social comparison, territorial 
segregation and stigmatization, and erosion of social capital. In that sense, these 
qualitative findings are complementary to the quantitative ones, showing the 
relevance and further characterizing the interplay between social determinants of 
health—now from an in-depth perspective—in explaining health inequities. 

Scholars within the field of social psychology have already proposed social 
identity approaches to assist in the discussion about income distribution and health 
inequities [102, 108]. This thesis adds to that discussion, describing and 
characterizing various processes related to the influence of overall context on 
health inequities. For instance, moral and cultural frameworks together with 
territorial identification were used as identifying markers of a position instead of 
direct indicators of SEP. In addition, downward social comparison (referred as 
othering) was more prominent than upward social comparison, figuring as a source 
of stress, shame and frustration for both the ones othering and mainly for the ones 
being othered. Also, the lack of interaction between social groups in the same 
district, together with a shift from community connections to family ties and a turn 
to private relations and spaces, has been previously described in the literature, 
characterizing the erosion of social capital in particular settings [128, 129]. 
Ultimately, neighborhoods, through their segregation and stigmatization, have 
been recognized as powerful components in the articulation and maintenance of 
social identities and also of social inequalities. 

These processes were understood to create not only shame and stress but also pride 
and empowerment, which in turn would affect health and health distribution in 
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different directions. Shame and stress have been previously associated with worse 
health outcomes [1, 131-134]. Pride and empowerment responses were 
predominantly present at the individual level, as individuals were getting 
empowered and knowledgeable of their rights. The use of and support from 
institutional services increased, which could be interpreted as linking social capital 
[59]. Empowered individuals in association with available public services and 
institutions—for example, universal health care—might explain in part the effects 
of healthcare and overall social inclusion on the reduction of health inequalities in 
Brazil [201, 202]. 

Methodological considerations 

Beyond the methodological considerations of each study—which have been 
addressed in each paper—there are methodological considerations concerning this 
thesis as a whole. The use of a multi-methods approach is considered a major 
strength of this research. It brought complementary perspectives to the discussion 
about the influence of contextual factors on health and well-being. The 
quantitative studies investigated associations, leading to findings of complex 
interactions and mechanisms linking income distribution and health. The 
qualitative study followed and allowed for the in-depth study of the complexity of 
processes, adding important insights into how individuals experience inequity. 

The qualitative analysis included in this thesis has been conceptualized as a way to 
explore in-depth the findings from the quantitative studies. However, the setting 
and the sample of the qualitative investigation is quite particular in several 
dimensions and therefore it is imperative to acknowledge the risks that it might not 
reflect the settings and samples of the quantitative studies. The use of Grounded 
Theory with the development of a theoretical model, in which the findings were 
raised into a more conceptual level, contributed to minimize this risk, increasing 
the transferability of findings. 

The use of different data sets and analytical strategies conferred another 
complementary dimension to the findings. On the one hand, some findings were 
consistently demonstrated despite the differences in settings, data measurements 
and analytical approaches. It also allowed for nuanced discussions as each study 
assumed a particular stance to the research question. On the other, these 
differences presented a challenge, since the studies did not overlap. For instance, 
in the investigation of the effect modification upon the social gradient in health, it 
would have been interesting to consider both collective social capital and 
neighborhood infrastructure within the same model regarding the social gradient in 
health. 
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The majority of our studies are based in Brazil, and despite the many similarities 
between Latin American countries, some findings are possibly not generalizable or 
even transferable. For instance, the connection between pride, empowerment and 
linking social capital (exposed in the qualitative paper) might be correlated with 
the particular experience of neighborhood upgrade (leading to a higher trust in 
institutions) in connection with the availability of public services and institutions. 
This confluence of factors might reflect the Brazilian context but not the context of 
other countries. In addition, the association between income distribution and 
health has previously been demonstrated to be dependent on the study period. 
Consequently, these findings might reflect a specific historical period and 
epidemiological surveillance is recommended. 

Still, this thesis may contribute to the discussion about the influence of contextual 
factors on health in other settings as well. Beyond the particularities of the Latin 
American countries that are relevant for the discussion of the findings, this thesis 
provides conceptual and methodological insights that might be relevant to address 
general challenges regarding the relationship between income distribution and 
health. 

The quantitative studies in this thesis have used ecological and cross-sectional 
designs that do not allow for discussions regarding the direction of associations 
and causal inferences. Scholars have previously discussed how unlikely the 
reverse causality from health to SEP actually is [203, 204], or from health to 
income distribution [9]. Furthermore, there are several studies, including 
longitudinal and time series studies, supporting the proposed direction from SEP 
and contextual factors to health [2, 3, 10, 23, 205-207].  

Even though self-rated health is an established indicator of overall health that 
offers a valuable subjective perspective of health, there are several potential 
limitations attributed exactly to its subjectivity, such as optimism and pessimism, 
which can be influenced by the social context; or the notion that good health might 
be affected by SEP as the prevalence of health and healthy behaviors varies across 
the social spectrum. 

Public health implications and future research 

Policies targeting specifically income distribution in Latin America could further 
improve health outcomes and reduce health inequalities. Improvements in income 
distribution in the region have been mainly attributed to a decrease in poverty 
levels. Yet, a more profound and overarching policy of income redistribution is 
considered necessary. Beyond income distribution, this thesis highlights the need 
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to consider collective social capital and neighborhood opportunity structures in the 
policy-making process as they have a potential to reduce health inequities in the 
region. Even though social capital seems to be connected with income distribution, 
other strategies that are not based on income distribution might potentially affect 
social capital: for instance, the consolidation of democracies and the combat of 
corruption. 

Neighborhoods are relevant contexts for health in Brazil. Measures targeting the 
neighborhood level have already shown promising results, such as the Vila-Viva 
Project, aimed at the urbanization of favelas [157, 208, 209]. Based on this thesis, 
various aspects of the neighborhood opportunity structure should be prioritized, 
for instance through community-based health promotion interventions, increasing 
participation of local stakeholders. Processes at different levels have been 
recognized to be interlinked and relevant for health and health inequity. This thesis 
provides empirical support to the assumptions of current inter-sectoral policies and 
interventions, while highlighting the need for multileveled thinking. Decision 
makers targeting health and health equity should address the distinctions at each 
level accordingly and prioritize, when feasible, the multiplicity of the 
neighborhood level. 

Despite growing evidence supporting the impact of contextual inequality and 
infrastructure on health, the question of how context gets into the body persists. In 
addition to the chronic stress mechanisms, shame/pride have been further proposed 
to link context and individuals’ social identity, health and well-being. Future 
studies in social epidemiology, including investigations applying qualitative 
methods, should consider shame/pride as an important factor in the investigation 
of the mechanisms linking context and health equity. 

In the characterization of small areas (e.g., neighborhoods) the heterogeneity of 
the settlement—for instance the presence of vilas and favelas in a particular 
district—should be included in future studies considering that living in a divided 
neighborhood has been shown relevant for health. Geographic Information System 
(GIS) and other spatial statistics might be a useful tool in operationalizing the 
measurement of neighborhood socioeconomic heterogeneity, providing a genuine 
contextual measure of inequality. GIS might support the decision-making process, 
since findings are easily visualized and areas with greater health inequality risks 
are further highlighted. 

Future research should include other individual level characteristics, further 
investigating who is affected and how they are affected by income distribution and 
other contextual factors. The reasons why income inequality seems more 
detrimental to health among women when compared to men need to be further 
explored, quantitatively and qualitatively. Such focus could reveal mechanisms 
beyond the relative deprivation argument. For children and adolescents, the social 



68 

context in which they grow up could enable or constrain their opportunities, 
impacting their present and future health and well-being [210, 211]. Like the 
young, older people are—for different reasons—considered more vulnerable to 
context than younger adults because they are more dependent on local resources 
and less able to adjust to the environment [212]. Beyond socioeconomic position, 
the investigation of gender and age differences in the association between income 
distribution and health is relevant for health equity.  

To explore and better elucidate causality of the proposed associations between 
contextual factors and health it would also be relevant to pursue longitudinal 
designs and the analysis of lagged effects in future research. The sharp income 
inequality variations over time, which Latin American countries have experienced 
and will probably continue to experience, might characterize interesting settings 
for future natural experiments. Qualitative research is increasingly appropriate in 
this field, as the in-depth investigations are necessary to better understand how 
contextual inequalities affect health and well-being. 

Finally, this thesis is ultimately a call for action. Not acting against avoidable 
health inequalities is unjust and immoral. Actions aiming at improving income 
distribution, social capital and neighborhood infrastructure might have a general 
yet differential impact on health. Targeting these contextual factors might 
contribute to improve health among individuals in the most vulnerable groups 
while improving the health of the entire population. 
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Conclusions 

• Income distribution is a relevant determinant of health also in Latin 
America, being directly associated with health and, also, moderating the 
social gradient in health together with social capital and neighborhood 
opportunity structures. 

• Income inequality is associated with stroke mortality and poor self-rated 
health. Neighborhood poor infrastructure is associated with poor self-rated 
health. 

• The health of individuals in low SEP benefits from higher collective social 
capital (i.e., generalized trust), while their health is further harmed by 
income inequality and neighborhood poor infrastructure. 

• The interplay between social determinants of health at different levels 
could explain health inequities, helping to determine who is affected by 
contextual determinants and how they are affected. 

• Social identity processes contribute to the discussion about how contextual 
factors influence individuals’ health and well-being, further supporting the 
interplay between various determinants of health (e.g., social comparison, 
territorial stigmatization and erosion of social capital). 

• Shame and stress as well as pride and empowerment are understood as 
potential links between context and health. 

• Findings have clear policy implications including, for instance, resources 
redistribution and intersectoral actions, in a multileveled way.  
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