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The prevalence rate of the Human Immunodeficiency Virus (HIV) in Brazil has 

stabilized since the year 2000 at approximately 0.35 percent of the total population 

(600,000 people). Most researchers and political actors agree that the success in HIV 

management has been highly correlated with some of the policies that the Brazilian 

government has implemented concerning the HIV/ AIDS positive population (Levi et al 

2002; Dourado 2006; Parker 2009). With worldwide recognition of this accomplishment, 

one must wonder why it is that the North and Northeast regions of Brazil have been 

experiencing trends of increasing HIV/ AIDS incidence in the past decade (Nunn et al 

2009). This study concentrates on the spatial distribution of HIV incidence in the year 

2000, as it uncovers how HIV distribution can be related to aspects of marginalization in 

the second-most populous Northeastern municipality; Fortaleza, Brazil. The central 

hypothesis of this research states that HIV incidence is positively correlated with rate of 

marginalization. Marginalization is considered as the sector of population without access 

to basic social services, such as education, running water, and appropriate housing. 

Spatial patterns of HIV and marginalization are examined and interpreted in the context 

of the Brazilian Model. This research suggests that although marginalization has a strong 

spatial pattern, HIV is not demographically or geographically discriminatory.  
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Chapter 1: Health Research and HIV/ AIDS 

1.1 INTRODUCTION 

The prevalence rate of the Human Immunodeficiency Virus (HIV) in Brazil has 

stabilized since the year 2000 at approximately 0.35% of the Brazilian population. Most 

researchers and political actors agree that this success in HIV management is related to 

some of the policies that the Brazilian government has implemented concerning the HIV 

positive population. With worldwide recognition of this accomplishment, one must 

wonder why it is that the North and Northeast regions of Brazil have recently been 

experiencing trends of increasing HIV/ AIDS prevalence in the past decade (Nunn et al 

2009). 

Based on reports from the Center for Global Health and the O Povo Newspaper, 

Fortaleza, the third largest Northeastern city in Brazil, has seen an increase of 54 percent 

in total HIV/AIDS cases, from 3,165 cases in the year 2000 to 4,884 cases in 2007 (De 

Lisser 2001; Guimarães 2007). A recent report found an increase in cases among 

marginalized individuals, particularly those with less education and living in poor 

outskirts of urban centers, enhancing their social vulnerability and poverty levels 

(UNAIDS 2008). Considering that the Brazilian Northeast has reported much higher 

levels of poverty than other regions (Ferreira et al 2003) and increased rates of AIDS 

incidence (Nunn et al 2009), it is possible that the Northeast has become more vulnerable 

to this pandemic as compared to other areas in Brazil. 

 This research focuses on the spatial distribution of new HIV cases in the year 

2000.  It also uncovers how HIV distribution can be related to aspects of marginalization 

in the municipality of Fortaleza in Northeastern Brazil. Due to the Sanitation Reform of 

1985, the government is required to provide highly active antiretroviral medical therapy 
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(HAART) to all people living with HIV/AIDS (PLHIV) at no ‘out-of-pocket’ costs. 

Despite proactive policies to manage the spreading of the virus (HIV), current trends of 

HIV moving to impoverished areas and increasing HIV prevalence rates in the 

Northeastern regions of the country could be related to the lack of actual universal access 

of HAARTs which geographically excludes the socially marginalized and the poor 

(Peters et al 2008; Montenegro et al 2004; Parker 2002). This research examines the 

geographical distribution of HIV/ AIDS in Fortaleza and how the disease dissemination is 

associated with the socio-economic processes of the region, specifically marginalization 

as a barrier to health care access.  

This research hypothesizes that HIV/ AIDS incidence rate is positively correlated 

with rate of marginalization, suggesting that areas with high rates of marginalization are 

correlated with high HIV/ AIDS incidence rate. 

 

1.2 THEORIES OF HEALTH RELATED BEHAVIOR 

Often, health related research is based on the models of bio-medicine and 

epidemiology, arguing that health is the absence of disease and thus, these models 

concentrate on understanding the physiological mechanisms of the disease or behavior 

patterns that lead to disease transmission (Kalipeni & Zulu 2010). When applied to HIV 

research, this translates to a surge of preventative action through instigating safe sexual 

behavior, especially amongst high-risk communities, as well as, focusing biomedical 

studies on the management and assessment of viral loads for PLHIV, opportunistic and 

co-infections and preventing vertical transmission (from mother to child) (Kalipeni & 

Zulu 2010). 
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Recently, academic interests have reflected a growth in health research which 

incorporates geographical frameworks in order to discover spatial patterns and clusters of 

disease with hopes of accentuating social, economical and/or political complexities 

influencing illnesses which were previously unforeseen. In order to properly comprehend 

environmental influences on health behavior, we must first review earlier theories which 

continue to influence frameworks in the field of Health Geography. 

There have also been several studies recently which analyze health standards as a 

factor of infrastructural, financial, or social development (Parker et al 2009; Peters et al 

2008; Ramos et al 2009; Rhodes et at 2009; Scribner et al 2010). In particular, the studies 

show how the social and structural environments help shape risk behaviors that 

predispose a community to sexually transmitted infections (STIs), including HIV 

(Rhodes et al 2005; Hacker et al 2009; Ramos et al 2009). Indicators such as, access to 

sanitation, permanent shelter versus homelessness and migration are often incorporated 

when defining a risk environment for HIV/AIDS transmission. Although many theories 

of health behavior concentrate on the individual’s accountability and how changes in 

attitude and individual thought can minimize risk-behavior, such as the health belief 

model (Becker 1994; Janz & Becker 1984; Rosenstock 1966) and the theory of reasoned 

action (Fishbein & Ajzen 1975; Jazen & Fishbein 1980); other theories attempt to 

incorporate the influences of structural factors in risk environments. The structural factors 

often analyzed are related to physical infrastructure, governmental organization and 

policies, and community coherency. Such theories include the socio-ecological model 

(McLeroy et al 1988; Stokols 1996) and the risk environment framework (Rhodes et al 

1999), which look at macro-, meso- and micro-level factors acting as barriers and/or 

facilitators of disease (HIV) transmission.  
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1.2.1 Health Belief Model  

Since the 1950s, social psychologists have been interested in human behavior 

towards diseases and specifically why there exists a widespread failure of disease 

prevention and detection (Rosenstock et al 1994). The years between the 1950s and 

1980s brought about the development and expansion of the health belief model (HBM) 

by the U.S. Public Health Services and it has been one of the most used theories to 

explain health related behavior ever since.  

At its core, the HBM is a value-expectancy theory which emphasizes that 

"behavior is a function of the subjective value of an outcome and of the subjective 

probability of expectation that a particular action will achieve that outcome" (Rosenstock, 

Strecher, and Becker 2004, 6). Therefore, the HBM's foundation relies on (1) the 

individual's desire to avoid illness (seen as the value) and (2) on the idea that a particular 

health action will ameliorate illness (seen as the expectation). Another agreed upon 

influence is that the individual's perspective of their own susceptibility to an illness and 

how they are able to reduce or prevent such susceptibility will act as two interacting 

values influencing the final health behavior; defined by Hochbaum in 1958 as, perceived 

susceptibility and perceived benefits (Rosenstock, Strecher, and Becker 2004). 

Central to the HBM is the notion of perceived threat, which is a combination of 

perceived susceptibility and perceived severity. The difference between these two ideas is 

that perceived susceptibility refers to an individual's perception of contracting an illness 

whereas perceived severity relates to one's belief of the seriousness of said illness, 

importance of treatment and possible social consequences of contracting the illness 

(Rosenstock, Strecher, and Becker 2004). Health action is then taken based on one's 

perceived benefits, barriers, and cues to action. The perceived benefits and barriers can be 

thought of as a cost-benefit analysis, where the individual weighs the effectiveness of 
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participating in preventative behavior and adhering to medical regimes as opposed to the 

difficulties encountered by said health behaviors, such as expensive medication, 

dangerous side effects, inconvenience, and time costliness (Rosenstock 1974).  These 

perceptions are often influenced by upbringing, family, friends, media, teachers, and so 

on; referred to as cues to action. A widely used description of the HBM is shown below: 

 

 

 

 

 

 

 

Figure 1.1:  Health Belief Model (Hazavehei, Taghdisi, & Saidi 2007) 

Pertaining to HIV/ AIDS, the HBM attempts to explain the psychological reasons 

why individuals do not strive to find out their sero-status do not partake in safe sex 

behavior (i.e. using condoms) and do not seek medical care after the discovery of being 

seropositive. Misguided notions of HIV being a homosexual disease, for instance, may 

influence one's perceived susceptibility to the virus and result in the lack of preventative 

action by a heterosexual individual. On the contrary, an individual may not be aware of 

his/her susceptibility to acquire the virus, but if s/he perceives the illness to be of high 

severity then it persuades the individual to enforce safe-sex regiments. These examples 

do not aim to explain all thought process related to health behavior concerning HIV, but 
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they serve to aid our understanding of how this model is directly applied to HIV/ AIDS 

research. 

Critics of the HBM have argued that the model does not take into account social 

and economic influences as a predictor of health related behavior and thus is best suited 

to predict health behavior amongst peoples of higher socioeconomic status especially 

those with heightened awareness of health related matters (Terry, Gallois, and McCamish 

1991). The HBM is also considered problematic when predicting non-discrete health 

behavior, in other words, behaviors that impact not only the individual but also the 

person's relations with others, such as safer sex practices. Terry, Gallois and McCamish 

(1991) have argued that in this respect, the theory of reasoned action is more applicable 

due to its holistic framework which incorporates not only one's beliefs, but also the role 

of others outside the individual that influence health related behavior. This is particularly 

important with matters regarding safer sex behavior and consequently important for HIV 

preventative action. 

1.2.2 Theory of Reasoned Action 

Formulated in the late 1960s by Ajzen and Fishbein as a response to the failing 

methods of the time to predict behavior (Fishbein 1991), the Theory of reasoned action 

(TRA), similarly to the HBM, is based on cognitive factors that act as determinants of 

health care behavior. Both models argue that attitude towards and beliefs of susceptibility 

and severity are directly correlated with the intention to take action (Ajzen & Fishbein 

1980). The TRA holds as its main variables the following four components: beliefs, 

attitudes, intentions and behaviors. It is based on the assumption that attitudes are learned 

and that "beliefs are based on or influenced by prior information to the individual" (Ajzen 

1975; 510), therefore action (behavior) is consequently influenced by the predisposition 
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of an individual to a past experience. Also based on an expectancy-value model (as the 

HBM), this theory suggests that "a person's attitude toward any object is a function of his 

or her beliefs about the object" (Fishbein 1991, pg. xvi). 

Below is the conceptual model of the TRA according to Terry, Gallois and 

McCarnish (1993): 

 

 

  

 

 

 

Figure 1.2: The Theory of Reasoned Action (Terry, Gallois, & McCarnish 1993) 
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someone important to an individual believes that s/he should or should not perform such 

behavior, this will influence the final action although not as heavily as the individual's 

personal association of the behavior, be it either positive or negative (e.g. like-dislike, 

necessary-unnecessary, bad-good) (Albarracín et al 2001).   

In 1980, Ajzen modified the Theory of reasoned action due to the realization that 

not all action appeared to be voluntary and under the control of the individual, and called 

this extension of the TRA, the theory of planned behavior (TpB). The central factor of the 

theory remained the same, where the intention to perform a behavior is a function of 

actually partaking in said behavior. But Ajzen recognized the influence of motivational 

factors, such as time, money, skills and the cooperation of other which collectively 

represents one's control of certain behavior. He then added the variable of control beliefs 

which refers to the individual's perception of their ability to partake in a behavior (Ajzen 

1991) and currently, the TpB is often presented in conjunction with TRA. The TpB is 

shown below: 

 

 

 

 

 

 

 

 

Figure 1.3: Theory of Planned Behavior (Ajzen 1991) 
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The theories presented above have been demonstrated to be useful in the arena of 

health care behavior, in particular in studies related to safer sex behavior (see Pomazal & 

Brown 1977; Brinberg & Durand 1983; Fishbein 1980; Fisher & Fisher 1992). Thus, the 

use of the TRA and TpB are dominant in the battle against HIV/AIDS today. In the 

words of Fishbein (1991, pg. xxi), "fortunately, it is not who one is, but what one does, 

that determines whether one will or will not be exposed to HIV [...] thus, the battle to 

prevent AIDS is a behavioural battle". But perhaps a criticism of the TRA is that it poses 

that "behavioural decisions are seen to be consequences of the person's systematic 

consideration and deliberation of the information available to him or her" (Terry, Gallois, 

& McCamish 1991, 8). Such an assumption excludes ecological and environmental 

factors that may interact and influence an individual's behavior.  

Although behavioral-based studies have provided useful insights towards the 

management of HIV, specifically about associations of high-risk patterns of sexual 

behavior and HIV, they have been deemed inadequate because they fail "to focus on 

those social, political, cultural and economic factors that generate conditions of 

vulnerability to HIV and limit individual choices concerning social and sexual practices" 

(Kalipeni & Zulu 2010, 2; Scribner et al 2010). Behavioral-based insights have led to 

impactful programs concerning educational outreach and condom use, but concentrating 

on these programs exclusively assumes that "individuals can automatically change their 

behaviors with the benefit of awareness and condom possession" (Kalipeni & Zulu 2010, 

2), excluding the root causes of HIV. Individual choice concerning social and sexual 

practice is limited by conditions that generate vulnerability to HIV that are not 

incorporated in behavioral-based studies, such as social, political, cultural, and economic 

factors (Kalipeni & Zulu 2010).  
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1.2.3 Socio-Ecological Model 

Historically, HIV prevention strategies were based on education and individual 

behavioral change.  Adopting behavioral interventions in conjunction with improving the 

public's understanding of behaviors associated with HIV transmission in the hopes that 

such knowledge would result in responsible sexual behavior in individuals were key 

intervention strategies during the second decade of the HIV pandemic. Now after three 

decades of the discovery of HIV/ AIDS, many agree that individual behavior change is 

complex and encapsulated in a large network of belief systems, customs, gender 

differences, inequity, and culture (Kalipeni & Zulu 2010; Scribner et al 2010; Yeboah 

2007; DiClemente et al 2004). 

In opposition to the bio-medical model and to the behavior-based models, the 

socio-ecological framework was developed, which is based on the interaction of 

environmental elements and one's well-being. Also called ecological epidemiology 

(Scribner 2010) among other names (see Glass & McAtee 2006), it incorporates an 

interactive relationship between people and the social, cultural, and physical aspects of 

their surroundings (Kearns 1993). As mentioned earlier in this chapter, the bio-medical 

philosophy refers to a curative model with a central element of disease elimination, based 

on the need to specify etiology, interpret symptoms and cure the patient. As Glass & 

McAtee (2006, 1664) lament, "the study of health behavior in isolation from the broader 

social and environmental context is incomplete, and has contributed to disappointing 

results". A shift in emphasis and introduction of new methods in health research has been 

suggested and emphasized in the recent literature. In order for the introduction of more 

holistic methods, there must exist an integration of multi scale analyses where links are 

made between the impacts of (1) "casual forces across the topography of social structure" 

(Glass & McAtee 2006, 1664), (2) across environmental interactions in one's lifetime, 
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and (3) through understanding how such influences are embodied in the social context. 

Incorporating comprehensive perspectives in academic research would prove heightened 

relevance in today's experience and understanding of health and illness (Kearns 1993). 

The socio-ecological framework is typically depicted as concentric circles (see 

illustration 2.4 below) which represent multiple levels of macro- and micro-social factors 

that impact health outcomes. The macro-social variables include the societal and 

communal sectors and the micro-social factors are interpreted as the interpersonal and 

individual spheres. Together they reflect constraining or promoting risk-related 

individual-level behavior. Thus, the framework does not directly imply the association 

between health outcome and environmental and social constructs. Instead it operates as a 

dynamic multilevel interaction of contextual factors working together to categorize 

disease risk (Glass & McAtee 2006). Specifically, the individual's characteristics, sexual 

behavior, substance abuse and so on, span within his/her interpersonal and sexual 

networks, levels of trust and situation/setting. This larger context of where one's 

neighborhood is located, the density of one's living quarters, social norms and 

expectations are all shaping the previously mentioned micro-social factors. Lastly, all of 

these interactions and health-related behaviors occur within a societal umbrella where 

racism, stigma, segregation, institutions, and public health policy are engaging and 

defining risk environments and behavior much like a trickle-down effect. 
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Figure 1.4: The Socio-Ecological Model (Scribner et al 2010) 

Differing perspectives on the application of the social-ecological framework when 

conducting HIV related research can be found in the recent literature. Glass & McAtee 

(2006) argue that the macro- and micro- variables can be thought of as risk-regulators 

making a particular health outcome more or less likely through influences on individual-

level factors. DiClemente et al (2004) consider that the sexually transmitted infection 

(STI) epidemic occurs within a psychosocial and cultural phenomenon. It is especially 

important to incorporate frameworks which expand beyond individual behavior change 

when researching STIs among adolescents and young adults due to the strong influences 

of their peers, family members and partners (DiClemente et al 2004).  Scribner et al 

(2010) created a more explicit version of the socio-ecological model, in order to 

characterize the role of environments prone to alcohol use on the spread of HIV. Below is 

an adapted version of the model (see Figure 1.5). Furthermore, they argue that within 

sexual networks there are both structural and compositional factors which impact disease 
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transmission, where density and mixing (structural) and member characteristics 

(compositional) are all important variables. It is also important to note that members of a 

particular sexual network tend to be geographically clustered (Scribner et al 2010). 

Figure 1.5: Adapted conceptual model of HIV risk from an ecological perspective 

(Scribner et al 2010). 

1.2.4 Risk-Environment Framework 

To a large extent, HIV research remains concerned with prevention strategies and 

promoting behavior change and as a result, it has been important to understand the 

psychological theories that have been traditionally applied to HIV research. What is 

important to remember is that there are external forces influencing human behavior and at 

times these forces are outside an individual's control. For example, one may have the 

intention/ rationale to partake in certain preventative behaviors, but in practice 

environmental factors may serve as a barrier to such intended accomplishment. These can 

be anywhere from social pressure, cultural expectations and norms, historical influences, 
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gender-related barriers, socio-demographic hurdles and political climate and intervention, 

to name a few. 

The risk-environment framework is similar to the socio-ecological model, in the 

sense that it also attempts to diverge from individualist models of behavior change and 

offers the emphasis on 'risk-environments' as a units of analysis (Rhodes 2002). The 'risk-

environment' is defined by Rhodes (2002) as a variety of factors from the social or 

physical environment interacting to produce an increase in health risk. Although often 

used as a means to measure risk and vulnerability within drug-injecting communities and 

HIV, this research uses the risk-environment framework in conjunction with the socio-

ecological framework to analyze marginalized clusters in urban settings as a 'risk-

environment', independent of observed drug use. Specifically, how favelas can create 

environments of risk for HIV infections through sustaining social and physical factors 

often correlated with health risk. 

 Within the risk environment framework, one analyzes the type and level of 

environmental influence. HIV prevention research tends to concentrate on four types of 

environments: physical, social, economic, and political. These are usually analyzed at 

two levels, (1) the micro-risk environment, encompassing personal decisions and 

community practices and (2) the macro-risk environment encapsulating economic 

conditions, laws and wider cultural beliefs (Rhodes & Simic 2005). There has been a 

growing interest in macro-risk environment research, particularly studying the gender, 

social, and economic inequalities and how it pertains to risk production or reduction, as 

well as, cultural and political organization of risk and harm. Other important macro-

factors explicitly impacting micro-risk environments are public health and health related 

economic policies and discourses. For a better understanding of differing multi-scale 

environments directly influencing HIV transmission, refer to table 1.1 below: 
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 Micro-Environment Macro-Environment 

Physical 
Sex work sites 

Prisons and detention centers 

Temporary or improvised housing 

Labor mobility 

Urban and economic migration 

Geographical dispersal of population 

Social 
Peer and social norms 

Community attitudes 

Local policing practices 

Community health and welfare 

services 

Social and cultural norms and values 

National and cultural identity 

Gender and social inequalities 

Stigmatization and marginalization of 

social groups 

Civil society and societal 

infrastructure 

Economic 
Cost of living and health care 

Income generation 

Informal local economies 

Economic Enterprise 

Economic regulation and development 

Public and health service revenue and 

spend 

Employment norms and practices 

Policy 
Distribution of condoms 

Distribution of HAART 

City Regulations 

Laws governing trade and migration 

Laws governing sex and consent 

Laws governing health, welfare, and 

citizen rights 

Table 1.1: Simple model of HIV risk-environment (Rhodes & Simic 2005) 

An analysis by the United Nations (UNDP 2009) of life expectancy, education, 

and gross domestic product (GDP), has produced the human development index (HDI) 

which has been beneficial in correlating health, infrastructure and disease transmission. 

Countries are ranked by level of development (high, medium, and low) representative of 

their HDI, where a higher index score suggests increased development. Studies have 

shown an inverse relationship between AIDS rates and areas with high scores on the 

HDI. In addition to the HDI, indicators of accessibility, such as distance to/from 

highways and railroads, were also found to be inversely associated with HIV/AIDS 

transmission (Hacker et al 2009). Therefore, the risk-environment framework is useful 

because it emphasizes the social processes, structures and situations under which all 
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individual behavior occur. Moreover, HIV prevention research has demonstrated that 

large scale community support is necessary to support individual behavior change. 

According to Rhodes & Simic (2005, 331), there needs to be a "broader and long term 

vision for health intervention that encompasses alleviation of poverty, economic reform, 

policy change, human rights, and community action". 

 

1.3 ISSUES OF MARGINALIZATION & ACCESSIBILITY 

Concepts of poverty and accessibility dominate the discourse related to health and 

HIV/ AIDS research. This is in part because poverty is significantly correlated with HIV 

rates, typically demonstrating positive correlation; as poverty level increases in a 

particular area, so does the prevalence rate of HIV in that same area (Moise & Kalipeni 

2010). But, as some authors have discovered,  the current measures of socio-economic 

status (SES), such as education and income, may not serve as the best parameters to 

analyze the impact of social class on health (Drewnowski, Rehm, & Solet 2007). 

Poverty continues to be used as an indicator of health risk because individuals 

living in poverty tend to experience social, psychological, and physical risks that are 

related to worsened health (Holt 2007). Such psychological stresses increase unhealthy 

behavior that can go unprotected because of lower access to health information, health 

services, and technologies (Holt 2007). There is a growing consensus that poverty is best 

represented as a set of opportunities and constraints produced through multiple 

independent attributes interacting with other social and structural forces (Holt 2007). Due 

to this consensus, marginalization indices are now emerging in health research (Lorant et 

al 2001) because when these attributes are agglomerated as indices (or social 
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determinants of health) they hold important proximate and distal impact on health 

behavior and outcome. (Holt 2007). 

Although poverty is an important and effective factor to use in health research, it 

is disparity or relative deprivation that serves as a better indicator of potential HIV 

transmission. Utilizing relative deprivation allows for the incorporation of external 

factors, such as social services, political leadership, and health infrastructure, can 

influence health outcomes as opposed to looking at poverty rates alone (Drewnowski et al 

2007, Parkhurst & Lush 2004). Studies have shown that the likelihood of higher HIV 

transmission is directly linked to urban living, especially since there are significant 

negative associations between HIV prevalence and rural residents (Gisselquist et al 2003; 

Potts 2003; Moise & Kalipeni 2010). Further research is needed that combines HIV 

surveillance data with socio-economic, demographic, and cultural variables, and further 

investigates for significant relationships (Moise & Kalipeni 2010). According to 

Drewnowski, Rehm, & Solet (2007, 2460), sapient perspectives of social determinants of 

health can arise from geocoding health data since it can aid in the examination of 

geographical factors which may increase the risk of HIV infection. 

Health care equity research is largely based on theories of accessibility, typically 

including four dimensions: (1) geographic accessibility, (2) availability, (3) affordability 

and (4) acceptability (Peters et al 2008). These are often divided into spatial and non-

spatial components. The socio-organizational aspects- affordability and acceptability- 

represent the non-spatial attributes that hinder or facilitate the acquisition of medical care. 

Geographical accessibility and availability are thus considered spatial factors. While 

physical accessibility refers to distance or travel time to the delivery of services, 

availability incorporates aspects of time spent waiting for care, appropriateness of service 

provided based of the medical need, hours of operation and material availability (drugs, 
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syringes, etc.). Affordability, or financial accessibility, has typically dominated the health 

care accessibility debates due to out-of-pocket costs for patients, which lead to an implicit 

exclusion of the lower-economic population. In the case of countries which provide 

universal health coverage, issues of affordability focus on indirect costs, such as, 

transportation, opportunity cost of time, and expenses for lodging and food.  

Acceptability holds the most complex aspect of accessibility, for it attempts to analyze 

the capacity of the health care services to match cultural necessities and expectations, 

while integrating issues of stigma and discrimination. 

Deconstructing stigma as a concept does not have a universal prescription, for it 

can be argued that it is a socially constructed notion which continues to emphasize the 

role of the other through relations symptomatic of inclusion and exclusion. According to 

Goffman (1963), stigma is an attribute that serves to discredit and negatively differentiate 

the stigmatized individual. Conversely, Parker & Agglenton (2003) found that providing 

stagnant definitions for ‘stigma’ is in itself, problematic and limiting. In Goffman’s 

definition, stigma is seen as something imposed on the individual by outsiders, society, or 

institutions and it leaves no room for the internalized perceptions of the stigmatized 

individual and the repercussions for social interactions; including seeking medical care 

(Parker et al 2003). 

 

1.4 STIGMA AND DISCRIMINATION 

"Stigma remains the single most important barrier to public action. It is a main 

reason why too many people are afraid to see a doctor to determine whether they 

have the disease, or to seek treatment if so. It helps make AIDS the silent killer, 

because people fear the social disgrace of speaking about it, or taking easily 

available precautions. Stigma is a chief reason why the AIDS epidemic continues 

to devastate societies around the world." Ban Ki-Moon in 2008, Secretary 

General of the United Nations 
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In 1948 the United Nations (UN) adopted the Universal Declaration of Human 

Rights, in which it proclaims that “everyone has the right to a standard of living adequate 

for the health and well-being of oneself and one’s family, including food, clothing, and 

medical care” (NHCHC  2009, Article 25). The United Nations Educational, Scientific 

and Cultural Organization (UNESCO) has focused its HIV and Human Rights work on 

confronting HIV-related stigma and discrimination for it believes the virus is in its Fourth 

Wave, one which incorporates violence, gender and culture to its epidemic (UNESCO 

2009). Although many inter-governmental organizations (IGOs), including the UN and 

its entities, are influencing and promoting States to confront HIV-related stigma, the 

community of PLHIV are still highly affected by perpetuated acts of discrimination.  

Stigma and discrimination have often been recognized as crucial components of 

the fight against HIV/AIDS (Eba 2007; Parker & Aggleton 2003). Research concentrated 

on the acceptability of health care aims to analyze the cultural matching between the 

medical care provided and the needs of a certain population. As Parker et al (2003, 1) 

states, “rarely are existing notions of stigma and discrimination interrogated for their 

conceptual adequacy and their usefulness in leading to the design of effective programs 

and interventions.” Perhaps notions of stigma and discrimination are not only hindering 

the design of successful programs, but are also a cause of deterrence for patients to seek 

out that intervention or treatment.  

There exists a growing interest in analyzing and interpreting national and 

international health campaigns and discourses, to find how they helped shape the 

susceptibility towards seeking treatment, prevention, and vulnerability to the HIV (Romer 

et al 2009; Noar 2006). In other words, aside from medical reasons, do people feel 

ashamed about their HIV status? How much of this top-down communication influences 

the stigmatization of the disease, or even of certain sub-cultures (known as the ‘at risk 
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population’)? Is this hindering or helping: 1 – awareness of the HIV/AIDS spread?  2 –

accessibility to HIV treatment? 3 – HIV-related stigma? 

1.4.1 Why is HIV/ AIDS so stigmatized? 

According to Erving Goffman (1963), stigma is an identification that is socially 

constructed, based on perceived social, behavioral, or physical characteristics, which are 

then used to exclude the individual from a social group in which he/she was previously 

identified with (Eba 2007; Goffman 1963). Farmer & Castro (2005), developing on 

Goffman’s idea stated that stigma is not only based on relationships, but relationships of 

power which lead to structural violence: “Stigma and discrimination [as is relates to 

HIV/ADIS] are part of complex systems of beliefs about illness and disease that are often 

grounded in social inequalities” (Farmer & Castro 2005, 53). A frequent response to cope 

with stigma is when the person hides themselves or their HIV status as an attempt to pass 

as normal (Goffman 1963). Encouraging PLHIV not to hide and not to fear their HIV-

positive status has been the focus for some of the Brazilian national campaigns. 

HIV/AIDS presents additional complexities to the notions of stigma and 

discrimination because it forces the population to confront delicate cultural matters, 

normally enshrined in their beliefs. Aspects of life and death (and life after death) 

inevitably arise due to the biology of the disease, as well as, proper sexual etiquette, 

gender roles, and often, religion. Perceptions of self may change based on differing 

dialogues communicated in differing places, for self and place are inherently entwined 

(Adams 2009). For example, accepted behaviors in the nucleus of the home often differ 

from accepted behavior and communication in a work or public environment. Just as one 

individual occupies multiple roles, stigma (specially the symbolic stigma) can also be 

multi-layered and be superposed in these roles or groups (Eba 2007). Depending on the 
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context, signifiers such as, ‘voracious black male’, ‘a foreigner’, and ‘a homosexual’ 

could be negatively charged, further stigmatizing that individual or group. Women could 

be stigmatized as ‘black’, ‘poor, ‘loose’, ‘a woman’ and ‘HIV positive’. Place becomes 

essential when discussing the embedded cultural attitudes, because it is usually created 

and shaped in the home. 

The International Centre for Research on Women (ICRW) presented possible 

consequences of HIV-related stigma, much of which can be related back to the home and 

role of the family. Those consequences are: (1) loss of income/livelihood, (2) loss of 

marriage & childbearing options, (3) poor care within the health sector, (4) withdrawal of 

care-giving in the home, (5) loss of hope & feelings of worthlessness, and (6) loss of 

reputation (AVERT 2010). Sub-Saharan Africa, for example, has very low percentages of 

people receiving HIV treatment (WHO & UNAIDS 2006). Due to an acceleration of HIV 

to AIDS (due to the lack of medication), the people living with HIV (PLHIV) are still 

represented as emaciated bodies in the terminal stages of their lives. This image continues 

to be perpetuated, as those with access to ARVs, and therefore a ‘healthy’ appearance, 

perceive that it is necessary to maintain their HIV status private due to discrimination. In 

this example, it could be argued that if those with access to ARVs were to expose their 

HIV status and demonstrate the normalcy of PLHIV, then perhaps the overall public’s 

perception of AIDS as a deadly condition would be altered. Instead, the emancipated 

body becomes a symbol for AIDS as a toxic, fatal, debilitating and humiliating disease. If 

this symbol becomes strong enough, it could turn into a signal for social distancing, 

exclusion, avoidance, and maybe even disgust which manifests itself in the form of 

stigma and discrimination.  

Associating AIDS only with deviant behavior can hold negative consequences for 

a society, especially when these negative notions are rendered in legal repercussions. If 
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large segments of a community/society harbor beliefs that PLHIV are morally 

condemnable or even deserving of their HIV-positive status, any government policy or 

intervention considered to benefit PLHIV will be received with high criticism and 

“generate negative reactions towards government policy and PLHIV” (Eba 2007, 37). In 

extreme cases, the social pressure could prohibit any interventions from being 

implemented at all, or lead to denial of a local epidemic.  

According to a report published by the Pan American Health Organization 

(PAHO) in 2008, “various studies have found that the people who have experienced 

negative attitudes toward their own sexuality tend to have low self-esteem and less social 

support” (PAHO 2008, p10; Huebner 2002; Seal et al 2000; Williamson 2000). The 

epidemic of fear hinders open communication to occur between PLHIV and their 

families, perpetuating stigma and accentuating a loss of personal agency. This results in 

individuals having more difficulty practicing safer sex, protecting themselves, asking for 

or providing support to their social networks and only further complicates attitudes 

towards HIV testing, disclosure of HIV status, family planning and ability to negotiate 

prevention behaviors (ICRW 2005). The World Health Organization (WHO) has also 

stated that fear of discrimination is the main reason why people are reluctant to be tested, 

disclose their HIV status, counseling or seek treatment. Homosexual men often make up 

a large segment of the ‘at-risk’ population and therefore have been main targets in health 

interventions and HIV-related discourse. Due to marginalization, sexual minority and 

association of moral deviance, homosexuals experience additional social exclusion, 

similarly to PLHIV, with smaller social support networks and consequently suffering 

from loneliness and low self-esteem (PAHO 2008). For these reasons, homosexuals tend 

to be the ‘face’ of the HIV pandemic (in addition to the historical association with AIDS) 
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and continue to be associated with HIV awareness movements and anti-stigma 

interventions. 

1.5 GEOGRAPHY AND HEALTH 

The correlation between the physical environment and health has been observed 

since the time of the ancient Greek philosopher, Hippocrates, who in circa 400 B.C. 

formally correlated human culture, disease, and environment (Barrett 2000). Formal 

academic interest in the geography of health did not begin until the 1950s when the 

development of Medical/Health Geography as a distinct geographic subfield (Gesler 

2003), emerged with Jacque May’s publication of The Ecology of Disease in 1958 

(Meade 2000). But a decade earlier, the production of maps depicting disease distribution 

appeared in an impactful manner when in 1854; John Snow correctly presented a 

plausible causation of cholera in London through the use of cartography. Considered the 

father of modern medical geography, "Snow's greatest contribution to an understanding 

of epidemic disease and community health" was bringing the attention back to how 

variations in topography impact disease trajectory (Koch 2005, 249). Although Snow's 

spatial analyses were based only on visual examinations of maps, his innovative approach 

continues to influence academic research to this day. 

One such influence can be found in the works of Peter Gould, who in 1993 

became the first person to ever map the diffusion of HIV incidence, by year.  As early as 

1986, only a few years after the discovery of HIV, Gould expressed frustration at the lack 

of spatial thinking coming from epidemiologists by stating that they "appear oblivious to 

where the epidemic is...asking only when numbers will appear along the time horizon" 

(Gould et al 1991, 82). Also frustrated by the public health sector’s inability to educate 

on safer sex practices and on the potential of acquiring the virus, Gould's main research 
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interest was to understand how things spread across time and space. Specifically, he 

aimed to explicitly demonstrate to his students the diffusion of HIV. Through the use of 

spatial statistics, Gould developed a tool to predict the diffusion of AIDS in the United 

States. With a 96 percent accuracy rate on the predictions, Gould's maps brought light to 

the shocking reality of this epidemic, advanced the field of epidemiology and presented a 

probable future of contagion.  

Gould also described the interconnectedness of HIV with social and geographical 

spaces, and illustrated hierarchical spatial diffusion of the disease. Although not formally 

following a socio-ecological model, Gould's work reflected this framework by referring 

to the limitations of choice in individual behavior, by expanding the notion of risk-

environments and by strongly arguing about the impacts of bureaucratic barriers and 

policies on the spread of HIV. He further highlights the "importance of geography and 

the need for mapping to predict the geographic future of the epidemic and to plan for the 

distribution of appropriate health-care facilities and personnel" (Shannon 1994, 760).  

Considering health as one's self-assessment on the quality of life, especially 

through a socio-ecological perspective, there lies an implicit redirecting of health care 

behavior from purely curative to preventive action. According to Kearns (1993), this 

redefinition of health implies an importance to the relationship between people and place 

and endorses the power of places to ameliorate health, allowing geographers to play a 

central role in this new paradigm.    

1.5.1 Spatial analysis applications in health geography 

Health geography is one of the fastest growing fields within geography, in part 

due to the immense development and accessibility of research and analytical tools, such 

as, geographic information systems (GIS), remote sensing (RS), global positioning 
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systems (GPS) and spatial statistics (Cano et al 2007). The importance of GIS to health 

research can be exemplified by the rapidly emerging publications in this field, especially 

regarding infectious diseases. In practical terms, GIS is often used for siting new 

hospitals, determining market areas, routing emergencies, predicting the spread of a toxic 

chemical, and of infectious diseases (Kalipeni & Zulu 2010, Osei & Duker 2008, Holt 

2007, Zenk et al 2005). GIS has helped medical research in understanding how health is 

related to space through integrating complex temporal data and spatial data.  According 

to Logan, Zhang & Xu (2010), spatial analyses are important to health research because 

they highlight concepts of proximity and access, isolation or exposure, neighborhoods 

effects and boundaries, and diffusion. Growing spatial insight and databases from the 

following sectors have greatly impacted the health arena: demographic, political, 

environmental, ecological, topographical, hydrological, climatic, land-use, public 

infrastructure, transportation, health infrastructure, and epidemiological (Kistermann et al 

2002; Kamel Boulos et al 2001).  

Health related events can be detected through the use of spatial analysis, 

distinguishing clusters of high or low disease prevalence (Waller & Gottway 2004). The 

most important purpose of detecting spatial patterns is to be able to identify geographic 

size and shape of clusters, locations of spatial outliers, boundary shapes and, through the 

use of spatial statistics, quantify the magnitude of high or low values (Fotheringham et al 

2002). Once cluster detection has been accomplished, then hypotheses and testable 

explanations can then be generated which attempt to give insight as to the cause of these 

patterns. One of the fundamental concepts behind using spatial analysis in health research 

is spatial autocorrelation, which reflects that data from locations near one another in 

space are more likely to be similar than data from distant locations (Anselin 1995). With 
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health research, this proves to be a useful approach to discover areas of high disease 

burden and potential risk factors. 

1.5.2 Types of spatial statistics employed in health research 

Spatial statistics and cluster detection can be undertaken with a multitude of 

spatial statistical tests, of which a few will be discussed in this section. Many of these 

tests can be divided into two categories, global and local spatial statistical tests (Anselin 

1995). A short discussion of these methods and their applications in health research will 

follow and they will be further explored in the methodology chapter of this work 

(Chapter 3). 

Both global and local statistics can be used to identify spatial processes, and 

determine whether a pattern exists. Global spatial statistics yield one statistic to 

summarize spatial autocorrelation over the entire study area whereas local spatial 

statistics are used to find and quantify clusters at a local level. Moran’s I and the Getis-

Ord General G are utilized as indices of spatial autocorrelation, which are used as 

indicators of spatial patterns of diseases by taking into consideration the location of the 

cases (incidence) and their values (the number of cases) (Moran 1948). These indices aid 

in the identification of clustered, random, or dispersed patterns in a particular study area. 

Anselin's (1995) local indicator of spatial autocorrelation (LISA) is one of the most 

commonly utilized tests for local spatial autocorrelation, for it detects disease hotspots. 

The disease hotspots are identified by measuring whether disease incidences are 

geography clustered, distinguishing between clusters of high values and low values. 

Local spatial statistics tests, such as LISA, are deemed essential for health studies 

because they reveal spatial dependency in small localities (Dean et al 2005). Spatial 
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analyses were used in this research to investigate the spatial patterns of HIV incidence 

and marginalization in Fortaleza in the year 2000. 

Spatial autocorrelation analysis has been readily employed in health research 

lately. For example, Montenegro et al (2004) used spatial analyses to determine the 

distribution of leprosy in the state of Ceará, Brazil and were able to identify possible 

underlying factors behind the spatial clustering of the disease, such as crowding and 

social inequality. Peng et al (2011) applied global and local spatial analysis in their study 

of HIV/AIDS spatial distribution in order to guide the direction of HIV prevention 

interventions in China; recommending that such interventions concentrate in Yunnan 

province which borders Laos and Vietnam and reflects the possible entry of the disease in 

the county. Moise & Kalipeni (2010) also interested in HIV/AIDS, applied spatial 

statistics (Moran's I) to socio-economic and demographic data in order to characterize the 

epidemic in Zambia. Similarly to this study, Moise & Kalipeni considered literacy rates, 

unemployment poverty and urban density as factors of HIV incidence. Deprivation and 

mortality have also been analyzed through spatial statistics by Lorent et al (2001) who 

investigated the implications of spatial autocorrelation for health resource allocation and 

discovered that mortality, morbidity, and socio-economic status all show high spatial 

autocorrelation, thus demonstrating the importance of  spatial analyses in health research.  

 

1.6 CONCLUSION 

This chapter touched upon the different behavior based models of research as 

compared to frameworks which attempt to incorporate the social and physical 

environments into the theories of health research. Although individual behavior is 

extremely important for disease management, many in the health field have accepted that 



 28 

not all health behavior is rational nor under an individual's complete control. 

Furthermore, there are factors beyond a person's control (such as social inequality) which 

influence health behavior and disease activity that must therefore be included in order to 

gain a comprehensive understanding of the variables dictating health and illness. 

Geographic theories and tools have recently enriched the field of health research 

and seem to be contributing important perspectives on many health-related concerns. 

Disease movements and clusters, health care accessibility, and medical resource 

allocation are only some of the areas that have benefited from a geographic outlook on 

health. One of the most tangible tools geographers can offer the field of health research is 

GIS. Among the multitude of applications in GIS, statistically significant processes and 

analysis can provide clues on spatial patterns of disease. In addition to such spatial 

investigations, a geographer's understanding of the interactions between people, space, 

place, and environment can prove to be essential to public health in the future.  

It is important to note that to date there is still no vaccine for HIV or medical cure 

for AIDS, and thus efforts to influence or change high-risk behaviors remain the only 

means to prevent HIV infection. Henceforth is the importance of understanding the 

social, psychological, cultural, and geographical variables influencing the ability to 

manage the epidemic. Often, these impacts are considered obstacles towards curtailing 

the spread of HIV and the vulnerability of certain population groups, but in opposition, 

some have incorporated cultural insight and traditions to construct prevention strategies 

which prevail in this worldwide public health fight (DiClemente and Peterson 1994). 
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Chapter 2: A General Overview of HIV in Brazil 

2.1 BRAZIL'S APPROACH TO HIV/ AIDS MANAGEMENT 

The first case of HIV in Brazil was diagnosed in 1982. Now, almost three decades 

later, HIV/AIDS has grown from isolated epidemics to a global pandemic, and while no 

country has been completely successful in managing this disease, the Brazilian response 

has been deemed one of the most effective in the world (Parker 2009). The fall of the 

military dictatorship in 1985 brought about the re-democratization of Brazil. The AIDS 

awareness movement contributed to a broader social desire to partake in governance and 

pressure towards government action, which included; the sanitary reform movement, the 

civil-rights movements, and the gay liberation movement (Paiva et al 2002). When the 

rewriting of the new Constitution of the Federative Republic of Brazil occurred in 1988, 

it articulated the legal basis for universal access to health care services as “the right of all 

citizens and the duty of the State” (Article 196, Brazilian Constitution). A broad-based 

collaboration and productive coalition of academics, public health care professionals, 

non-governmental organizations (NGOs), and a ‘progressive’ Catholic Church, in 

addition to the social oversight of health care policies, resulted in an effortless passing of 

legislation aimed at managing the spread of HIV/AIDS in the mid 1990’s (Parker 2009; 

Paiva et al 2002; Levi et al 2002; ABIA 2001). During the 1996 International Conference 

on AIDS in Vancouver, Canada, the announcement of early successes with antiretroviral 

therapy (ART) prompted Brazil’s legal response of guaranteeing the rights of universal 

access to such medication.  In spite of this progress, most government agencies were still 

in denial about the severity and reluctance to respond to the growing need of the 

epidemic. The combination of civil domestic pressure, an increase of cases from zero to 

10,000 between 1982 and 1990, and the international fear of a totally out of control 

epidemic by the year 2000, prompted the restructuring of the National AIDS Control 



 30 

Program and, therefore, more substantial financial support (Levi et al 2002). Providing 

free ART to the seropositive population has been referred to as the key element for the 

stabilized rates of HIV/AIDS transmission seen today in Brazil (Parker 2009; Dourado 

2006; Levi et al 2002). 

2.1.1 Evolution of policy/approach: 1985-present  

In addition to the new Brazilian constitution and the 1996 mandate assuring 

universal access to ARVs, the lack of laws recognizing industrial property rights until 

1996 accelerated the ease with which the government produced and disseminated these 

pharmaceutical drugs (Ford et al 2007). Distribution of drugs, such as zidovudine (AZT) 

– the first AIDS medicine on the market approved by the Food and Drug Administration 

(FDA), started as early as 1991 coordinated by the National STD/ AIDS Programme that 

was established by the Ministry of Health (MoH)  in 1986 (Greco & Simão 2007). In 

1996, the passing of the World Trade Organization's Agreement on Trade-Related 

Aspects of Property Rights (TRIPS)1 was detrimental to the Brazilian STD/ AIDS 

Programme because it instituted the ‘pipeline mechanism’. The pipeline mechanism 

“provides retroactive patent protection for medicines not yet marketed in Brazil, but 

which have been granted protection elsewhere” (Fort et al 2007, S24)2. This resulted in 

the instantaneous blockade of five key antiretroviral drugs due to the granted patents 

(abacavir, efavirenz, lopinavir/ ritonavir, nelfinavir and amprenavir). The Brazilian 

government's intentions for implementing policies revolved around better managing the 

spread of HIV, extending the life expectancy of PLHIV while abiding by the Brazilian 

constitution in providing universal health care to its people, guaranteeing sustainability of 

                                                 
1 Due to mounting pressure from the United States, Brazil passed an Industrial Property Law n9.279/96, 
2 As a result, Article 229c incorporated by Law 10196/2001 in its Intellectual Property legislation, known 

as 'Prior Consent' Amendment of 2001 was added. This allowed the Brazilian Regulatory Drug Authority 

and ANVISA to award prior consent to a pharmaceutical patent in Brazil. 



 31 

this mandate through financial negotiations, and assuring compliance with the TRIPS 

Agreement. In concordance with these legislations, prevention strategies were also 

initiated as a means to educate the public and to bring awareness to this growing 

epidemic in Brazil. 

Luckily, many of the intended goals were met. The total number of HIV/ AIDS 

cases in Brazil has stabilized at approximately 600,000 people, reflecting a prevalence of 

0.61 that has remained constant since the year 2000 (Ford et al 2007; Greco & Simão 

2007). Although the Northeastern region has been experiencing a trend of rising 

incidence rates for the past decade, these rates are still far below international estimations 

of a decade ago. Surveys and distribution of condoms are often used as a means to 

measure prevention tactics. In 2007, the government distributed one billion condoms at 

no out-of-pocket cost to recipients. A 2004 survey discovered that 96 percent of the 

population between the ages of 13 and 64 is aware that condom use is the best way to 

prevent HIV/ AIDS. It also reported an increase by 50 percent in condom use by young 

people during first intercourse experience; from 10% in 1986 to 60% in 2004 (Greco & 

Simão 2007). These numbers represent a positive consequence of what has become 

known as Brazil’s HIV/ AIDS Model. 

As mentioned earlier, the current policy has been in place for approximately 15 

years and has been regarded as being extremely successful. Yet, the burden of such 

success is troublesome for the Brazilian government, especially in regards to the fiscal 

aspects of this policy. Today, 80 percent of the budget for the National STD/ AIDS 

Programme is spent on eleven patented medications that are essential for the ARTs (Ford 

et al 2007). Three of these newer drugs (Lopinavir/ritonavir, nelfinavir, and efavirenz) 

constituted over 60 percent of the Brazilian ART budget in 2003. Some may argue that 

fiscal issues could lend themselves to social costs, where:  perhaps the seropositive 
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population is not cohesively being served due to lack of sufficient medication or perhaps, 

the growing budget is cutting into other necessary health programs that affect larger 

segments of the population (such as dengue fever). 

Fortunately, all public hospitals and clinics are registered with Brazilian's Unified 

Health System (SUS - Sistema Unico de Saúde) and all ARVs are distributed according 

to the needs of a particular state or municipality3 (Chaves et al 2008). But in order to 

achieve higher accessibility, further development and infrastructure would be necessary, 

particularly when managing the disease amongst the poor and the geographically 

marginalized. Perhaps more support for the existing administrative structures, such as the 

National STD/ AIDS Programme, MonitorAIDS and SUS could be implemented.  

Through the universal ARTs access mandate, today almost 200,000 people 

receive ART in Brazil, with 17 drugs available through HAART (highly active anti-

retroviral therapy). Currently 70,000 people are receiving follow-up assistance, but do not 

yet require ART or HAART. Between 1996 and 2004, the AIDS mortality was reduced 

by 50 percent, AIDS morbidity fell by 60 percent and AIDS related hospitalizations fell 

by 80 percent, saving the government over two billion U.S. dollars due to hospitalization 

and out-patient care (Ford et al 2007; Greco & Simão 2007). These cost-saving and 

additional benefits are said to be a direct reflection of proper decision making and policy 

implementation (Parker 2009). 

Since Brazil is not considered a low-income country due to recent economic 

growth, it is excluded from receiving the cheapest prices available for ART in the 

international market. Middle income countries, such as Brazil and Thailand, find 

themselves in a double-bind, where prosperity and growth are posing a negative impact in 

                                                 
3 Regulated under laws 8080/90 and 8142/90. 
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the negotiations for cheaper and more sustainable ARV prices, often paying up to four 

times more for some drugs than other nations (Ford et al 2007). Excluding the 

sustainability of and expenses due to ART, the geographical coverage of the 

dissemination of this policy must be questioned. The success of Brazil’s model is not 

being discredited, but the lack of infrastructure, high illiteracy rates and extreme 

economic disparities lead to great barriers truly providing specialized health care and 

medication to all individuals who need it.  

ART is being provided for free to the Brazilian population, but the government’s 

power to address this pandemic is limited. Not only is the government’s access to newer 

drugs imperfect due to increasing costs, but also increasing number of people requiring 

ART and the still present stigma and discrimination are major issues often outside the 

government’s reign. New cases of HIV/ AIDS have stabilized in the country but 

approximately 20,000 new patients per year are requiring ART which further consumes 

the budget for ARVs in Brazil and expending the epidemic; especially in the Northeast. 

 

2.2 THE BRAZILIAN SOCIAL & EPIDEMIOLOGICAL CONTEXT 

Brazil is the fifth most populous country in the world, with approximately 190 

million inhabitants. In 2010, Brazil had a Gross Domestic Product (GDP) per capita of 

roughly US$10,000 (US State Dept, 2011).  The GDP alone does not reflect the profound 

social inequalities experienced in the country nor the deep regional disparities found 

within Brazil (Teixeira et al 2003). These inequalities are due in part, to lack of 

infrastructure, and to living conditions that have made large segments of the population 

vulnerable to HIV through extreme poverty, social exclusion and violence (Levi 2002). 

The United Nations’ index of human development (HDI) has been beneficial in 
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correlating health, infrastructure and disease transmission, including increased HIV rates. 

In addition to the HDI, indicators of accessibility, such as distance to/from highways and 

railroads, were also found to be inversely associated with HIV/AIDS transmission 

(Hacker et al 2009). The HDI has consistently placed Brazil between 70
th

 and 75
th

 place, 

just above Bosnia and Herzegovina (UNDP 2009). Investment in local development and 

funding towards operational research regarding social, behavioral, epidemiological and 

clinical aspects of the AIDS epidemic in Brazil has been deemed pressing and essential 

(Greco & Simão 2007). 

A contradiction exists regarding the discussion of accessible health care 

infrastructure and the access to free AIDS treatment in Brazil. Some researchers 

emphasize the success of an existing network of more than 1,200 public services that 

normally fits the needs of the region, although these services’ infrastructure is highly 

variable (Teixeira et al 2004). Conversely, poverty issues become too significant to be 

ignored when, for example, lack of money for transportation hinders the patient’s access 

to free medical care (Greco & Simão 2007) or when quality of health service is the main 

factor associated with inducing compliance from patients (Teixeira et al 2003). For 

instance, health-services that are classified as providing the ultimate quality of care have 

a 20 times higher rate of patient adherence to medical treatment than lower rated health 

services. This has been found to be true regardless of the mode of HIV transmission 

(Greco & Simão 2007; Nemes et al 2004). Further impeding the accessibility to AIDS 

treatment in Brazil is the growing seropositive population requiring ARV medication, 

which poses an ever growing financial burden on the State. Rising health care 

expenditure for HIV/AIDS services can translate to higher portions of the HIV-positive 

population unable to receive treatment or even substandard allocation of funds for 

primary medical services for the overall population. 
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In addition to the struggles related to HIV policies, coverage of actual distribution 

of drugs and stigma are also concerns. According to the AIDS Treatment for Life 

International Survey (ATLIS), the biggest fear of the HIV positive population is the fear 

of stigma and discrimination, so much so that 26 percent of participants had never started 

HIV treatment. In the same survey, of the eight thousand people interviewed in Brazil, 

over a fifth (22.5 percent) would not buy vegetables from a store where an HIV positive 

person worked, and 13 percent affirmed that a seropositive teacher cannot teach in all 

schools. Statistics such as these translate into action and force many PLHIV in Brazil to 

hide their seropositive status for fear of losing their job, their partners, the support of their 

family or children, and for the fear of being ostracized by the community. Even though 

Brazil has been one of the countries that has managed to minimize HIV-related stigma 

and discrimination (AVERT 2010), it also has a history of HIV-related hate crimes, 

including murder. 

Inter-Governmental Organizations and many national governments have 

applauded the Brazilian response to HIV/AIDS and commended the country’s dedication 

to fighting stigma and discrimination. This reflects the multiple legislations that the 

Brazilian government has passed which address universal health care treatment for 

PLHIV and HIV/AIDS rights in the work place, such as the criminalization of 

homophobic acts with the bill no. 5.003/01 (PAHO 2008). But creating a law does not 

translate into modified social actions; especially when the intervention is not addressing 

the root cause of the problem. During the initial years of the HIV epidemic in Brazil, 76 

percent of reported cases came from homosexual and bisexual men, and although this 

number dropped to 24 percent in the year 2000 (Kerr-Pontes et al 1999) stigma of HIV is 

still highly associated with male homosexuality. Some experts consider Latin America to 

be one of the regions with the highest number of crimes against homosexuals (Mott 
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2005), with Brazil topping the list. It has also been estimated that every three days, one 

homosexual is murdered in Brazil (PAHO 2008; Mott 2005; Mott & Cerqueira 2001). 

Statistics from the Grupo Gay da Bahia (Bahia’s Gay Advocacy Group) show that 2,511 

people were murdered in homophobic crimes between 1980 and 2005, and posters line 

the streets with the slogan “Keep Bahia Clean: kill a queer today” supported by one or 

more of the twelve anti-gay extermination groups in the country (PAHO 2008; 

ICCHRLA 1996). In addition to murder statistics, discourses occurring on online 

networks, such as You Tube, reflect the still present stigma in Brazil. Comments such as, 

“Homosexual today, HIV-positive tomorrow” and "the worst disease of all [that of being 

a homosexual] is being overcome by AIDS", subsequently get transferred to PLHIV as 

the notion of 'AIDS as a gay disease’ persists (Deacon et al 2005; Sayce 2003).  

Similarly, informing or educating people does not necessarily change their 

attitudes, or their behavior (Deacon et al 2005; Sayce 2003). In a 2001 study 

encompassing seven cities in Brazil, it was found that although gay men were very well 

informed about prevention methods and condom use, the information did not directly 

change their behavior, especially among young gay men which used condom less 

frequently than their older counter parts. Although these behaviors (or lack thereof) could 

be a result of a multitude of things, it is definitely influenced the methodology behind the 

interventions. Recent campaigns (beginning in 2002) moved away from the dominant 

communication model, which emphasized individual behavior change, and towards 

campaigns focused on social change (PAHO 2008). The prior model that isolated 

individual behavior was deemed ineffective towards the HIV epidemic in Latin America 

(Airhihenbuwa et al 2000), for it did not incorporate the political, social, and 

socioeconomic factors that increase one’s vulnerability to the virus.  
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Currently, the HIV pandemic in the South of Brazil has been assessed through 

spatial frameworks (even so, only lightly) (Hacker et al 2009) and geographical studies 

have been deemed essential in gaining a broad picture of the Brazilian situation. The case 

of Fortaleza in the Brazilian Northeastern state of Ceará demonstrates how the 

confluences of social and epidemiological factors influence the spatial distribution of 

HIV.  

 

Cumulative Population of Brazilian (2000) ~172 million 

Cumulative AIDS Cases (2002) 237, 588 

Cumulative AIDS Deaths (2002) 110, 651 

Estimated Number of HIV+ Individuals (2000) 597, 000 

Incidence Rate of AIDS (2000) 12.4/ 100,000 

Prevalence Rate of HIV (2000) 0.6% 

Table 2.1: Epidemic Profile of Brazil 

 

2.3 LOCAL CONTEXT - FORTALEZA: 

Fortaleza, known as the Land of the Sun and The Capital of Excitement, was 

estimated to have a total population of over 2.5 million in 2009 becoming the fifth most 

populous city in Brazil and the most populated city in the Northeast (IBGE 2000). 

Fortaleza also holds the title of most densely inhabited city in Brazil; with approximately 

seven thousand people per square kilometer (IBGE 2009; Araújo et al 2003). Although 

Fortaleza has been deemed the municipality with the seventh highest purchasing power in 

the nation, approximately one-third of its population lives in one of the cities’ more than 
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700 favelas (ghettos). Such disparity is a product of historical developmental strategies 

differing in the more industrialized South and the undeveloped Northeast. During the past 

few decades, growing industrial investment has allowed Fortaleza to grow at a faster pace 

than other major cities in the Northeast (Recife & Salvador) and has spurred an influx of 

migration to Fortaleza, especially from its rural surroundings (Araújo et al 2003).  

According to Araújo et al (2003) what differentiates Fortaleza from other 

metropolises are the arrangement of group clusters, their power relations/ interactions and 

how these social segments are positioned in space. Historically there has been a myth or 

belief that the city of Fortaleza was divided economically by the major highway (BR-

116), with a rich East and a poor West. Poverty and inequality in Fortaleza have been 

traditionally described and understood at the scale of the barrio, some representing 

historical and financial opulence, and others known to reflect migration and misery. And 

although stark economic disparity has been shown to accentuate health disparities and 

vulnerability to HIV transmission, what Araújo et al (2003) argue is that the economic 

inequality in Fortaleza is not spatially as segregated as previously thought. The article 

describes that within known affluent barrios, large pockets of extreme poverty are very 

present and vice-versa. These pockets of differing socio-economic statuses may reflect 

factors influencing HIV transmission. It also imposes increasing difficulty in properly 

addressing socio-economic factors in the poorest sectors due to the lack of geographically 

defined communities. Such sharp differences in small areas may also lower community 

cohesion, social capital and individual support systems, all of which heighten the 

probability of HIV infection. 

According to the news article in the Northeast Newspaper (Diário de Nordeste 

09/12/2006), the Municipal Health Ministry announced that everyday two AIDS cases are 

identified in Fortaleza. Between the years of 2000 and 2007, Fortaleza experienced a 54 
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percent increase in total number of HIV/AIDS cases (Guimarães 2007; De Lisser 2001).  

In this Northeastern city, intravenous drug users (IDUs) are not representative of the HIV 

epidemic, instead sexual relations (homosexual, bisexual, and heterosexual) account for 

the transmission method of most HIV cases; 72.7 percent (Gonҫalves et al 2008). 

Research has shown that AIDS cases amongst heterosexuals present a more diffuse 

geographical pattern when compared to IDU cases. Fortaleza hosts the only hospital for 

infectious diseases (Hospital São José) for entire state of Ceará, providing much of the 

specialized health services from one central point, currently overwhelmed by the demand 

of the HIV/AIDS positive community (approximately 5,000 people). Therefore, the 

hospital is not only overburdened, but it also illustrates the lack of accessibility to these 

specialized services for the underprivileged. As a result of hindered accessibility and 

heightened illiteracy for large segments of the population, the Ministry of Health (MoH) 

has created many television campaigns and visually oriented ads for a more inclusive 

prevention tactic. The efforts of the MoH in television campaigns have been admirable 

and can be considered a success considering that 80 percent of the population owned 

televisions in Brazil in the year 2000; according to the Inter-American Development 

Bank (Chong & Ferrara 2009). But not all groups are benefiting equally. HIV/ AIDS is 

following the poverty trend in the country impacting the interior and poor communities, 

who are less prepared to seek medical needs due to inability to read/write and lack of 

financial stability.  
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Cumulative Population of Fortaleza (2000) 2,141,402 

Cumulative AIDS Cases (2006) [2009]  4,605 [7,985] 

Estimated Number of New HIV+ Individuals (2000) 335 

Incidence Rate of AIDS (2000) 14,7/ 100,000 

Table 2.2: Epidemic Profile of Fortaleza 
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Chapter 3: Methodology 

Spatial analytical techniques were applied in this study in an attempt to answer 

the following questions;  

 What is the spatial distribution of HIV/ AIDS in Fortaleza? ; 

 Where are clusters of low rates (cold spots) or high rates (hot spots)? ;  

 Using a marginalization index, which areas are most marginalized? ;  

 How is the HIV distribution correlated to one’s socio-economic and socio-

demographic status (marginalization)? ; and  

 Which marginalization variables are correlated with HIV cases? 

3.1 STUDY AREA; FORTALEZA, CEARÁ  

As discussed in earlier chapters, the Brazilian Northeast displays rising HIV 

incidence, differing from HIV in rest of the nation where HIV incidence appears to have 

stabilized. Representative of a Northeastern urban core, for contains a large population 

(2.2 million) which sufficiently shows socio-economic disparities and it is expansive 

enough to also depict these disparities spatially, Fortaleza was chosen as the study area of 

this research. 

 Fortaleza stands as the fifth largest city in Brazil, just three degrees below the 

Equatorial line (refer to Figure 3.1). This city has 34km of coastline, with an area of 

313km
2
 and lies at 21 meters above sea level. The topography of Fortaleza consists of 

marsh land, including the 1,155 hectors that constitutes the Cocó Ecological Park which 

lies in the east-central part of the city. This ecological area could pose as vital points of 

further exploration as it houses many marginalized sectors of society; also traditionally 

residing near rivers, lagoons, and sand dunes that form throughout the city. Fortaleza 

consists of six regional boundaries called, ‘Executive Regional Secretariats’ (SERs - 
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Secretarias Executivas Regionais), and recognizes 114 barrios (refer to Figure 3.2); 

within which more than 700 favelas have emerged. Although the favelas should not be 

viewed as physical barriers to health access, the lack of infrastructure, such as basic 

sanitation and sewage systems, could impede the access to health care for those living in 

this environment. The data will represent the new cases of HIV in Fortaleza and socio-

demographic information for the year 2000. Individuals with HIV found to be living 

outside the municipal city limits will be excluded from this study. 

Figure 3.1:  Reference map of Ceará State, with its capital, Fortaleza, Brazil 
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Analyzing the spatial distribution of communicable diseases can seem straight- 

forward when compared to spatial patterns of sexually transmitted diseases, particularly, 

HIV/ AIDS. Other than the multitude of variables and vectors present, one must also take 

into consideration the social/ cultural structure of the study area and the stigma and 

discrimination that accompanies and hinders many people living with HIV/ AIDS, 

especially in developing nations. Due to the complexity of HIV research in social 

sciences, it is not generally accepted to announce direct correlation between marginalized 

populations and vulnerability to HIV acquisition. Nonetheless, through this research an 

argument is created stating that although there are many other factors influencing one's 

risk for becoming seropositive, using a marginalization index similar to the one created 

by the Mexican government would allow for some insight into the health situation in 

urban centers.  

Figure 3.2: Political boundaries within the city of Fortaleza: SERs, barrios, and census 

tracts. 
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3.2 DATA 

This project draws from the current literature concerning health geography, as 

well as literature that address issues of development, urban sprawl, socio-economic 

disparities, and HIV/ AIDS (Peters et al 2008; Barnett & Whiteside 2006; Araújo et al 

2003; Teixeira et al 2003; Seal et al 2002). Some public policy briefs and reviews also 

inform the research on how to present information in a manner which will serve the 

public policy avenues and the academic sphere. All the data required were obtained 

during field research in the summer of 2010 in Fortaleza, Brazil after the proper 

permission of the Institutional Review Board (IRB) in the United States and the 'Ethics 

Committee' in Fortaleza. The most current data available for both demographic variations 

and HIV incidence was for the year 2000, thus this study utilizes 2000 data for all its 

analyses. 

3.2.1 Health Data Collection 

Fortaleza, as many Northeastern cities in Brazil, suffers from the burden of 

various infectious diseases, such as dengue fever, tuberculosis and schistosomiasis. As 

previously mentioned, HIV/ AIDS received the proper public health attention and the 

management of the disease was deemed highly successful; until recently when trends 

were again rising in the Northeast region. Data pertaining to new cases of HIV in 

Fortaleza and the geographic locations of said cases were made available for this research 

through the Center of Epidemiological Vigilance within the Municipal Health Secretariat 

(CEVEPI). The CEVEPI office gathers and stores data of most ailments in Fortaleza, 

creating epidemiological newsletters, informing hospitals and public health officials, and 

educating the public. For this, CEVEPI has geo-referenced, point data regarding all cases 

of HIV in Fortaleza. Although access to CEVEPI’s point dataset was not granted for this 

project (due to privacy issues), agglomerates of data were created based on census blocks 
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polygons. According to Drewnowski et al, (2007) it is optimal to map disease rates at a 

coarser scale, such as by community or neighborhood, for it is the direction in which 

public health assessment and surveillance is moving towards. In compliance with IRB 

specifications, all personal identifiers were excluded from the data (i.e. name, address, 

phone number, and gender). Therefore a dataset of new cases of HIV at the census block 

level with no personal identifiers was used to perform the spatial analyses.  

3.2.2 Socio-economic data 

The 2000 census data from the Brazilian Institute of Geography and Statistics 

(IBGE) were used to represent socio-demographic and economic variations in the city of 

Fortaleza. The scale used to display census data is the census block, thus allowing for a 

direct comparison to the HIV data gathered.  Although a Gini coefficient is often used as 

a measure of inequality it is calculated for the entire municipality and not at a finer scale, 

such as barrios or census blocks, therefore a marginalization index was created for 

Fortaleza since one did not already exist. A widely used deprivation index for ecological 

analysis of health, known as the Townsend index (Lorant et al 2001; Bithell et al 1995), 

was not feasible due to missing data, such as overcrowding, and care ownership data, 

which is incorporated into the Townsend index and not included in the Census 2000 data. 

Instead, the marginalization index created by the Mexican Government Branch of 

Population Studies (CONAPO) was used as a template for the creation of Fortaleza’s 

marginalization index (MI). CONAPO’s index was chosen not only because it was 

deemed feasible with the census data available, but also because it was more appropriate 

to use for this study area due to similarities in the two nations’ demography, 

development, and economy. A precise explanation of the creation of this index can be 

found in the methods section (3.3.2) bellow. 
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3.3 METHODS 

The methods of analyses for this study were chosen to highlight the relationship 

between HIV incidence and the variables of marginalization in an effort to better 

comprehend the relationship between poverty and HIV in Northern Brazil.  

 

3.3.1 Spatial analyses 

This study utilized the Moran's I statistic and the Getis-Ord General G to measure 

the global spatial autocorrelation of HIV and marginalization in the city of Fortaleza. 

Moran's I was used as a measure of spatial autocorrelation to identify the degree of 

spatial clustering of new cases of HIV. Moran's I coefficient is defined as (Cliff & Ord 

1981): 
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where n is the number of spatial units (census blocks, n=2240),    and    are the values of 

the variables of interest in the census blocks (HIV and MI), and     is the spatial weights 

matrix corresponding to the observation pairs of the census i, j, since i refers to a 

particular census block and j refers to that census block’s neighbors. This study defined 

neighbor relationships by using a first order queen contiguity spatial weights matrix, in 
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which census block i is considered neighbor of census block j if they share a common 

boundary and the spatial weights matrix was row standardized. The Moran’s I coefficient 

varies from -1 to +1, where the larger the value of I, the stronger the spatial 

autocorrelation.  

In order to complement the Moran’s I, the Getis-Ord General G index was utilized 

because it enhances the results of Moran's I by identifying spatial concentrations of hot 

and cold spots (i.e. high-high and low-low clusters; also described as H-H and L-L). 

Based on the same factors as the Moran's I, the Getis-Ord G was calculated as follows 

(Getis & Ord 1992): 
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Source of infection, mode of transmission, population characteristics, and 

behavioral distinctions often impacts an individual's safe sex practice, causing the HIV 

cases to vary geographically throughout a study area, and therefore census blocks may 

not always exhibit similar features as its neighbors (Peng et al 2011). LISA is the most 

commonly applied statistic for the purpose of distinguishing how spatial correlation 

varies within a study area. Anselin's LISA was used in this study to analyze local patterns 

of clustering in potential risk factors of HIV (Chaves et al 2008), and is defined as 

(Anselin 1995): 
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A local adaptation of Moran’s I (Ii), LISA compares the value of the variable of 

interest (HIV or MI) in a given census block with those in neighboring census blocks.  

3.3.2 Marginalization index 

As mentioned in the previous chapters, merely utilizing earned income as a proxy 

for deprivation in a community has not been deemed adequate in HIV studies. One of the 

main reasons for this is that earned income alone does not reflect the inequalities found 

within the community and is not reflective of the marginalization of certain populations 

in Fortaleza. Marginalization is defined in this study as "the lack or limited access to 

resources that ensure a satisfactory quality of life" (Chaves et al 2008, 177), thus posing 

adverse effects on health. Therefore, this study created a deprivation index based on 

CONAPO's marginalization index. CONAPO's index was chosen due to similarities in 

cultural, developmental and economical aspects between Mexico and Brazil, as well as 

due to data availability. Using CONAPO’s methodology and IBGE’s Census 2000 

demographic information, nine variables were identified as a proxy of marginalized 

populations (CONAPO & IBGE). The variables are as follows; (1) illiteracy, (2) 

education level, (3) improvised housing, (4) lack of toilet/ sewage, (5) erroneous trash 

disposal, (6) lack of piped water, (7) unemployment, (8) minimum wage, and (9) house 

ownership/rental/ neither. With equally weighted variables, the marginalization index 

(MI) was calculated, thus representing the level of marginalization of each census block 

in Fortaleza. This marginalization index serves as a "robust measure of social outcast 

status since it is constructed using several variables associated with social exclusion, 

including income, literacy, level of education," etc. (Chaves et al 2008, 177). Below are 

definitions and calculations of the nine variables, all based on CONAPO's methodology 

and IBGE's data and definitions. 
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3.3.2.1 Literacy/ Illiteracy 

The first variable which comprises the MI created for this research is rate of 

illiteracy. Illiteracy was calculated as the percent of the population over the age of fifteen 

that are cannot read or write (   ). 
 

     
      

    
     

(5) 

where      is the total population 15 years of age and older, and        is 

population 15 years of age and older that is illiterate. 

3.3.2.2 Education Level 

Minimum education levels represent the second variable of the MI. It is 

symbolized as the percent of population over the age of fifteen that only completed 

primary school (   ). Primary school (primaria) in this case stands for alphabetization 

(year prior to first grade where one learns to read and write in Brazil) plus grades 1 

through 4. One caveat of this data is that it is only available for heads of households 

(IBGE 2000). The representation of minimum education levels were calculated as such: 
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where      stands for the population age fifteen and over that has had no 

schooling,      is the population age fifteen and over that has had five years of 

schooling (first year is the alphabetization in plus grades first through fourth),      is 

total population fifteen years of age and older, and        is the population (head of 

household) fifteen years of age and older with education level not determined. 
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3.3.2.3 Improvised Housing 

The percent of population that live in improvised housing was the third variable in 

the marginalization index (   ). A ‘house’ was considered improvised by IBGE (2002) 

if it was located in a store or industry, located in a non-residential building, and/or 

located in a building still under construction. Also, railcars, stores, ‘shacks’, caves or a 

cart on wheels, that were being used for housing were also considered improvised 

housing. It is important to note that the methodology for CONAPO used data for homes 

that did not have adequate floors (such as those living on dirt floors), but the IBGE 

census did not have such a category; therefore improvised homes were used in 

replacement. 

 

     
  

  
     

(7) 

where    represents the total population living in improvised homes, and    is the 

total population in homes/ residences. 

3.3.2.4 Lack of Sanitation/ Sewage 

The percent of population that have neither bathrooms (toilets) nor a sewage 

system (   ) formed the fourth variable in the MI. According to the CONAPO 

methodology, 3 calculations are necessary to determine    . The first calculation is 

related to the percent of the population that does not have a bathroom in their living space 

(    ). A bathroom was considered anything with a shower or bathtub and a toilet. A 

toilet was considered any space delimited or separated by any type of material 

(independent of having a roof or not) that had either a toilet or a hole for human 
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excretion. This variable only considered the population that had neither a bathroom nor a 

toilet. 

 

     
  

  
     

(8) 

where    is the total population in housing with no bathroom nor toilet and    is 

the total population in housing. The next calculation refers to the percent of population 

with inadequate/ no sewage/ septic system (   ). The sewage/ septic system were 

defined as the type of sewage directly connected to the toilet. The variables considered as 

lacking a sewage system were: rudimentary sewage (homemade septic tank/well with no 

finishing and where excretions are in direct contact with the soil/land), open air hole 

(where piping could be placed but has not), and river, lake or ocean (where toilet was 

directly connected to these water bodies), among others. Lacking sewage was only 

measured with residences that had bathrooms or toilets, therefore in order to discover the 

population without sewage, the following was calculated. This percentage essentially 

shows all residents that have bathrooms/ toilets but have no sewage (   ). 
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where     is the total population with bathrooms/ toilets and no sewage and   is 

the total population with bathrooms. Therefore the calculation to determine the percent of 

population that have no bathroom and no sewage/ septic system (   ) was the 

following: 
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(10) 

where    is percent of population with inadequate/ no sewage,     is the total 

population in housing with no bathroom nor toilet and    is the total population in 

housing (following the same definition of variables above). 

3.3.2.5 Trash Disposal 

This fifth variable refers to the percent of population that disposed of trash 

inappropriately (   ). Erroneous trash disposal was considered all types of trash 

disposal outside of the city trash pick-up system. That included, trash burned on property 

or site, buried on property or site, thrown in an empty or abandon lot, thrown into a body 

of water, such as a river, lake or ocean, and other; when trash was disposed of in another 

manner than those mentioned above. CONAPO's marginalization index did not use trash 

disposal as one of the variable included in the index. Instead, access to electricity was 

used. Due to limitation in the IBGE’s data set, this project could not incorporate access to 

electricity. This substitution was done based on publications which analyze economic 

disparity in Fortaleza, and where trash disposal is seen as an important factor of 

economic and social disparity and therefore was used in replacement of the electricity use 

seen in the Mexican marginalization index (Araújo & Carleial 2003, Bento & Carleial 

2010). 

     
  

  
     

(11) 

where   is the population with erroneous trash disposal and    is the total 

population in housing. 
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3.3.2.6 Water Access 

Water accessibility is considered the sixth variable of the MI, and it measures the 

percent of population that does not have access to piped water inside the home. The 

IBGE (2000) variables distinguished between piped water onto the property and into the 

home. This variable considered the entire population that had no piped water directly 

inside the home (   ).  

     
  

  
     

(12) 

where    is the total population without piped water, and    is the total 

population in housing. 

3.3.2.7 Unemployment 

Also comprising the MI, is the rate of unemployment. The percent of head of 

households that had no income (unemployed) was calculated and represented as    . The 

IGBE census (2000) only determined unemployment rates for heads of households, but 

included any head of household above the age of ten. (note that the methodology for 

CONAPO only included the heads of household above the age of 12). 

. 

     
  

  
     

(13) 

where       the total population without income, and    represents the total 

population head of household. 

3.3.2.8 Minimum Wage 

The minimum wage variable represents the percent of head of households that 

earn 2 minimum wages or less (   ). As mentioned in variable number 7, heads of 
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households were considered of age ten and above. A minimum wage refers to a minimum 

monthly salary that employers are obliged to pay if an employee works full-time. The 

minimum wage in Brazil in the year 2000 (date of census) was R$ 155.00 per month 

(Brazilian Reais). Based on the US dollar exchange rate for the year 2000, the equivalent 

of two minimum wages was equal to $151.00 per month (US dollars). 

 

     
  

  
     

(14) 

where    is the total population earning 2 minimum wages (income), and    is 

the total population head of household. 

3.3.2.9 Home Ownership 

The percent of the population that lived neither in owned nor rented homes 

(    ), represents the ninth variable in the MI. If one neither owned, was in the process 

of buying (such as paying a mortgage), nor renting the property in which one was living, 

then he/she was included in this variable. Those that remained included were residences 

where the employer allowed employee to live there, or where the employer paid the rent 

for the residence; residences that were open freely for one to live in (excluding 

institutions), or others (such as where one lived inside the place of work, in a back room 

or attic or basement, or in an abandon building or land). It important to note that home 

ownership was not included in s a variable in CONAPO's marginalization index. Since 

the Mexican index was created for the entire nation, CONAPO used population in the 

city or village as a variable, accentuating all those that lived in an area with less than 

5000 inhabitants. When calculating Fortaleza’s Marginalization Index, this cut-off point 
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seemed indifferent since all census blocks were below that population cut-off. Therefore, 

this study included this variable as representative of economic and social marginalization. 

 

      
  

  
     

(15) 

where    represents the total population living in homes neither owned nor 

rented, and    is the total population in housing. 

3.3.2.10 Calculation of Marginalization Index 

In order for all of the variables to have equal weight, a simple average was taken 

of all variables,    (v1 through v9) in the calculation of the marginalization index   , as 

shown below. 

 

   

    
∑  

  
   

 OR 

 

   
                                    

 
 

(16) 

Referring back to the questions posed in the beginning of this chapter, one of the 

goals of this study is to discover which areas are most marginalized in Fortaleza. Similar 

to the process applied to the HIV incidence data, spatial analyses were utilized to 

discover if spatial autocorrelation exists among the marginalized population and what is 

the geographical distribution of these clusters found in Fortaleza. Furthermore, the 
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correlation between marginalization and HIV incidence was found through the use of a 

classical ordinary least squares (OLS). 

3.3.3 Ordinary Least Squares (OLS) 

This study hypothesizes that HIV incidence is positively correlated with rates of 

marginalization, and OLS regression was used to demonstrate the degree to which 

marginalization (and its variables) promotes negative or positive change in HIV 

incidence in Fortaleza. HIV incidence per population was the dependent variable while 

the nine separate components of the marginalization index were the explanatory 

variables. 

The next section of this study highlights the results of the spatial analyses 

presented above. 
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Chapter 4: Results 

4.1 SPATIAL PATTERNS OF HIV INCIDENCE FOR THE YEAR 2000 

Below is the geographical variation of HIV incidence in Fortaleza. In the year 2000, 

Fortaleza recorded 335 new cases of HIV. One of these cases occurred outside 

Fortaleza’s revised city limits and therefore it was excluded from this research, leaving 

334 new cases of HIV. The HIV distribution is expansive throughout the study area, 

although there is a slight noticeable concentration on the Western and Northwestern 

sections of the city. This slight tendency could be a reflection of population density. As 

displayed in figure 4.2, the population distribution in the city of Fortaleza is generalized 

but the population density is concentrated in the city’s West and Northwest areas. 

d 

Figure 4.1: Incidence HIV in Fortaleza in 2000 
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Figure 4.2: Population Density of Fortaleza per Sq. Km. 

As mentioned previously, Fortaleza’s population of approximately 2.2 million 

live in an extremely dense environment, with an average of 980 residents per census 

block and 6, 547 inhabitants per square kilometer. Of the 2.2 million people in Fortaleza 

in 2000, there are seven percent more females than males. In order to further analyze the 

socio-demographic characteristics and their spatial distribution, a marginalization index 

was created. The next section of this chapter will further explain and display the results of 

this index. 
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4.2 MARGINALIZATION VARIABLES ASSOCIATED WITH HIV INCIDENCE IN FORTALEZA 

The marginalization index is compromised of nine variables equally weighted; (1) 

illiteracy, (2) minimal education level, (3) improvised housing, (4) lack of sanitation/ 

sewage, (5) erroneous trash disposal, (6) water access, (7) unemployment, (8) minimum 

wage, and (9) home ownership. The spatial distribution of each of these variables 

depicted a peripheral pattern, where the historical downtown in the North-central section 

of the city displayed lower levels of marginalization, and the census tracts in the 

periphery of the city housed the higher results. 

According to the 2000 Brazilian Census data, an average of 7 percent of 

Fortaleza's population does not have access to running water and another 3 percent does 

not have any type of toilet or sanitation. In addition, 11 percent of the population is 

illiterate and 16.5 percent has only obtained a fourth grade education, further imposing 

difficulties in the creation of HIV-specific programs that reach that particular 

demographic. Furthermore, 10 percent of the population experienced unemployment and 

over 50 percent of the employed in the year 2000, received less than the minimum wage 

of $151 per month. For instance, out of all heads of households making below the 

poverty line (minimum wage) in Fortaleza, 49 percent are men whereas 66 percent are 

women. Women also outweigh the men in unemployment, where 13 percent of female 

heads of households are unemployed and only 8 percent of males find themselves in a 

similar situation. Such data paint a picture of the Brazilian poor, where women are 

hardest hit; especially in the rural areas. HIV is following the poverty trend in the country 

impacting the interior and underprivileged communities. This results in women 
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representing more vulnerability to this pandemic and often, they are less prepared to seek 

medical needs due to inability to read/write and lack of financial stability. 

 

Table 4.1: Results of Marginalization Index Variables 

Marginalization Index Variables Total Population Males Females 

1. Illiteracy 11.2% 11.62% 10.86% 

2. Minimal Education Level 16.57% * * 

3. Improvised Housing 0.31% 0.17% 0.13% 

4. Lack of Sanitation/ Sewage 2.94% * * 

5. Trash Disposal 4.77% * * 

6. Water Access 6.93% * * 

7. Unemployment 9.95% 5.56%    

(8.38%)** 

4.38%   

(12.94%)** 

8. Minimum Wage 55.08% 33.04% 

(49.36%)** 

22.04% 

(66.46%)** 

9. Home Ownership 6.17% 3%         

(6.35%)** 

3.18%    

(6.02%)** 

Marginalization Index 12.68% * * 

     *data not available   **head of household 

 

The figures below depict the geographical distribution of each of the variables 

which comprise the Marginalization Index, ending with the spatial distribution of the 

index itself. It is also important to point out the north-south pattern along the lower 
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southwestern section which appears in some of the figures bellow. This pattern follows 

the Maranguapinho River, a known region for lower-income residents within the city. 

 

 

Figure 4.3:  Population age 15 and over who are illiterate (variable 1) 
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Figure 4.4:     Population age 15 and over that only completed primary school (variable 2) 
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Figure 4.5:  Percent of population living in ‘improvised’ housing (variable 3) 
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Figure 4.6:  Percent of population living with no bathrooms and no sewage system 

(variable 4) 
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Figure 4.7:  Percent of population disposing of trash erroneously (variable 5) 
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Figure 4.8:  Percent of population living with no piped water (variable 6) 
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Figure 4.9:  Percent of population age 10 and over who are unemployed (variable 7) 
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Figure 4.10:   Percent of population age 10 and over earning less than $151 per month 

(variable 8) 
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Figure 4.11:  Percent of population living in homes neither owned nor rented (variable 9) 
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Figure 4.12:   Marginalization Index 
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4.3 SPATIAL PATTERN OF HIV IN FORTALEZA 

4.3.1 HIV Incidence in Fortaleza in 2000 

The Global Moran's I analyses of HIV incidence per population in Fortaleza for 

the year 2000 showed a random distribution due to an index value of 0.018, with no 

statistical significance (p-value of 0.22).  Specifically, the relationships were defined by 

using a first order queen contiguity, to capture the shared variation in HIV incidence 

through census tracts with common boundaries and corners. The General G analysis for 

new HIV cases in 2000 demonstrated slight clustering of high values, with a p-value of 

0.9 due to a z-score of 1.914375. The Getis-Ord General G showed a clustering of HIV 

incidence in the year 2000 when the Moran's I showed a random pattern; which required 

further analysis.  

 

Figure 4.13: Univariate Moran from GeoDa  – first order queen contiguity 
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4.3.2 Marginalization in Fortaleza in 2000 

The marginalization index was examined through a similar process as the rates of 

new cases of HIV in Fortaleza in the year 2000. After running a Moran's I, statistically 

significant positive autocorrelation was determined with an index value of 0.56 and a p-

value of 0.  

Table 4.2:  Global Spatial Analyses - Z-scores 

 

4.4 LOCAL SPATIAL AUTOCORRELATION 

4.4.1 HIV Incidence in Fortaleza in 2000 

LISA for HIV incidence per population identified 43 statistically significant high-

high clusters (refer to figure 4.14). There were also 18 outliers of high values surrounded 

by low values dispersed throughout the city, with the majority of them concentrated on 

the city's peripheral barrios. Thirteen census tracts displayed low values surrounded by 

high values, and are all located in the same region - the northeastern section of the city 

(except one in the heart of downtown). 

4.4.2 Marginalization Index for Fortaleza in 2000 

As with the HIV rates, the LISA tool was also used on the marginalization index 

dataset in order to determine where the clusters and outliers where occurring within the 

study area. The LISA highlights 227 census tracts with low-low clusters in geographic 

areas known locally as barrios for the upper-middle class, including beach front and 

suburbs. Only seven census tracts displayed low values surrounded by high values and 

 Global Moran's I Getis-Ord General G 

HIV Incidence/ Pop 1.217114 1.914375 

Marginalization 41.951245 23.391516 
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similarly eight census tracts were in the opposite situation showing high values 

surrounded by low values. On the other hand, 190 census tracts displayed high-high 

clusters of marginalization. Some of these high-high cluster areas are well known favelas, 

riverbed settlements, and peripheral communities (refer to figure 4.15). These can also be 

seen on the eastern-most tip of the city and could perhaps be due to physical attributes of 

the land, including large sand dune formations which most traditional types of settlement 

and development opportunities in that area, allowing for marginal settlement. Or perhaps, 

this cluster, as with some of the other larger peripheral census tracts, could be a result of 

the modifiable areal unit problem (MAUP).  
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Figure 4.14:  LISA - 2000 HIV Incidence 
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Figure 4.15: LISA Results for the 2000 Marginalization Index  
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4.5 ORDINARY LEAST SQUARES 

The next step in this study was to determine if there was any correlation between 

marginalization and new cases of HIV in Fortaleza. In order to explore this hypothesis, an 

Ordinary Least Squares (OLS) was run with the marginalization index as an explanatory 

variable of the HIV incidence in the year 2000 in the city of Fortaleza. The adjusted   for 

the OLS was extremely low at 0.005 with a p-value of 0.05, suggesting that the model 

performance was low and that the marginalization index is explaining less than one 

percent of the variation in new HIV cases. Interestingly, the value of the coefficient for 

marginalization index was -0.000538, reflecting a negative relationship between HIV 

incidence and marginalization. This suggests that the more marginalized a census tract is, 

the lower the chance of HIV transmission. 

The second OLS model incorporated all nine separate values of the 

marginalization index and displayed an adjusted    of 0.011 suggesting these nine 

variables only account for 1.1 percent of the variation in the new cases of HIV. It is 

important to note that some of the VIF values were higher than 7, suggesting an 

unreliable model. VIF, the Variance Inflation Factor measures redundancy among 

explanatory variables. Variables with a VIF above 7.5 display similarities with other 

variables and should be removed. According to this regression, marginalization index 

variables PPE_15 and PPM, showing VIF values of 14.29 and 10.88 respectfully, could 

be skewing the model. These two variables are concerned with the population above 15 

with only an elementary school education (PPE_15) and with the population earning less 

than minimum wage of $151.00 per month (PPM).  

After analyzing the results of the OLS models, two more OLS models were run as 

a means to explore the relationship between the marginalization variables and HIV in 

Fortaleza. Due to the high VIF values of two variables, PPE and PPM, they were 
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removed from the analysis and another OLS was run in order to determine if these 

variables were impacting the correlation between HIV and marginalization. The OLS 

continued to display a low adjusted    of 0.011, and highlighted one additional variable 

of statistical significance in addition to the percent of population that is illiterate (PPA); 

percent of population disposing of trash erroneously (PPL). Below is a table with the 

results. 

 

Table 4.3: Summary of OLS Results - Marginalization index without 2 variables (PPE 

& PPM) 

 

Lastly, an OLS model incorporating only the statistically significant variables 

(PPA and PPL) continued to demonstrate an adjusted   of 0.01, suggesting that these two 

variables explain 1 percent of the HIV incidence per population in Fortaleza. 

Interestingly, the variables' coefficients are depicting both negative and positive 

relationships with HIV in Fortaleza. A discussion as to why marginalization accounts for 

1.1 percent of HIV incidence in Fortaleza and possible reasons regarding the 

geographical distributions of the variables used in this study follow the table and figures 

bellow.  

Variable Name Variable 

Code 

Coefficient Probability VIF 

Intercept  0.000276 0.000000*  

 PPA -0.000871 0.000091* 2.037106 

 PPH -0.000065 0.892452 1.009603 

 PPO 0.000329 0.171627 1.774856 

 PPL 0.000249 0.040349* 1.593856 

 PPW 0.000117 0.437721 1.446553 

 PPI -0.000316 0.088814 1.404941 

 PPHN 0.000039 0.718168 1.064493 
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Table 4.4: Summary of OLS Results - statistically significant variable of the 

marginalization index 

 

Variable Name Variable 

Code 

Coefficient Probability VIF 

Intercept  0.000257 0.000000*  

 PPA -0.000878 0.000001* 2.037106 

 PPL 0.000324 0.003026* 1.593856 
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Figure 4.16: OLS Residuals 
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Figure 4.17: Standard Deviation of the OLS Residuals 
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In order to further explore the relationship between HIV incidence per population 

and marginalization, a bivariate LISA analyses was utilized (refer to figure 4.19). In 

applying a bivariate LISA method, spatial clusters were produced that visualized the 

relationship between these two variables.  The clusters which resulted from this analysis 

do indeed coincide with the clusters from the marginalization index seen in figure 4.15. 

Specifically, the low-low clusters found in the downtown directly reflect the low-low 

clusters of marginalization in Fortaleza. Similarly, the high-low clusters seen in the 

periphery of the city also replicate the high-high clusters in figure 4.15. This is 

particularly visible in the favela in the northwestern-most tip of the city along the 

northern coast. Although the OLS regression resulted in few statistically significant 

explanatory variables (refer to table 4.4), the bivariate LISA also demonstrates high-high 

clusters where both HIV and marginalization are high, supporting the original hypothesis 

of the study. The plot below shows the Moran's I results for the bivariate LISA; -0.081. 

 

                        

Figure 4.18: Bivariate LISA from GeoDa  – first order queen contiguity 
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Figure 4.19: Bivariate LISA from GeoDa  – HIV incidence per pop. and marginalization 
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Chapter 5: Discussion & Conclusion 

With the aim of examining the status of Fortaleza's HIV/ AIDS situation through 

a geographical lens, this research sought to highlight HIV clusters and their associations 

to socio-economic processes as a barrier to health. In particular, the study hypothesized 

that HIV/AIDS incidence per population is positively correlated with rate of 

marginalization (where high rates of marginalization correlate to high HIV incidence). In 

order to analyze these phenomena, spatial analytical techniques were applied as a means 

to discover trends and clusters that would bring about the needed information related to 

the central aim of this study: Why is the Brazilian Northeast experiencing rising levels of 

HIV incidence, when HIV rates have stabilized in other regions of the country? 

Studying communicable diseases and the probable causes of its dissemination 

most certainly will require the inclusion of social factors as an explanatory tool and for 

heightening researcher insight. Fortaleza remains an interesting case in the Brazilian 

context of HIV/ AIDS history for it displays economic growth (city with the fifth highest 

purchasing power per capita in Brazil) yet rising levels of HIV/ AIDS as compared to its 

Southern counterparts. The hypothesis presented in this study questioned the following: 

1. What is the spatial distribution of HIV/ AIDS in Fortaleza? 2. Are there 

distinguishable clusters of HIV cases and do the cases display spatial autocorrelation? 3. 

Using a marginalization index, which areas are most marginalized? 4. How is the HIV 

distribution correlated to one’s socio-economic and socio-demographic status 

(marginalization)? 5. Which marginalization variables are correlated with HIV cases? 
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5.1 CONCLUSIONS AND DISCUSSION 

The spatial distribution of HIV incidence in Fortaleza seems not to be 

concentrated in any particular sector of the city (refer to figure 4.1). Through a visual 

analysis, a slight tendency of concentration in the western half of the city can be 

distinguished. This could be attributed to the population density within the municipality, 

which also depicts patterns of higher density in the western sector of the city. The Global 

Moran's I analysis indicated a random distribution amongst the new cases of HIV, thus 

demonstrating that there is no spatial autocorrelation. However, the Getis-Ord General G 

displayed a 90 percent chance of high valued clusters not being random in the region. 

Upon further analysis with LISA, small regions in the Northeastern half of the city 

(downtown) are represented with high-high clusters, whereas the majority of the high-low 

clusters are on the western region of Fortaleza. No statistically significant clusters of low 

values surrounded by low values were found. Surprisingly, one census tract in the north 

section and 12 in the northeastern most section, show an interesting occurrence of outliers 

of low-high values. 

The level of marginalization was taken into consideration as a possible correlate 

of rising rates of HIV, since Fortaleza experiences high levels of social inequity (with 1 

out of 3 people living in a favela). The data suggest that a significant marginalized 

population does indeed exist in Fortaleza. As discussed in the results, higher levels of 

marginalization were found to be clustered along the city's peripheral census tracts, with 

the tourist beach-front areas demonstrating lower levels of marginalization. The results 

also show that this pattern of marginalization is spatially autocorrelated, with a less than 

one percent chance of occurring randomly. The LISA for the marginalization index is 

very reflective of the situation in the city today, with favelas and lower-class districts 

highlighted as experiencing higher levels of marginalization. As anticipated by this study, 
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the urban core and downtown show less marginalization in accordance to the affluent 

neighborhoods, more infrastructures due to the historical development of the city and also 

reflecting the cultural appreciation of living close to the beach. 

Almost all high-high clusters of HIV incidence fall outside the areas of low-low 

clusters of marginalization, except for a few census tracts in the Cocó barrio. The Cocó 

barrio, which encompasses the Cocó Ecological Park in east-central Fortaleza, displayed 

interesting patterns because it depicted low-low clusters of marginalization, but high-high 

clusters of HIV incidence. The Cocó barrio is an area of growth and transition in the city 

of Fortaleza. It also houses a favela in the middle of the barrio. This favela is known for 

its high levels of criminal activity, prostitution and dense living arrangements. Due to the 

relatively small size of this favela (10 city blocks), perhaps the social marginalization of 

the corresponding census tracts did not appear statistically significant in the analyses 

provided in this study. 

Table 4.1 shows the socio-demographic variables taken into consideration for this 

research. Comparing the data between males and females in Fortaleza, the census shows 

that although a smaller percentage of females as compared to males are illiterate, it is 

important to consider that the state of Ceará inhabits 212 million more women than men 

(Newspaper: Diário do Nordeste 04/30/2011). This demographic disparity serves as a 

window to the relative deprivation experienced by women in Fortaleza, as the table also 

shows that households lead by women are more likely to have no income (unemployed) 

or to be earning less than $150 a month as compared male-led households. These 

structural and compositional variables are argued to have an impact on disease 

transmission within sexual networks (Scribner et al 2010).   

In reference to the research question regarding the correlation between 

marginalization variables and HIV cases, an OLS was performed. According to this 
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analysis, the marginalization variables account for 1.1% of the variance of the HIV cases 

in Fortaleza. The only variable that displayed statistical significance was referring to the 

population 15 years of age that are illiterate (PPA_15). This statistically significant 

variable likely represents the poorer sectors of the population who perceive less control 

over their health, environment and the outcome of their actions. Perhaps this is also a 

sub-population that experiences heightened mobility in their search for employment, as 

they are likely to be involved transitional jobs (street cleaner, domestic worker, etc). 

Higher levels of mobility have indeed been correlated with higher incidence of HIV/ 

AIDS (Yang 2005). Previous researches which have analyzed health standards as a factor 

of infrastructural, financial, or social development predisposing communities to STIs, 

incorporated permanent shelter versus homelessness as one of the indicators of a risk 

environment for HIV transmission. As the socio-ecological model and the risk-

environment framework explain, the interactions amongst an individual's behaviors, 

personal characteristics, environment and health related behaviors occur within a societal 

and political umbrella where racism, stigma, institutions and policies define risk 

environments and behaviors like a trickle-down effect. Even if the individual is aware of 

safe sex practice behaviors and has the intention of partaking in such behavior, there are 

external motivational factors impeding upon these actions which have been recognized 

by the theory of planned behavior, such as time, money, and skills. 

According to the theory of reasoned action, one's own evaluation of positive or 

negative opinion of a particular behavior is directly correlated to whether they will 

partake in that action. Brazil is known for its "machismo" culture, which is especially 

strong in the Northeast. This can cause deterrence in the use of condoms and hinder 

women's ability to negotiate safe sex practices in heterosexual relationships. If the 

public's understanding of behaviors associated with HIV transmission routes are 
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improved, than the opinion of a particular action could but may not directly translate to 

safe sex practices due to gender differences, inequity, and cultural customs, as explained 

by the socio-ecological model. As a means to minimize barriers, Fortaleza's health 

ministry has increased efforts to make safe sex practices accessible to all socio-economic 

levels of the population by distributing condoms at no cost, and expanding locations of 

mobile clinics, thus including favelas and lower-income neighborhoods.  

Nonetheless, 99% of cases are explained by factors outside of marginalization. 

Resonating with these results are the words of Fishbein (1991, xxi) stating that, "it is not 

who one is, but what one does, that determines whether one will or will not be exposed to 

HIV", demonstrating that poverty is complex and does not define one's actions. 

Influences of political climate and the importance given by political powers to manage 

and educate the public about the HIV epidemic generates conditions which constrain or 

promote individual choices concerning sexual practices. The results of this study reflect 

that behavioral based interventions are working in Fortaleza due to the fact that these 

interventions are coupled with an environment that is growing financially, educationally 

and culturally.  

As the health belief model states, the notion of perceived threat is vital to the 

probability that an individual will partake in preventative health actions. The Ministry of 

Health has invested in campaigns to demonstrate to the general population that HIV does 

not discriminate and instill the reality that all individuals are at risk. These MoH 

sponsored campaigns also appeal to the individual's Cues to Actions by demonstrating 

the accessibility of health care and benefits, and thus attempting to influence the 

perceptions of not only the individual, but also their family and friends. Campaigns also 

advocate the disclosure of HIV+ status by PLHIV in order to minimize the images of 

AIDS as a debilitating and horrific disease and serve to spark a quotidian habit in 
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education and communication, such as the slogan for a 2002 health campaign: “Using a 

condom with your boyfriend can also be a father-son talk” (PAHO 2008). The STD/ 

AIDS Programme in Brazil must also continue mass media programs to educate, and de-

stigmatize HIV/ AIDS, perhaps through early sex education in schools and by working 

with local programs.  

Brazil’s mandate of universal access to antiretroviral therapy was well over two 

decades ago and most of the country has managed to stabilize the dissemination of HIV, 

except the Northeast, which is experiencing trends of increased HIV infections. 

Understanding the situation in Fortaleza serves as a means to better (geographically) 

serve the seropositive population and provide methods to ever improve Brazil’s model 

towards HIV/AIDS management. 

 

5.2 RESEARCH LIMITATIONS 

The research of analyzing the spread of HIV/AIDS has improved as nations gain 

access to information technology and as global awareness and urgency increases towards 

this pandemic. Yet, many difficulties still arise concerning the availability and legitimacy 

of HIV/AIDS data, questions of patient privacy and the complexity tied to the 

surveillance of sexually transmitted infections.  Many cultural aspects that accompany 

research of HIV/ AIDS were not taken into consideration during the analyses of this 

study. Such complex phenomena could not be included in the scope of this study, but 

perhaps could be explored further and more comprehensively through a qualitative 

research. 
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In order to fully incorporate the Risk Environment framework, factors at the 

macro-, meso-, and micro-level should be analyzed. This research only covered the 

micro- (and perhaps touched upon meso-) level factors, fully aware that different patterns 

and factors are likely to arise from further investigating the macro-level factors. Cultural 

beliefs and political climate were the used in interpreting trends in an attempt to 

incorporate macro-level variables. 

As discussed in the results, possible problems with variable multicollinearity 

arose with the first OLS performed - some of the nine variables used in the 

marginalization index can hold strong correlations among each other. The two variables 

which demonstrated that were the most problematic were representing the population 

above the age of 15 with only a primary school education, which could be conflicting 

with the variable of illiteracy, and the percent of population earning less than minimum 

wage. Such correlations could impact the regression model by introducing redundancy. 

Further spatial analyses with individual the statistically significant variables were 

preformed to minimize such collinearity. 

Acquiring arterial data is also recommended for this research. Inputting major 

roads would allow for some insight into the movement patterns of the people of Fortaleza 

and also provide a guide for analyzing health care accessibility, particularly HIV/ AIDS 

medical care.  

 

5.3 FUTURE RESEARCH 

Further researching concerning health care accessibility in Fortaleza could prove 

beneficial in analyzing HIV trends and possible solutions for rising HIV incidence. 

Considering the context of Fortaleza, where only one hospital is fully equipped for 24-
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hour (including overnight stay) for HIV/ AIDS cases, researching this further could 

potentially expose areas not covered by hospital care. Acquiring additional information 

regarding which medical centers provides services for the seropositive community, and 

specifically the type of service provided could be further analyzed to discover whether 

growing incidence is correlated with distance to hospitals equipped to provide care for 

those living with HIV/ AIDS. Acquiring arterial data would also be beneficial for future 

research. Inputting major roads would allow for some insight into the movement patterns 

of the people of Fortaleza and also provide a guide for analyzing health care accessibility, 

particularly HIV/ AIDS medical care. With this in mind, future research questions linger, 

such as, could the decentralization of the HIV/ AIDS health services positively impact the 

management of the pandemic and better service this ‘vulnerable’/ ‘at-risk’ population?  

Could such an action alleviate budgetary worries concerning the continuous production 

of HIV/ AIDS medication?  

 

Studying health disparities and disease dissemination through a geospatial lens 

will allow researchers to gain knowledge about on-the-ground trends. HIV/AIDS is a 

growing global pandemic, and the Brazilian government has been deemed successful at 

managing the disease. Analyzing areas within Brazil that are not part of this success story 

could possibly give insight to other regions that have also failed at managing HIV/ AIDS. 

Spatial analyses coupled with social trends, if further studied, could reveal new paths for 

health policies and prevention strategies for communicable diseases.  

Future HIV/ AIDS research and interventions need to consider dynamic 

multilevel interaction of contextual frameworks, and as advocated by Rhodes and Simic 

(2005), encompassing of poverty alleviation, economic reform, policy change, human 

rights, and community action. In conjunction with the risk-environment framework, these 
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macro-level changes in Brazil will continue to impact micro-level risk-environments in a 

positive manner. This broader and long term vision encompasses why Brazil has 

experienced positive results with its HIV model approach, all the while, explaining why 

the poorer and less developed Northeast still sees rising HIV incidence today. 
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Glossary 

 

AIDS – Acquired Immunodeficiency Syndrome 

ANVISA – Brazilian National Sanitary Supervision Agency 

ARV – Antiretroviral drugs 

ARTs – Antiretroviral therapies/ treatments 

AZT – Zidovudine Therapy (first AIDS medicine on the market, FDA approved) 

CSR – Complete Spatial Randomness 

FDA – (United States) Food and Drug Administration 

GDP – Gross Domestic Product 

GIS – Geographic Information Systems 

GPS – Global Positioning Systems 

GTPI – Group on Intellectual Property 

HAART – Highly Active Antiretroviral Therapy 

HBM – Health Belief Model 

HDI – Human Development Index 

HIV – Human Immunodeficiency Virus 

ICRW – International Center for Research on Women 

IGOs – Inter-Governmental Organizations 

LISA – Local Indicators of Spatial Autocorrelation 

MI – Marginalization Index 

MoH – Ministry of Health 

PLHIV – People living with HIV 

Rebrip – Brazilian Network for the Integration of Peoples 
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RS – Remote Sensing 

SES – Socio-Economic Status 

STI – Sexually Transmitted Infection 

SUS – Sistema Único de Saúde (Unified Health System) 

TpB – Theory of Planned Behavior 

TRA – Theory of Reasoned Action 

TRIPS – Trade-Related Aspects of Intellectual Property Rights (World Trade 

Organization) 

UN – United Nations 

UNESCO – United Nations Educational, Scientific and Cultural Organization 
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