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ABSTRACT

Lod C. Hambanou

Governance and HIV Prevalence in African Countries

( Under the direction of Michael P. Eriksen, Sc. D.)

Previous studies based on data from the World Bank have shown a negative association between
governance and HIV prevalence. Using the Index of African Governance, this study investigates
the correlation between governance and HIV prevalence in all African countries (N = 53) in
order to determine which dimension of governance is more predictive of this relationship. No
statistically significant association was found between governance and HIV prevalence across
the whole spectrum of countries. In the multivariate analysis, the most predictive dimension of
governance, “Rule of Law, Transparency and Corruption” was found to be positively associated
with HIV prevalence across all African countries (p <.001), Beta =.816 .When grouped by
clusters, only two regions (North and West Africa) out of five showed negative significant
associations between governance and HIV prevalence. The analysis of socio cultural and
geographical factors revealed significant associations with HIV prevalence; religion and HIV
prevalence ( p <.003), region, and HIV prevalence ( p <.001). French colonial heritage was
found to be negatively associated with HIV prevalence. This study suggests that geographical
location and religion predict HIV prevalence rather than governance. International organizations

and public health program managers should consider these findings in the implementation of

large multi-country and regional HIV programs in Africa.

KEYWORDS: African, governance, HIV prevalence, region, religion, colonial heritage,

Christian, Muslim.
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CHAPTER 1
INTRODUCTION

1.1 Background

It has been three decades now since the first cases of HIV/AIDS were diagnosed in the
United States [1].In the early years following its discovery in the 1980°s, HIV/AIDS raised great
epidemiological, and socio-political concerns as the eplidemic broke out in other regions of the
world.[2]Through out these decades, a great number of countries, especially those in the Western
world, have made significant efforts to prevent and control HIV/AIDS within reasonable levels
of prevalence [1,3].Yet, in developing countries, especially in Africa, the HIV/AIDS epidemic
has gradually exploded and become a threat to economic and socio-political development,
security, and stability. Of the 33.4 million people living with HIV/AIDS in the world, 22.4
million live in Sub-Saharan African countries, accounting for more than 67% of the total
percentage [3,4]. Though the number of new infections has moderately decreased by 25% and
the prevalence in adults (15-49) has slightly declined from 5.8 % to 5.2 % since the end of last
decade, the impact of HIV/AIDS is deeply entrenched in societal structures. The HIV pandemic
in African countries has damaged the demographic structure by affecting mainly young adults
who represent an enormous and precious labor force [4].Consequently, in many countries such as
Zimbabwe life expectancy has declined by more than 25 years. In Botswana, Lesotho, Malawi,
Mozambique, Rwanda, and Zambia life expectancies have fallen bellow 40 years due to
HIV/AIDS [4]. These dramatic losses illustrate how HIV/AIDS destroys human capital, and
accumulated life expectancies. Economically, consequences are huge and ruin the quality of life
of future generations. According to the Commission on HIV/AIDS and Governance in Africa,

the menace of HIV/AIDS to the labor force weakens countries’ tax base and jeopardizes their
1



resources and capabilities to finance public expenditures related to human development over
time [4]. Politically, there is evidence that HIV/AIDS pandemic has become a security threat in
many African countries [5].According to policy-makers, armed forces would be destabilized
because of massive troop deaths attributable to HIV/AIDS [6].Numerous studies estimate the
prevalence of HIV within African militaries as high as 90%, sparking worries about security and
instability [6].

In attempt to provide a response to HIV/AIDS, many countries in Aftrica, supported by
international organizations have focused on strategies aimed at changing personal behaviors

[4,7]. Despite considerable allocation of resources and efforts through funding and
capacity building to prevent HIV, the epidemiological situation of AIDS in Africa has not
changed positively overall [8]. As the same strategies and approaches used in western countries
do not produce significant and efficient results in Africa, many researchers have begun to
examine other dimensions of social life beyond the individual realm to determine the root causes
of HIV infection in the African context [9]. A strong body of literature has pointed to poverty,
wars, lack of justice, gender inequality, and income as risk factors for HIV/AIDS without a
conceptual framework or paradigm that links each risk factor to one another in a thorough and
comprehensive manner [11]. Toward the end of last century, the emergence of a new health
discourse based of the social determinants of health brought to light certain unrevealed
underlying factors that determine populations’ health [12]. There is now evidence that the social
determinants of health - that is, the conditions in which people are born, live, work and age -
shape their health status. In other words, political, social, and economic forces drive and
determine people’s health [13]. Few studies have scrutinized this relationship between social

determinants and HIV/AIDS. Based on the dimensions of governance as defined by the World



Bank, Menon-Johnsson has shown an association between good governance and HIV/AIDS [14].
Another project of the World Health Organization [15] has highlighted to some extent the
relationship between Governance and HIV/AIDS. These studies have laid the groundwork for
better understanding the impact of governance on HIV in Africa, but remain insufficient to fully
explicate the phenomenon, particularly with respect to all dimensions of governance.
1.2 Purpose of the study

The purpose of this study is to investigate how the social determinants of health or
societal structures affect the spread of HIV/AIDS. Specially, this study aims to build on the
evidence and data provided by the Index of African Governance to better understand and
evaluate the association between governance and the prevalence of HIV/AIDS in 53 African
countries. The impact of governance on HIV prevalence will be assessed globally and
individually through each of its dimensions: safety and security, rule of law, transparence, and
corruption, participation and human rights, sustainable economic opportunity and human
development
1.3 Research questions

This study is built upon the following questions:
1-Using the Index of African Governance, is there an association between governance and the
prevalence of HIV/AIDS in African countries?
2- Which dimension of governance is more predictive of prevalence of HIV/AIDS?

3-Are religion, regional location, and colonial heritage associated with HIV prevalence?



CHAPTER 11

LITERATURE REVIEW

2.1Governance

There are various definitions of governance that differ according to context and field of
interest [16]. The United Nations Development Programme (UNDP) has defined governance as
““the exercise of political, economic and, administrative authority in the management of a
country’s affairs at all levels. It comprises complex mechanisms, processes and institutions,
through which citizens and groups articulate their interests, exercise their legal rights, meet their
obligations and mediate their differences’’[17].The Canadian International Development Agency
(CIDA), conceptualized governance as'* the manner in which power is exercised by
governments in the management of a country’s social and economic resources’’[ 9,18].0n the
other hand, the World Bank defines governance as™* the manner in which public officials and
institutions acquire and exercise the authority to shape public policy and provide public goods
and services’’ [19].

Despite the different definitions, all seem to agree on the outcomes of governance
as a political or public good [9].This conception is also shared by the Kennedy School of
Government at Harvard University[20].Governance can include various
dimensions[17].The World Bank has divided governance in six major dimensions, Voice
and Accountability, Political Stability and Absence of Violence, Government
Effectiveness, Regulatory Quality, Rule of Law and the Control of Corruption[17].In
designing the Index of African Governance, the Kennedy School of Government and the

World Peace Foundation have divided governance into five main dimensions: Safety and



Security, Rule of Law, Transparency, and Corruption, Participation and Human Rights,
Sustainable Economic Opportunity and Human Development[20].

Delimited as such, governance affects social structures under the realm of public
authority. There is evidence that governance is closely related to the quality of health. A
extensive literature has pointed to social structures as root causes of diseases [21].The
World Health Organization report on Social Determinants of Health has demonstrated the
relationship between health inequities and bad governance [13].Navarro showed that
populations’ health around the world is affected by the exploitation of the poor by their
governing bodies and dominant economic classes [22]. Rasanathan and Hambanou
argued that the correlation between staggering economy and poor population health
outcomes is a result of ineffective governance and mismanagement of political authority
[15]. Menon-Johansson has pinpointed the relationship between governance and the
prevalence of HIV/AIDS. Using data from various sources including the World Bank, he
demonstrated that poorly governed countries are more affected by HIV/AIDS than well-
governed countries [14]. In this study, he also showed that there is a correlation between
each governance dimension and HIV prevalence. However, it is noteworthy to highlight
some limitations of this study.1) Data on governance did not come from a unique source
and the same year, 2) Eleven African countries were excluded from the study, 3)
Different of types of countries (developed and non- developed) were compared, 4) the
study did not control for several extraneous variables. The present study seeks to address
the aforementioned limitations and propose a better model explaining the implications of

governance in Africa.



Figure 2.1: Relationship between Governance and HIV/AIDS, from Hambanou

and Kumanan Social Determinants of Health and HIV/AIDS,WHO, 2009[15].
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2.2 Safety and security

National security is regarded as the ‘protection of state’s territory, population, and
interests against external threats’’ [23].In this study aspects of HIV/AIDS will be reviewed as
they affect states and impede the military, political and economic stability to respond to basic
sustainable functions of a nation.

Indeed, there are diverse opinions in literature as to how Safety and Security influence or
contribute to the spread of HIV/AIDS [24].Waal suggested that conventional indicators to
measure the relationship between HIV/AIDS and conflict fail to capture this association [24].0n
the other hand, the literature reflects a belief that high HIV rates among soldiers are often been

overstated [24]. Still, many studies have managed to highlight the relationship between security



and HIV/AIDS [5], including a report published by the U.S. National Intelligence Council (NIC)
in January 2000 [24].

Two executive directors of large HIV/AIDS international programs, Richard Feachem of
Global Funds to Fight AIDS, Tuberculosis and Malaria and Peter Piot of the Joint United
Nations Programme on HIV/AIDS(UNAIDS), also considered the HIV/AIDS pandemic to be an
‘extraordinary national security threat’[ 25]. Feldbaum et al. have conceptualized the global
pathway for HIV/AIDS impact on national security as shown in Figure 1.2 [25].

Figure 2. 2: Pathway through which HIV/AIDS has an impact on national security [25].
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They developed three arguments: 1) key individuals such as soldiers and peace keepers
responsible for maintaining national and international security are more vulnerable; 2) the impact
of HIV/AIDS on sub-Saharan African would jeopardize their security and lead to failure; 3) In
three main countries of strategic importance, China, India and Russia, the HIV pandemic has
potentially damaging effects on security [25]. As far as Africa is concerned, there is growing
evidence that HIV/AIDS is having a serious impact on armed forces, police, and peacekeepers

from many countries around the world, and this threatens political and social stability [24, 26 ].



Rates of HIV/AIDS and other infectious diseases are estimated to be two to five times higher
among armed and police forces than in civilian populations [24,25]. According to Felbaum et
al., HIV/AIDS is the primary cause of death in military and police forces [25].Many studies have
documented the vulnerability of soldiers as key vectors of HIV because of their mobility and
deployment in various conflict areas for peacekeeping duties or missions [25]. The rate of
HIV/AIDS among military is a function of time spent on deployment in conflict regions and may
be 50 times higher than in peacetime [27].

Table 2. 1: Estimated HIV/AIDS infection by country. Prevalence within national armed forces,

and percentage gross domestic product (GDP) for Southern Africa [27].

Size of HIV/AIDS | Size of HIV
Country| population (%) forces ;;revalence e}rm_ed forces Defe‘?ce budget

2001 1999 2001 (%) for year indicated as (%) of GDP
|Angola [ 10860000 2.78| 113000 50 (1999) | 16.5
[Botswana [ 1450000 ]| 358 7800 33 (1999) | 5.2
[DRC [ 50340000 6.43[ 31100 50 (1999) | 7.8
[Lesotho [ 20 090 000 2357 2050] 40 (1999) | 4.2
[Malawi [ 9840000] 15.96| 10800 50 (1999) | 1.8
[Mozambique [ 16 700 000 | 13.22[ 6100 Not available | 4.1
[Namibia [ 1880000| 19.54[ 8100 16 (1996) | 4.4
[South Africa [ 42 830 000 | 19.94[ 90500 15-20 (2000) | 13
[Swaziland | 970 000 | 25.25[ 3000 | 48 (1997) | 2.5
[Zambia [ 10240000 19.95| 21500]| 60 (1998) | 2.5
IZimbabwe [ 12290 000 | 25.06| 36000 | 55 (1999) | 6.1
Sources: UNAIDS and WHO, 1999, Du Plessis, 2001,32 South African Defence Intelligence
Assessment.

In the battle fields or conflict areas, many soldiers indulge in uncontrolled sexual
activities and rapes [27]. Moreover, during wars some rebel armies and military forces use mass
rape as a weapon. Consequently, the interaction of soldiers or peacekeeping forces and the host
population is generally a major risk factor for HIV[26].During conflicts in Africa, many women
use sex as a survival strategy, trading sexual intercourses for cash.[26, 28].A study by Smallman-
Raynor and Cliff documented the correlation between army location and the spread of
HIV/AIDS among neighboring populations [29].Soldiers coming from war zones or conflicts

often have high rates of HIV prevalence [29].Numerous study have pointed out internal and
8



external population migrations due to wars, denoting lack of safety and unstable national security
as major factors for the spread of HIV virus [29,30].The collapse of education and employment
opportunities due to national unstable safety and security has been flagged as reverse
contributing factors [31].

Large rates of HIV infection and deaths attributable to AIDS among military forces ruin
the moral and psychology of their members, decreasing army efficiency[25, 29].Some studies
have argued that HIV infected soldiers are unable to perform their duties because of AIDS. As a
result, the loss of experienced, skilled, and highly trained soldiers has a negative impact on the
army and creates a shortage of healthy individuals available to serve [25]. This vulnerability
decreases nations’ potential to respond to eventual attacks.

In a speech to the United Nation Security Council, former Secretary General Kofi Annan
suggested that, given the spectrum of its impact on all societal layers in the African continent,
HIV/AIDS is a major threat to political stability [32]. Because of this, HIV/AIDS is considered
to be a major challenge in the implementation of peacekeeping operations in south Saharan
Africa [32].However, the recent study by Waal [24] herewith mentioned concludes that there is
no association between AIDS, security and conflict. The context and variables used to come to
this conclusion remain questionable.

2.3 Rule of law, transparency and corruption.
2.3.1 Rule of law

The Harvard Kennedy School defines “rule of law” as ‘“‘any codified, transparent
method of adjudicating personal disputes, formal and informal contractual obligations, and
disputes between citizens and the nation-state, without resort to violence”[ 20].The rule of law

as defined plays an important part in strengthening governance [33].The issue of rule of law



has caught the attention of many international development institutions in recent years [ 34].The
World Bank’s Comprehensive Development Framework (CDF) highlights the rule of law as a
critical social, structural, and human dimension for development and poverty reduction[ 34]. A
great number of authors have shown that absence and lack of respect for the rule of law leads to
degradation of political institutions and their outcomes [35].Sachiko et al. have argued that
without compliance, Rule of law has no efficiency. In this regards, they consider Rule of law as
the corner stone in its relationship with good governance and sustainable development [34].
Consequently, Rule of law is the foundation of social justice and sustainable development
[34, 36].Levine on the other hand has argued that legal and regulatory environment determines
financial intermediary development. He has shown that systems of law inherited through
occupation and colonization vary by origin: English, French, German, or Scandinavian
[35].There is a recognition that a lack of respect for Rule of law led to institutional and
developmental failure in many countries of the world, especially in Sub-Saharan African
countries [33, 34].
2.3.2 Corruption

Corruption is a universal and well known phenomenon .It exists both in centralized planned
and democratic governments. In rich as in poor countries as well [36]. “Corruption is defined as
the misused of public power for private benefit” [37].Acts of corruption have been categorized
by Tanzi in different components as follows[36];

e bureaucratic or political

e costreducing or benefit enhancing

e Dbribery initiated or bribe initiated

e coercive or collusive

10



e centralized or decentralized
e predictable or arbitrary, and
e involving cash or not.

In developing countries, the monopoly power linked to regulations and authorizations
such as licenses gives government officials opportunities to extract bribes from regular users
[36].Tax and customs administrations have been reported to be more likely to suffer from
corruption [36]. Also, corruption affects public expenditure through investment projects,
procurement spending, and extra budgetary accounts [36] Corruption can also affect the
mechanisms through which political parties are financed[38].Many economists have argued that
the degree of corruption is a function of level of salary: the lower the level of salary, the higher
the degree of corruption[ 36 ]. Akcay suggested that corruption is a consequence of institutional
weakness resulting in inefficient economic, social, and political outcomes that hinder
government performance at all levels [37].

In African countries, particularly in Sub-Saharan Africa, corruption seems is a major
problem of governance [1]. In her study , Pisani, for instance mentioned that there were more
than 50,000 cases of fraud pending trial in South Africa, and US $ 875 million deficit for
misappropriation in Kenya [1].As corruption deeply affects human development, the relationship
between HIV/AIDS and corruption has been established and is widely recognized[37].Based on
existing literature, corruption is pervasive in all sub component fields of HIV/AIDS from global
funding mechanisms to local implementation of prevention activities[39].

Tayler Liz and Dickinson have stated that corruption ruins efforts of HIV prevention and
treatment towards HIV positive individuals around the world [40].In Nigeria, Malawi and

Kenya cases of abuse involving monetary favors in the distribution and provision of Anti Retro
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Virals initially provided for free by internal donor- funded programs to people living with
HIV/AIDS have been reported [39].In Uganda, more than $ 1.6 million from Global Fund grants
was pilfered in 2008[39]. Udoh et al., and Johnson showed that corruption in the Delda of
Niger, in Nigeria has exacerbated the prevalence of HIV, and Mozambique has become the
epicenter of AIDS epidemic due to corruption[41,42]. Transparency International classifies all
African countries under 6.00 in its 2009 corruption perception index.

2.3.3 Transparency

Lack of transparency is a serious problem in many countries around the world
[43,44].Many authors have shown how transparency affect fiscal, budget performance, and
public expenditures [ 45]. Benito and Batista have investigated the correlation between budget
transparency, fiscal achievement, and political turn out. The results of their study suggest a
positive association between political turn out and transparency [45].

Transparency can also affect mid size and small businesses. According to the Center for
Political Accountability, opacity, lack of transparency, and accountability can negatively distorts
shareholder value [44].Millar et al. argued that transparency determines the success of corporate
governance in the economy of markets and may differ from one country to another according to
the financial markets. In developing markets, institutional transparency relies solely on
governments’ will [43].

Overall, Stasavage concludes that monetary transparency positively contributes to more
economic desirable outcomes [46].Consequently, market transparency is thought to be critical to
reducing information asymmetry between the market participants. Transparency is the best
indicated tool for public investor to monitor enterprises and back the capital market

development [ 44].
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As for public health, Sridhar and Batniji have noted opacity in the way health resources
flows are distributed among donors and recipients. They argued that lack of transparent
information leads to inaccurate evaluation of activities. Examining many sources of funding,
they noted an absence of credible data reflecting commitment to transparency and accountability
[47].Chadlen has pointed out the lack of transparency in the market of ARV drugs involving
intellectual property, political interest and pharmaceutical companies[48,49]. Poku on the other
hand pin pointed pharmaceutical companies’ malpractice evidenced by the differential in pricing
of the same Highly Active Anti Retroviral Therapy (HAART) product in various countries
attributed to the lack of transparency [10] .

2.4 Participation , and Human Rights.

Participation as defined by the Kennedy School of Government at Harvard University
and the World Peace Foundation, refers to “’participation in free and fair election’” with basic
standards of respect for basic human rights and commitment to all social stakeholders [20].
Indeed, Participation and Human rights intertwine and involve a great spectrum of social
dimensions. It is noteworthy that participation in election is per se a human right [46].Therefore,
Human Rights have been be grouped in two categories, civil and political rights, and economic
and social rights[50]They are essential for real democracy. De Mequista et al. argued that
political participation is the most important dimension of democracy in preserving human rights
integrity [ 51]. However, there has been controversy between proponents of Liberal democracy
and Socialists and Marxists about the priority over the individual rights and the economic
equality and emancipation of the working classes [52].Wagle maintains that electoral
participation is guaranteed by civic engagement [53] while, Niemeyer has postulated that in

weak civil society, human rights are subject to violations. He further suggested that political
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agreement and ratification of international human rights treaties do not necessarily guarantee the
protection of individual rights. [54]. Policies based on promoting human rights prevent abuses
from a various array of socio economic and political layers including the right to freedom of
expression, assembly and association, the right to information, and political and economic rights
[51].Still, some researchers have argued that the western perspective of Human Rights should
not be applied to African realities.

Addressing this issue, Mojekwu , cited by Hollenbach maintained that Communalism and
Communal rights are more important to understanding African realities; they frame African
culture, politics and society [52]. Likewise, Howard and Donnelly contend that the notion of
Human Rights varies across societies, and is more linked to liberalism as a political regime. They
maintained that human rights are incompatible to communitarian regimes whose conception is
centered on human dignity [55].However, Franco et al. have shown a relationship between
respect of human rights and health. They suggested that people living in less oppressed countries
have better health outcomes [56].A great number of studies have highlighted a relationship
between human rights, and HIV/AIDS[57].Discrimination for instance affects and worsens the
plight of people living with HIV[58].Yet, there is evidence that a number of non democratized
countries where human rights are abused have low prevalence of HIV/AIDS[20].This evidence
sparks the need to look for other underlying factors to explain that reality.

2.5 Sustainable Economic Opportunity.

Sustainable Economic Opportunity is a set of mechanisms and regulatory frameworks
that can ease economic and entrepreneurial activities that help encourage the individual and
national wealth [20].Many economists have theorized on economic development, and this

question has been addressed differently. It has long been shown that countries with sound
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economic freedom, infrastructures, and regulations have stronger economic growth [59].
Schulbeck has noted that justice is the pillar of economic freedom that binds stakeholder in a
society [61].Therefore, countries turned to implementing reforms in the form of market justice
are likely to benefit from economic prosperity. Vega Gordillo et al. supported that freedom is the
main trigger of economic opportunity [62]. Prokovichevic has maintained that creating a
business environment with liberal markets results in economic opportunities compared to other
alternatives [63]. Depken has identified an asymmetric benefit in economic opportunities at
international level, suggesting that developed countries yield more profit than developing
counties [64].Using the meta analysis approach, Weichselmaumer and Winter-Ebmer showed
that competition and equal opportunity guaranteed by laws reduce the wage gender gap [64]
Economic opportunities have also been recognized to boost governmental credentials, bringing
civil society and the private sector together [65]. A number of studies, however, have also
stressed the importance of economic opportunities as they relate to health outcomes. In many
African countries, the lack of economic opportunity has resulted in “brain drain” [66] and has
been associated with low educational outcomes [67].
2.6 Human Development

Human development is a concept developed by the United Nations Development
Programme (UNDP). It aims to measure the basic assets of human life. The typical Human
Development Index comprises three main components; Life Expectancy at Birth, Education, and
the Standard of Living [68].There is a considerable body of literature on Human Development
with a multitude of implications. Various studies have used the Human Development Index to
compare different countries and explain variations in health outcomes and other issues related to

sustainable development. Borrel et al. have shown the association between the level of education,
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income and self- perceived health [69].There is also growing evidence that income, level of
education, standard of living, and health are a function of a social gradient in various countries of
the world [13].Studies analyzing each dimension of Human development separately have
reported positive associations with social outcomes. Memoona suggested that uneducated
women are ignorant of their basic civil, legal , and sexual rights, which exacerbates their
vulnerability and makes them economically dependant on men, who, in turn abuse them [70].
Though the relationship of human development to health has been established, there is
yet a reverse effect of health on Human development. Boutayeb has addressed that relationship
with regard to HIV/AIDS in African countries [71]. Poku stressed the importance of addressing
societal structures responsible for HIV/AIDS through the enhancement of human development
assets [10]. Another study conducted in South Africa has shown that gender inequality relating to
education to the detriment of women results in higher differential prevalence of HIV/AIDS as

shown in Table 2.2 [72].

Table 2. 2: Difference of HIV prevalence among men and women [72]

HIV/AIDS Prevalence in percentage (%)

Age Men Women Difference (%)
15 0.2 8.00 7.98
20 11 47 36
25 39 58 19

Whiteside argued that the standard of living greatly influences the individual behaviors

from macro factors to an individual’s immune system [15,73].Limited financial resources
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prevent sick individuals from having access to health care [74].There is also evidence that health
is per se an economic input [75], implying a reverse effect between HIV/AIDS and human
development[24,69 ].

2.7 Religion

Many studies have explored the relationship between religion and HIV/ AIDS. Gray has
shown that Islamic tenets and percentage of Muslims within Sub-Saharan African Countries
negatively predict HIV prevalence compared to non Muslim countries [76]. Hlongwana and
Mkhize have argued that Christianity, for instance, plays an important role in the construction of
peoples’ identity, which in, turn impacts their sexual attitudes [77]. In a study conducted in
Tanzania, Zou et al. noted that attitudes like stigma were strongly associated with religious
beliefs in Christian churches [78].

Some other studies have shown that Islamic values, and relative public policies play a
protective role against HIV/AIDS in North Africa [79].Another study conducted in South Africa
among students has revealed a relative variance in attitudes according to religious affiliation
[80]. Thege suggested that religion is an important factor in women’s cultural and sexual
subordination [80]. A study conducted in Uganda among women infected with HIV/AIDS
showed that religious beliefs, mainly spirituality, was an important strategy for coping with HIV
positive status [81,82].

Some studies also underlined the protective factor of religion [83]. Benton for instance,
argued that religion can play a transformational role in preventing HIV and bringing support to
people living with HIV/AIDS[84] .This finding has been confirmed by Koffi and Kawahara in a
study conducted in Cote d’Ivoire. Comparing sexual abstinence behavior among never- married

youths, they found that animist males who had no religion or with religion other than Christianity
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or Islam were significantly more inclined to not practice abstinence [85].Macintosh and Thomas
have suggested that conservative religions such as Islam and Christian orthodox reduce the
spread of HIV/AIDS through their social control [86].
2.8 Region or Regional location

Globally, there is evidence that HIV/AIDS is geographically and unequally distributed.
[87].According to UNAIDS, HIV/AIDS rates vary across continents, regions , and
countries.[2].Yet, various studies have shown variability in HIV prevalence in cities and areas
within countries [88].Borrel et al. attribute these variations to socioeconomic realities[69]. In
Africa, geographical entities interact with various socioeconomic and political realities. These
factors play an important role in the dissemination of the HIV virus [79].

Differences in strategies, approaches, policies, and funds allocated to implementation of
HIV programs account for differences in prevalence within countries and regions [89]. A large
body of literature unveiled the relationship between geographic regions and male circumcisions
[88].The World Health Organization reported that Sub-Saharan African regions where males
commonly practice circumcision have relatively low prevalence of HIV/AIDS as compared to
regions where males are uncircumcised [90].

Koftfi and Kawahara came to similar conclusions in their study ,showing that young
females living in rural areas in Cote d’Ivoire, were significantly 0.42 times more likely to
practice sexual abstinence as compared to those living in urban areas [ 85].

2.9 Colonial Heritage

Few studies have theorized on the importance of colonial heritage in explaining the

patterns of diseases in Africa. However, it is critical to review some existing literature for

evidence and more understanding of the underlying factors that govern the epidemic of
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HIV/AIDS in Africa. There is a theory that holds colonialism responsible for triggering the HIV
virus from Central Africa at the end of 19" century [91].The hypothesis relative to this theory
accounts that the arrival of Belgian colonialists in the Congo ,now known as the Democratic
Republic of Congo(ex Zaire), caused a major transformation of socioeconomic ,political,
cultural, and traditional patterns.

The mingling of different populations and cultures because of urbanization and the dire
conditions in which indigenous labor forces were forced to work in camps, resulted in
indiscriminate new sexual behaviors and practices that help the virus to spread through out the
region [91].Velayati et al. suggested that the colonial heritage heavily impacted the African
continent through the development paradigm imposed by colonial powers at the expense of
multiple indigenous populations [79, 92]. Policies implemented by metropolitan rulers, the
French, the British, the Dutch, the Belgians, and the Portuguese varied in magnitude [92].
Obviously, there are similarities of cultural traits, and administrative practices inherited from the
former colonial powers in African countries.

Language and administrative patterns contribute to the colonial heritage that impacts
African cultures, norms and values [92]. Assessing the impact of the colonial cultural heritage on
HIV/AIDS could yield more insight in explaining fundamental causes of HIV epidemiological
trend in Africa.

2.10 HIV / AIDS Prevalence in Africa.

Africa is the second largest continent [93]. Its population is estimated at 885 million [94]

and projected to reach one billion by 2050. It comprises 53 countries, including Madagascar,

Comoros, and other islands as members of the United Nations [95] . This study covers 53
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countries as a population of interest. Western Sahara, the 54 country of the continent, was
excluded because of a lack of available data.

Being one of the developing regions of the world, Africa is the hardest hit continent by
HIV/AIDS. According to UNAIDS, 67 % of people were living with HIV/AIDS in Africa in
2008, with 68 % of new infections occurring among adults, and 91% among children. Moreover,
72% of the world’s deaths attributable to HIV/AIDS occurred in Africa [96]. Yet, Africa is a
huge continent with diverse populations, cultural diversity, and multifaceted socioeconomic and
political realities. There is evidence that HIV/AIDS across the continent is not equally distributed
with respect to countries and regions [88].

To better assess the dynamics that drive the HIV /AIDS epidemic in Africa, it is critical
to scrutinize this vast continent by regional clusters that best represent some commonalities.
Country members of these regional clusters share historical, ethnic, religious, and socio
economic and political backgrounds that shaped their identities that can bring up evidence on
HIV prevalence throughout the Africa continent.

Five regional clusters have been identified with respect to their geographical location;
these regional clusters are: North Africa, West Africa, Central Africa, Southern Africa, and
Eastern Africa. It is noteworthy that regional clusters in Africa overlap as far as socio economic
and political integration communities are concerned [97]. Though geographical distribution of
regions has been given importance in splitting these clusters, socioeconomic and political
integration communities were also considered for more objectivity and balance in the analysis of
data.

2.10.1 North Africa
North Africa consists of five countries: Algeria, Egypt, Libya, Morocco (including

Western Sahara), and Tunisia. Yet, in this study, Sudan has been included in the Northern cluster
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as a substitute for Western Sahara for statistical analysis purposes. Socioeconomically and
politically, Sudan shares some commonalities with Egypt, and Libya such as religion, and the
membership in the Common Market for Eastern and Southern Africa (COMESA) [98].

Indeed, North Africa is a homogenous region both by its ethnic group, Arab, and
religious belief, Islam. Though there are some Christian entities throughout its country members,
Islam remains the predominant religion by more than 89% [99].Except for Sudan, all countries
in North Africa adopted Islam as the State religion, endorsed by their governments [99].In many
of these countries, “Sharia,” the “Islamic way,” has a major influence on socioeconomic, and
political matters, as well as sexuality [100,101].Most of these countries were Latin colonies ;
Algeria, Morocco, Tunisia were colonized by France and Libya by Italy. The region has the
lowest HIV rates in Africa, [99] with prevalence rates less than 1%, as shown in Table 2.3.
Though HIV prevalence may be underscored, studies and behavioral surveys on HIV are subject
to serious challenges due to cultural values [96].

Table 2. 3: North Africa region by socioeconomic characteristics and HIV prevalence.

Country | Population Religion Colony Governance Index | HIV prevalence %

Algeria 34,895,000 Muslim Latin 70.2 0.1
Egypt 78,039,000 Muslim Anglo Saxon 61.9 0.1
Libya 6,420,000 Muslim Latin 61.2 0.3
Morocco 31,761,000 Muslim Latin 65.9 0.1
Sudan 39,154,490 Muslim Anglo Saxon 34.8 1.4
Tunisia 10,432,500 Muslim Latin 71.5 0.1
N=6
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2.10.2 West Africa

West Africa consists of 17 countries and includes Cape Verde, and Sao Tome, which are
both islands located on the west coast of the continent. In these islands, populations are more
modest than in mainland countries, which number in the millions. All these countries, with the
exception of Sao Tome and Principe, and Mauritania, are grouped around the Economic
Community of West African States (ECOWAS) [98].

Except for Ghana, Liberia, Sao Tome and Principe and Togo which are Christian
majority countries, other countries in the West Africa region are Muslim. Eleven countries out of
17 were Latin colonies whose principal colonizer was France. Cape Verde, Sao Tome and
Principe, and Guinea Bissau, were colonized by Portugal [99]. All other countries were British
colonies. Various studies have documented a predominant presence of HIV-2 in West Africa
[92]. This type of virus is less easily transmitted and has a longer incubation period compared to
HIV-1.Consequently, in this region HIV/AIDS rates over around 0.8- 3.9 %.

Table 2.4: West Africa region by socioeconomic characteristics, and HIV/AIDS prevalence.

Country Population Religion Colony Governance HIV
Index prevalence
%
Benin 8,935,000 Muslim Latin 64.0 1.2
Burkina Faso 15,757,000 Muslim Latin 61.6 1.6
Cape Verde 506,000 Muslim Latin 77.4 1.0
Cote d’Ivoire 21,075,000 Muslim Latin 42.7 39
Gambia 1,705,000 Muslim Anglo Saxon 62.8 0.9
Ghana 23,837,000 Christian Anglo Saxon 70.6 1.9
Guinea 10,069,000 Muslim Latin 47.4 1.6
Guinea Bissau 1,611,000 Muslim Anglo Saxon 51.5 1.8
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Liberia 3,476,608 Christian Anglo Saxon 50.0 1.7
Mali 14,517,176 Muslim Latin 57.2 1.5
Mauritania 3,291,000 Muslim Latin 61.0 0.8
Niger 15,290,000 Muslim Latin 57.8 0.8
Nigeria 154,729,000 Muslim Anglo Saxon 50.3 3.1
Sao tome Principe 163,000 Christian Latin 68.2 1.5
Senegal 12,534,000 Muslim Latin 62.7 1.00
Sierra Leone 5,696,000 Muslim Anglo Saxon 51.6 1.7
Togo 6,619,000 Christian Latin 52.7 33
N=17

2.10.3 Central Africa

Central Africa comprises eight countries .The main regional socioeconomic and political
integration community in Central Africa is the Economic and Monitory Community of Central
Africa (CEMAC) [98].Yet, DRC and Angola are members of Southern Africa Development
Community (SADC).Central Africa has long been under the influence of France since the
colonial period. Still, Angola, the Democratic Republic of Congo (DRC), and Equatorial Guinea
were colonized by Portugal, Belgium and Spain respectively. The dominant main religion
throughout Central Africa is Christian though there are some local independent religious beliefs.
Various studies have documented the central African origin of HIV virus. According to various
sources, HIV virus crossed over from chimpanzee to human being in the French Equatorial
Africa, and the Belgium Congo [91]. In this region, cases of HIV infections were discovered in

the early 80’s [102]. Local customs and beliefs and ethnic mix have been reported as factors of
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HIV/AIDS [102]. Central Africa is the region with the highest prevalence of HIV after Southern

Africa [96]. The highest prevalence in the region average 6% as shown in Table 2.5.

Table 2.5: Central Africa region by socioeconomic characteristics, and HIV prevalence.

Country Population | Religion | Colony | Governance HIV

Index prevalence%
Angola 18,498,000 | Christian | Latin 45.9 2.1
Cameroon 19,522,000 | Christian Latin 54.4 5.1
Central African Republic 4,422,000 | Christian Latin 43.0 6.3
Chad 11,274,106 | Muslim Latin 36.7 4.8
Congo 3,683,000 | Christian Latin 48.7 35
Congo, Democratic Republic | 66,020,000 | Christian Latin 37.3 4.2
Equatorial Guinea 676,000 | Christian | Latin 49.5 34
Gabon 1,475,000 | Christian Latin 66.5 5.9
N=8

2.10.4 Southern Africa

Southern Africa is the most severely hit region of Africa by HIV/AIDS [1, 96].This

region consist of 10 countries. All of these countries were colonized by Britain and are all

Christian except for Tanzania. Most countries of the Southern Africa region are members of

Southern African Development Community (SADC).Yet, some country members from other

regions such as DRC, Angola, and Madagascar are also members of this Economic Community

[97]. The highest prevalence in the region is that of Swaziland, 26.1 %, while the lowest is that

of Tanzania; 6.2% as shown in the table below [96]. Various HIV risk factors have been

identified in the existing literature.
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In South Africa for instance, population density has been associated with high HIV/AIDS

prevalence [1].Population mobility due to migration from countries such Malawi, Zimbabwe are

also termed as major social determinants for HIV prevalence in the region [97]. It is noteworthy

that some of these countries namely Zimbabwe, Namibia and South Africa only acceded to

independence in the last decades. The changes brought about by democratization and new

lifestyle patterns have inevitably occasioned a growing number of risk factors that resulted in

highly increase of HIV/AIDS rates in the region[1,97].

Table 2.6: Southern Africa region by socioeconomic characteristics and HIV prevalence

Country Population Religion Colony Governance Index | HIV prevalence %
Botswana 1,950,000 | Christian Anglo Saxon 72.7 239
Lesotho 2,067,000 | Christian Anglo Saxon 60.0 23.2
Malawi 15,263,000 | Christian | Anglo Saxon 63.3 11.9
Mozambique 20,226,296 | Christian | Anglo Saxon 56.8 12.5
Namibia 2,171,000 | Christian Anglo Saxon 69.2 15.3
South Africa 49,320,500 | Christian Anglo Saxon 68.4 18.1
Swaziland 1,185,000 | Christian Anglo Saxon 494 26.1
Tanzania 43,739,000 Muslim Anglo Saxon 61.5 6.2
Zambia 12,935,000 | Christian Anglo Saxon 59.6 15.2
Zimbabwe 12,523,000 | Christian Anglo Saxon 473 15.3
N=10

2.10.5 Eastern Africa

East Africa is the second largest region of Africa after West Africa. 12 countries make

this region. There are 7 Christian and 5 Muslim countries which have mostly been colonized by

Latin metropolises, especially, France, with the exception of Rwanda and Burundi. Somalia,
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Uganda, and Kenya were British colonies while Eritrea has been under Anglo Saxon influence of
Britain [99].Ethiopia has never been a colony. The prevalence of HIV/AIDS is relatively low
compared to Central and Southern Africa. Yet, HIV/AIDS and Tuberculosis are major causes of
deaths. Main interstate corridors of transportation are major risk factor venues through with HIV
virus spread throughout the region [103].

Moreover, a lack of decent health care system along with gender inequality are also
contributing factors for the prevalence of HIV/AIDS in the region [104].The instability caused
by major ethnic group conflicts during the past decades in some countries such as Rwanda,
Somalia, and Eritrea, have engendered internally displaced populations that seem to drive the
epidemic of AIDS in the region.

Table 2.7: Eastern Africa region by socioeconomic characteristics and HIV prevalence

Country Population Religion Colony Governance | HIV prevalence %
Index
Burundi 8,303,000 | Christian Latin 50.0 2.0
Comoros 676,000 Muslim Latin 58.7 0.1
Djibouti 864,000 Muslim Latin 56.7 3.1
Eritrea 5,073,000 Muslim Latin/Anglo-Saxon 44 4 1.3
Ethiopia 79,221,000 | Christian N/A 51.1 2.0
Kenya 39,802,000 Muslim Anglo Saxon 58.2 6.7
Madagascar 19,625,000 | Christian Latin 62.4 0.1
Mauritius 1,288,000 | Christian Latin 85.7 1.7
Rwanda 9,998,000 | Christian Latin 58.6 2.8
Seychelles 84,000 | Christian Latin 79.8 0.2

26




Somalia 9,133,000 Muslim Anglo Saxon 16.3 0.5

Uganda 32,710,000 | Christian Anglo Saxon 57.8 54

N=12

2.11 Theoretical Framework: the Social Determinants of Health Approach.

This study lies in the logical model developed by the World Health Organization (WHO)
called the SDH (Social Determents of Health) Pathway Model as illustrated in Figure 3.This
model posits that health is determined by the structural determinants which are the
socioeconomic and political context driven by governance [11, 13].

Social position or social stratification or inequity is generated by socioeconomic and
governmental policies in place in different countries in the world. Social position in turn
determines access to material resources which results in differential health outcomes.

This model explains why a child born in Japan and Sweden can expect to live more than
80 years, and 72 and 63 years in Brazil and India respectively, and in many African countries,
less than 50 years [13].1t is obvious that since all African countries do not have the same level of
governance, this results in differential life expectancies and other health outcomes across the
continent. This framework drives the logic of the present study and helps interpret the results and
findings. HIV/AIDS prevalence or the dependant variable, is the unit of differential outcome and

“country’’ is conceptualized as a unit of observation.

27




Figure 2. 3: Framework of Social Determinants of health [13].

The CSDH Pathway Model

DHSTRIBUTION
OF HEALTH

SOCIAL DETERMINANTS OF HEALTH AND HEALTH INEQUITIES

Amended from Solar & Irwin, 20077 , in CSDH (2008 in press). Closing the gap In a generation: health

equity through action on the social determinants of health. Final Report of the Commission on Social
Dreterminants of Health. Geneva,VWorid Health Organization.
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CHAPTER III

METHODS AND PROCEDURES

This chapter tells about the dependant and independent variables, the sources of data and
the types of statistical analyses used to compute the data and interpret the results.
3.1 Data Source

The data used in this study came from the Kennedy School of Government at Harvard
University and the World Peace Foundation, including the report entitled, Strengthening African
Governance, Index of African Governance, Results and Rankings 2009[20].The report lists the
index of governance of 53 African countries along with all their rankings and the 5 component
variables used to measure the index as a composite metric.

Data on the prevalence of HIV/AIDS were obtained from the Joint United Nations
Programme on AIDS’ (UNAIDS) country reports, Epidemiological Fact Sheet on HIV and AIDS
2008[2].Data on religion came from the CIA World Factbook [99] while information on regional
country membership were obtained from Economic Commission for Africa[105]

3.2 Missing Data

UNAIDS reports relating to a certain number of countries, Comoros, Mauritius,
Seychelles, Morocco had missing information of interest for our study. To remediate this
situation, we resorted to other sources such as, United Nations International Children’s
Emergency Funds (UNICEF), and CIA, the World FACTBOOK [99,106]. All data obtained

from these sources were from 2007, which matched with our previous data from UNAIDS.
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3.3 Dependent Variable
This study is an ecological type of study. Therefore, as mentioned previously, country is the unit
of observation but country-specific rates of HIV prevalence of individuals aged 15-49 years old
were used as the dependant variable. Though not coming from the same sources, most of the data
were of the same year; 2007.
3.4 Independent variables

This study used 9 independent variables which will be described separately for clarity
purpose. In addition to the Index of African Governance comprising five different variables, 3
other variables, religion (religious belief) and regional country membership or region and
Colonial Heritage were used as independent variables.
3.5.1 Index of African Governance

The Index of African Governance is the main independent variable. It is a composite
measure made of 5 main variables that ranks all African countries except Western Sahara, based
on their performance on governance.

The total number of countries included in the index is 53. The Index value is the average
sum of the scores of the 5 variables that comprise it [20].These 5 main variables are in turn

broken down into sub-categories as illustrated in the table below.
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Table 3.1: Basic structure of the Index of African Governance [20].

Category Sub-Category

-

. Wational Security (2/3nds of the Safety and Security Category)

L SAFETY AND SECURITY

L

. Public Safery (1/3rd of the Safety and Security Category)

—

. Ratificarion of Crirical Legal Norms
IL RULE OF LAW, TRANSPARENCY, AND CORRUFTION 2. Judicial Independence and Efficiency

3. Corruption

—

. Participation in Elections

III. PARTICIPATION AND HUMAN RIGHTS

-

2. Respect for Civil and Political Rights

. Wealth Crearion

P

IV. SUSTAINABLE ECONCMIC OPPORTUNITY 1. Macroeconomic Stabilicy and Financial Inteprity
3. The Arreries of Commerce
L. Poverty

V. HUMAN DEVELOPMENT 2. Health and Sanitation

3. Education

There are other indicators used to compute governance [19].The World Bank uses six
similar dimensions to the Index of African Governance. Yet, various reasons motivated our
choice for using the Index of African Governance.

First, this index is specific to Africa in that it takes into account many African realities
such as armed conflicts, refugees and asylum seekers, and internally-displaced people. Second,
the method used by its promoters is purely diagnostic, based on objective data and not on
surveys or experts’ perceptions nor judgment .Third, it does not measure the resources invested
by each country’s government but the results, that is the index is based on output not input[20]. It
seeks to determine how well each country has performed through government activities
throughout a year.

Finally, it is noteworthy that as governance was computed based on objective data
reflecting performance, and not on invested resources, it would be logical to assess whether there
is a correlation between governments’ achievement and the prevalence of HIV. The index of

African governance is a continuous value varying from [0-100].Each sub-category is an average
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sum of the scores of its sub-sub-categories expect for Safety and Security where the two sub-
categories, National Security and Public Safety respectively counts for two-thirds and one-third.
3.5.2 Safety and Security.

Safety and Security is a continuous variable varying from [0-100].In the index, Safety
and Security was computed as a composite measure comprising two main sub-categories as
shown in Table 1 and 7 sub-sub-categories as follows:

1. Government involvement in Armed conflict

2. Number of Battle Deaths

3. Number of Civilian Deaths Due to One-Sided Violence

4. Refugees and Asylum seekers Originating From the Country

5. Internally Displaced People

6. Ease of Access to Small Arms and Light Weapons

7. Level of Violent Crime (Homicide Rate)

This variable is comprehensive of different aspects relative to the notion of security and safety

susceptible to capture the relationship between national security and HIV/AIDS.

3.5.3 Rule of Law, Transparency and Corruption

Like Safety and Security, Rule of Law, Transparency and Corruption is also a continuous
variable varying from [0-100].it consists of three main sub-categories illustrated in Table 1.These

three categories are further broken down into 7 following sub-sub-categories;

1. Ratification of Core International Human Rights Conventions
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2. International Sanctions

3. Property Rights

4. Judicial Independence

5. Efficiency of the Courts, based on the Pre-Trial Detainees

6. Number of Days to Settle a Contract Dispute

7. Public Sector Corruption

3. 5.4 Participation and Human Rights

Participation and Human Rights consists of two sub-categories as shown in Table 1, and

they are;

1. Participation in Election

2. Respect for Civil and Political Rights

It refers to the ability for governments to organize free and fair elections with the
participation of the entire society and respect of basic human rights. This variable is a critical
proxy for governments’ outcomes.

3. 5.5 Sustainable Economic Opportunity
Broken down into three sub-categories as illustrated in Table 1, Sustainable Economic
Opportunity is comprised of 10 sub-sub-categories as follows;

1. GDP per Capita(PPP)

2. GDP per Capita Growth
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3. Inflation

4. Government Surplus/Deficits a Percentage of GDP

5. Reliability of Financial Institutions(Contact Intensive Money)

6. Business Environment (Number of Days Start a Business)

7. Density of Paved Road Network

8. Electricity Installed Capacity per Capita

9. Phone Subscriber per 100 Inhabitants

10. Internet Usage per 100 Inhabitants

Like other variables of the Index of African Governance, Sustainable Economic Opportunity is a
continuous value ranging from [0-100].
3.5.6 Human Development

Many authors recognize that the notion of Human Development is “open ended”,
susceptible to include various indicators [68].The United Nations Development Programme
considers 3 main variables, life expectancy, education and poverty to calculate the Human
Development Index [68]. However, Human Development in the Index of African Governance
consists of three sub-categories, Poverty, Health and Sanitation, and Education. These sub-
categories are further broken down into 22 sub-sub-categories as shown in Appendix 1.Human
Development like previous independent variables is a continuous value that varies from [0-100].

3.5.7 Religion or religious belief
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Religious belief refers to the predominant religion in a country based on the percentage in
a dichotomous relationship. Two main religions, Christian and Islam were considered. Christian
was coded 1 and Islam 2.All the fifty-three countries were therefore categorized in 2 groups:
Christian and Muslim countries.
3.5 8 Regional location/Region

Region was defined with regards to regional economic membership and country location
based on geographical parameters of each African Sub-region. There is evidence that all African
countries do not pursue the same strategies for development [97].Each region lends itself to
specific policies according to its regional opportunities, sub-cultures and social realities [97].

Countries have been grouped in 5 clusters or groups coded as follows, North Africa=1,
West Africa =2, Central Africa=3, Southern Africa=4, East Africa= 5
3.5 9: Colonial Heritage

Colonial heritage refers to the culture and practices of former colonial powers inherited
by African countries. In most African countries, educational systems, administrative delimitation
of territories, and major infrastructures are mostly part of colonial heritage. As these entities
defer from one former colonial power to another, two main country groups have been identified:
Latin and Anglo-Saxon. Yet these two groups have sub categories that are, French, Italian,
Portuguese, Spain for Latin group and British and American for Anglo Saxon group [107]. These
countries were coded as follows, French=1, British=2 Portuguese=3, Italian= 4 Spain= 5 and
Belgium=6, Italian = 7, American = 8

3. 5. 10 Statistical Analyses

SPSS for Windows, version 17.0 was used for data analysis. An Excel data set file of the

Index of African Governance from the National Bureau of Economic Research [108] comprising
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all the 53 countries of interest was merged with a separate file containing country- specific HIV

prevalence to form a unique SPSS file.

Country, the study population was recoded into regions and descriptive analyses of the
study population were conducted to determine countries’ counts by regions, religion, HIV
prevalence and Governance means. The results were classified into two Tables ( 4.1 and 4.2),
and one dot plot ( Figure 2.1) . A bivariate analysis of independent variables and dependent
variable was computed to identify any eventual collinearity between different variables. Thus, a
bivariate correlation analysis between the Index of Governance and HIV prevalence was

conducted in order to identify any association.

A univariate linear regression analysis was performed between each component variable
of the Index of Governance and HIV prevalence to assess any association and predict the effect
of independent variables on the dependent variable. The Pearson correlation coefficient was
selected to gauge the strength of the association. To determine the significance of each
association, the p-value was reported. For the prediction of the effect of the independent variable
on the outcome and the measurement of how well the model was fit for the analysis, Beta and R-

square were respectively used.

Multiple linear regression analysis between all components of the Index of Governance at
once and HIV prevalence was conducted to determine which Independent variable was most
predictive after controlling for other independent variables. Again, like in univariate analysis, R-
Square, Beta and p-value were the units of assessment to respectively gauge the goodness of fit
of the model, the extent of prediction and the strength of the association between the independent

and dependent variables. The relationship between the independent variables and the dependent
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variable was further scrutinized by means of partial correlation analysis in order to eliminate the

linear effect of each independent variable on other variables.

The association between the Index of Governance and HIV prevalence was further
explored by breaking down the analyses by clusters; region, colonial heritage and religion were
used. A bivariate correlation analysis was thus conducted to assess the association between the
Index of Governance and HIV prevalence by region. The Pearson correlation was used to read

the strength of the association.

In order to be able to predict the effect of each explanatory variable on the dependent
variable in each region, a univariate regression analysis between the Index of Governance and
HIV prevalence was computed and R-Square, Beta and p-value were respectively referred to for
the fitness of the model, prediction and strength of the associations. This relationship was further
examined by running a univariate regression analysis, one independent variable at a time,
between all component independent variables of the Index of Governance and HIV prevalence,
and thus a multiple regression analysis between all components of the Index of Governance and

HIV prevalence whose results were reported in a unique table for comparison purposes.

A univariate linear regression analysis of the Index of Governance and HIV prevalence
was conducted by comparing clusters by colonial heritage. Four clusters, French, Belgian, British
and Portuguese were considered .Italian and Spain were removed from the analysis because the
number of each member in these clusters was less than two. R-square, Beta and P-value were

used accordingly.

The relationship and difference between religious beliefs and HIV prevalence were

analyzed by conducting an Independent Sample T- test, supplemented by a Chi Square test for
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better evidence. An independent T-test was computed to determine whether there is a difference
in HIV prevalence within Muslim and Christian countries. Mean, standard deviation, and p-value
were reported to read the level of difference. To compute Chi square, HIV prevalence rates were
recoded into two categories; high and low. For this purpose, 0 - 2.8 % was considered low, and
2.8 - 26.1 % high. These HIV prevalence rates levels and counts for each religion were thus cross

tabulated. P-value was reported and used to determine the level of significance.

In order to examine the association between region and HIV prevalence, another Chi
Square test was performed. HIV prevalence rates levels and counts for each region were cross

tabulated and p-value was used to determine the level of significance.

The association between Colonial heritage and HIV prevalence was also assessed using
Chi square test. HIV prevalence rates levels and categories of country groups with regards to
colonial heritage, French, Belgian, British, Italian, Spain and Portuguese were cross tabulated. In
order to have an expected value not less than six in a cell, countries were grouped into two
distinctive clusters based on historical and linguistic characteristics; first between Latin and

Anglo Saxon and then between French and British.

The association between governance and HIV prevalence was further explored through
religion. Therefore, a univariate regression analysis between governance and HIV prevalence by
religion was conducted. Two main religions were considered: Christian (N=29) and Muslim (
N=24). Beta, p-value and R-square values were used to interpret the results. This analysis was
conducted regardless of regional location of countries. Furthermore, this relationship was
explored by controlling for region in a partial correlation analysis. Pearson correlation was used

to interpret the results.
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CHAPTER IV
RESULTS

This chapter provides the results of the statistical analyses. Table 4.1 illustrates the
descriptive statistics of the population of interest by sub-region, HIV range, and mean
prevalence. Data have been organized in five African sub-regions to facilitate comprehension,
comparison and interpretation. The statistics shows a population size N = 53, and indicates that
data are unequally distributed across sub-regions. North Africa has the least country members
and West Africa the most country members. It is noteworthy that prevalence ranges differ from

one region to another.

Table 4.1: descriptive statistics of study population by, sub-regions, HIV range, and mean

prevalence
Region N Prevalence range (%) Mean prevalence

Minimum Maximum (%)

North Africa 6 A 1.4 350
West Africa 17 8 3.9 1.724
Central Africa 8 2.1 6.3 4.675
Southern Africa 10 6.1 26.1 16.760
East Africa 12 A 6.7 2.158

Total 53

Table 4.2 shows the population of interest by region, Religion, HIV prevalence and mean
Governance Index. The data indicate that regions with Muslim majority countries have the least
HIV mean prevalence and the highest mean Governance Index scores. This suggests a difference

in HIV prevalence between Muslim and Christian countries.
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Table 4. 2: Study population by sub-region, religion, mean HIV prevalence and Governance

Index
Sub-region Religion N  Mean prevalence Mean Governance Index
Muslim  Christian (%)

North Africa 6 0 6 350 60.915

West Africa 12 5 17 1.724 58.206

Central Africa 1 7 8 4.675 47.765

Southern Africa 1 9 10 16.760 60.825

East Africa 4 8 12 2.158 56.651

Total 24 29 53

Figure 4.3 shows the distribution of HIV prevalence across sub-regions. The dot plot was
used because it is best fit to illustrate visual differences between variables across the population
of interest. The dot plot suggests that the distribution of HIV prevalence varies across sub-
regions. North Africa has the lowest maximum HIV/AIDS prevalence (1.4%), while Southern
Africa has the highest minimum prevalence (6.1%) and the highest maximum prevalence

(26.1%).
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Figure 4. 1 Dot Plot of HIV prevalence by sub-region
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Prior to performing statistical analysis, a correlation analysis of selected variables was
conducted to determine the strength of correlation between selected variables. Table 4.3 shows
that correlation between variables varies from .068 to .756, all populations of interest included
(N=53). Human Development (HD) and Socio Economic Opportunity (SEO) were highly
correlated (-756). Yet, Rule of Law, Transparency, and Corruption (RoLTaC) was more highly
correlated with Socio Economic Opportunity (.598), compared to Human Development
(.586).Safety and Security (SaS), and Participation and Human Rights (PaHuR) were moderately

correlated with other variables.
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Table 4. 3: Correlations between selected variables

Variables SaS RoLTaC PaHuR SEO HD HIV
prevalence
SaS 1 S527** .292% A448** A51** =207
RoLTaC 1 S537** .598** .586** 291*
PaHuR 1 177 .097 .107
SEO 1 756** .068
HD 1 -.084
HIV Prevalence 1

**Correlation is significant at the 0.01 level (2-tailed)
*Correlation is significant at the 0.05(2-tailed)
4.1-Overall analysis of selected variables

A bivariate correlation analysis was conducted between the Index of Governance and
HIV prevalence to determine whether there is an association between the two variables across all
African countries. No statistically significant association was found (p >.05).

In order to determine whether there is any association between each selected independent
variable making the Index of Governance or dimension of governance and HIV prevalence, a
unvivariate regression analysis was conducted. Each independent variable was tested separately.
Except for Rule of Law, Transparency and Corruption, other independent variables did not show

a statistically significant association as shown in Table 4.4.The results indicate that as Rule of
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Law, Transparency and Corruption increases by 1 unit, HIV prevalence also increases by
.291units.
However, the results indicate that only 8.5% of the variance of HIV prevalence can be

explained by Rule of Law, Transparency and Corruption in the model.

Table 4.4: Univariate regression analysis of the association of independent variables and HIV

prevalence
Variables R-square Beta P-value
Safety and security .043 -.207 136
Rule of Law, TaC .085 291 .034
Participation and Human Rights 011 107 446
Socio economic opportunity .005 .068 .629
Human development .007 -.084 552

To determine which independent variable is more predictive of HIV prevalence after
controlling for other independent variables, a multiple regression analysis was conducted. Socio
Economic Opportunity was removed from the model because of multicollinearity effect.

The results as reported in Table 4.5 show that 3 independent variables out of 4 were significantly
associated with HIV prevalence. Rule of Law, Transparency and Corruption was the most
statistically significant ( p <.05) after adjusting for Safety and Security, Human Development,
and Participation and Human Rights.

Consequently, controlling for other independent variables has increased Beta from .291
to .816, keeping the association positive and consistent with previous results. Contrary to Rule of
Law, Transparency, and Corruption, both Safety and Security, and Human Development are
negatively associated with HIV prevalence. This suggests that an increase of both variables by 1

unit, decreases HIV prevalence respectively by .429 and .352 units.
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The results also indicate that, overall; only 33% of the variance in the dependent variable
can be explained by the three independent variables that have shown statistically significant

association.

Table 4.5:Multiple Regression Analysis of the association between the independent variables and

HIV Prevalence.
Independent variables R-Square Beta P-value
All (N=53)
338

Safety and security -.429 .004

Rule of law, TaC 816 <.001
Participation and Human Rights -172 .249

Socioeconomic Opportunity - -

Human Development -.352 .030

To further analyze the relationship between Governance Index and HIV prevalence, a
partial correlation analysis was conducted in order to remove the linear effects of other
independent variables as reported in Table 4.6. As shown in the table, the results of all variables
have remained consistent with previous results.

Still, Rule of Law, Transparency, and Corruption remained the most predictive variable
in the model (Beta= .816).1It is noteworthy that only 33% of the variance in the dependent

variable can be explained by the independent variables in the model.
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Table 4.6 : Partial correlation analysis between the independent variables and HIV prevalence

Independent variables R-Square Beta P-value
All (N=53)
338
Safety and security -429 .004
Rule of law, TaC .816 <.001
Participation and Human Rights -172 249

Socioeconomic Opportunity - -

Human Development -.352 .030

4.2 -Analysis of selected variables by Clusters

To further investigate the relationship between the Index of Governance and HIV prevalence, the
analysis was broken into clusters, using regions as comparison groups. Table 7 indicates that
only two regions, North and West Africa show a statistically significant association between
governance and HIV prevalence (p<.05).

Table 4. 7: Bivariate correlation analysis between GI and HIV prevalence.

variables
Regions variables Governance HIV prevalence
North Africa Governance 1 -.967**
HIV prevalence 1
West Africa Governance 1 -.599*
HIV prevalence 1
Central Africa Governance 1 130
HIV prevalence 1
Southern Africa Governance 1 -.011
HIV prevalence 1
East Africa Governance 1 .042
HIV prevalence 1

** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).
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To determine the goodness of fit and the proportion of HIV prevalence that could be
predicted by the independent variable in the regions that showed statistically significant
association between governance and HIV prevalence, a univariate analysis of the variables of
interest was performed.

Table 4.8 shows that the results are consistent with the previous outcomes in Table 4.7.
There is a statistically significant negative association between governance and HIV prevalence
in North and West African regions. The results indicate that governance in North Africa is highly
associated with HIV prevalence compared to West Africa (p <.05).

The results also indicate that an increase in Governance by one standard deviation in
North Africa is associated with a decrease of HIV prevalence by .967 standard deviation units,
which is relatively higher, compared to .599 standard deviation units for West Africa. Overall,
93% of the variance in HIV prevalence for North Africa can be explained by the model
compared to only 35% for West Africa.

Table 4. 8: Univariate analysis between Index of Governance and HIV prevalence

Variables R-square Beta P-value
North Africa 936 -.967 .002
West Africa 359 -.599 011
Central Africa 017 130 759

Southern Africa .000 ~011 976

East Africa .002 -.042 .897

Table 4.9 shows side by side tables of univariate and multiple regression analyses of the
association between Governance and HIV prevalence by regions. For the univariate analysis, 4
regions, namely North, West, Southern, and Eastern Africa show some statistically significant

associations.
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As for North Africa, except for Participation, Human Right and Corruption, and Socio
Economic Opportunity other variables are significantly associated with HIV prevalence. Safety
and Security is the most predictive variable with a p-value =.001 and Beta = -.980, suggesting
that when Safety and Security increases by one unit, HIV prevalence decreases by.-980 units.
The results indicate that 96 % of the variance in the dependant variable can be explained by the
model, which is extremely fit. However, after controlling for other variables, none of them was
statistically significant.

As regards West Africa, only Safety and Security and Participation, Human Rights and
Corruption were significantly associated with HIV prevalence for the univariate analysis. After
controlling for other variables, only Participation and Human Rights showed a statistically
significant association (p<.05) with HIV prevalence. This suggests that in West Africa, when
Participation, Human Right and Corruption increases by one unit, HIV prevalence decreases
by -.531 units. The model is relatively fit for 57 % of the variance in the dependent variable can
be explained by Participation Human Right and Corruption.

For Central Africa, only Human Development was significantly associated with HIV
prevalence in the univariate analysis (p = 0.20). After controlling for other variables, no
association was found to be statistically significant. This suggests that governance does not
impact HIV prevalence in Central Africa as far as its dimensions are concerned.

As far as Southern Africa is concerned, except for Safety and Security, no other variable
showed a statistically significant association with HIV prevalence for the univariate analysis.
After controlling for other variables, 3 variables out of 4; Safety and Security, Rule of Law,
Transparency and Corruption, and Participation and Human Right showed statistically

significant associations with HIV prevalence.
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Rule of Law, Transparency and Corruption was found to be the most predictive
independent variable and positively associated with HIV prevalence (p<.05).This finding
indicates that when Rule of Law, Transparency and Corruption improves by one unit, HIV
prevalence in turn increases by 1.270 units. The finding also indicates that 83 % of the variance
in HIV prevalence can be explained by the model.

In the univariate and multivariate analyses as far as East Africa is concerned, none of the
4 variables was significantly associated with HIV prevalence, suggesting no association between

governance and HIV prevalence.
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Table 4. 9: Univariate and Multivariate association between the Independent Variables and HIV

prevalence
Region Variable Univariate Multivariate
Beta | p-value | R-square | Beta | p-value | R-square
Safety and Security | -.980 | .001 .960 -.816 216
Rule of Law, TaC -.857 .029 734 -.151 .653
PaHR -589 | 219 347 .097 .686
Socioeconomic -612 | .194 375 - - 990
North Africa Opportunity
Human Development | -.889 | .018 791 -.004 .989
Safety and Security | -543 024 295 -.300 248
Rule of Law, TaC | -.352 | .165 124 -.287 341
PaHR -651 .005 424 -.531 025
West Africa Socioeconomic -145 | .580 021 - - 568
Opportunity
Human Development | -.140 | .591 .020 -.342 .340
Safety and Security | -.188 | .655 .035 -.138 .881
Rule of Law, TaC 387 344 150 .877 202
PaHR 568 142 322 .639 363
Central Socioeconomic -201 | 633 375 - - 713
Africa Opportunity
Human Development | .020 962 .000 -.693 376

PaHR = Participation and Human Rights

TaC = Transparency and Corruption

49




Region Independent Univariate Multivariate
variable
Beta | p-value | r-square | Beta | p-value | r-square
Safety and Security | -694 026 482 -.626 037
Rule of Law, 391 263 153 1.270 026
Transparency and
Southern Corruption
Africa Participation and | -.191 | .549 .036 -.653 056 835
Human Rights
Socioeconomic 365 299 365 - -
Opportunity
Human Development | .290 416 .084 -.765 .097
Safety and security | -.004 | .990 .000 .009 957
Rule of law, .035 112 .001 -.059 983
East Africa Transparency and 013
Corruption
Participation and .081 .801 .007 168 810
Human Rights
Socioeconomic .002 996 .000 - -
Opportunity
Human Development | .049 .879 .002 .062 945

In order to better scrutinize the association between governance and HIV prevalence, the
analysis was further broken down into clusters, using Colonial Heritage as comparison groups to
determine in which countries, the traditions and observance of the colonial heritage have

influence on both variables. American, Italian, Spanish were removed from the analysis because
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country member was constant (n=1). Three countries, Namibia, Eritrea and Ethiopia were
excluded because they did not fall into either category.
4.2.1 Analysis by colonial heritage

The results in Table 4.10 show that only French colonial heritage is significantly
associated with HIV prevalence. This indicates that in former French colonies, governance is
negatively associated with HIV prevalence, suggesting that when governance improves by
removing the effect of colonial heritage by one unit, HIV prevalence decreases by .645 units.

The effect of colonial heritage is pervasive in many sectors of governance such as the
education system, law and constitution, and the financial system that most francophone countries
inherited from the colonial period. These inherited institutional practices are instruments of neo
colonialism that prevent African countries from fully exercising their right to self determination
as nations.

41% of the variance in HIV prevalence can be explained by the model. This result
sparked the need to investigate other factors that can explain what the model failed to capture.

Table 4.10: Univariate analysis between governance and HIV prevalence by Colonial Heritage

Variables N R-square Beta P-value
French 21 417 -.645 .002
British 19 012 108 651

Portuguese 4 398 .040 960
Belgian 3 073 =711 497
Total 47
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4.2.2 Analysis by religion

The analysis between governance and HIV prevalence was further investigated by
religion to determine whether religion makes a difference .Table 4.11 shows that there is no
statistically significant association between governance and HIV prevalence in Christian and
Muslim countries. This suggests that religion does not affect the relationship between
governance and HIV prevalence in Africa.

Table 4.11: Univariate regression analysis between governance and HIV prevalence by

religion

Variables N R-square Beta P-value
Christian 29 .002 .041 .832
Muslim 24 .087 -.294 163
Total 53

The relationship between governance and HIV prevalence by religion was further
examined by controlling for region in a partial correlation analysis. No significant association
(p>0.5) was found in both groups of interest ;Christian and Muslim. Therefore, this result
suggests that controlling for region does not affect governance on HIV prevalence. In other
words, region does not seem to affect governance, directly or indirectly throughout Africa.

Figure 4.2 illustrates HIV prevalence by religious beliefs. The box plots depict the
summary of the distribution of HIV prevalence by religious beliefs across Christian and Muslim
African countries. The comparison of both box plots suggests that Christian countries are more
affected by HIV as compared to Muslim countries. Moreover, they indicate more variability of

HIV prevalence across countries and sub-regions among Christian countries as compared to
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Muslims’. With the same minimum HIV prevalence (.1%) both in Christian and Muslim
countries, Christian countries , however , show higher prevalence rates, the maximum being
(26.1%), while in Muslim countries the highest prevalence is 6.1%.

As the box plots may be misleading in drawing conclusions, an Independent Sample T-
test was conducted to further examine the difference of HIV prevalence among both groups.

Figure 4.2: Box plot of HIV Prevalence and religious beliefs.
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An independent sample T- test conducted was designed to determine whether the results
shown in the box plots were valid. A statistically significant difference was observed between
both groups, Christian (M = 7.707, SD = 7.7019), and Muslim (M = 1.617, SD = 1.6857); t (51)
=3.79, p <0.001. As for the association between religion and HIV prevalence, a Chi-square test
was thus conducted between religion and HIV prevalence. The results reported in Table 12 show
a statistically significant association between the two variables of interest (p < 0.05). These
results suggest that religion has an impact on HIV prevalence in African countries. Yet, it is
noteworthy that there are some outliers among Muslim countries from West Africa, Central

Africa, and Southern Africa. This will be discussed further in the next chapter.

Table 4. 12: Chi Square test between religion and HIV prevalence

Religion
Prevalence Christian Muslim Total Xz P-value
Low 11 19 30
High 18 05 23 9.090 .003
Total 29 24 53

4.2.3 Analysis by Region

In order to investigate the relationship between Region or regional location and HIV
prevalence, an ANOVA test was conducted , it indicates a statistically significant difference
observed within and between groups (F= 51.156; <.001).This relationship was explored further
through a Chi-square test of association between the two variables . The test turned out to be

highly statistically significant (p<.001), indicating a very strong association as reported in Table
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13.These results imply that region is an important factor that determines HIV prevalence and its
magnitude throughout countries across Africa.

Table 4. 13: Distribution of countries according to degree of HIV prevalence

Region

prevalence North ~ West Central ~ Southern Eastern  Total X p-value

Africa Africa Africa Africa Africa

Low 6 14 1 0 9 30
High 0 3 7 10 3

30.220 <.001
Total 6 17 8 10 12 53

Low prevalence (0.1 — 2.8%); High prevalence (2.8 - 26.1)

To examine the association between Colonial Heritage and HIV prevalence, Chi-square
test was performed .The test failed to show statistically significant results( p>.05).This suggests
that there is no association between Colonial Heritage and HIV prevalence in African countries.
A comparison of the p-values obtained from all Chi-square tests’ results suggest that the
association between Region and HIV prevalence is more significant and provides better evidence

than the association between religion and HIV prevalence.
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CHAPTER V

DISCUSSION

The purpose of this study was to investigate how the social determinants of health or
societal structures affect the prevalence of HIV/AIDS in Africa. The study examined a dataset
representing 53 African countries as recognized by the United Nations. The examination of the
association between governance and HIV prevalence through the Index of African Governance
,and its dimensions, individually, was the main focus of this study. Some additional items
external to the Index of African Governance were also scrutinized to better understand the
dynamics of the HIV epidemic in Africa. This study built on the following questions;
1-Using the Index of African Governance, is there an association between governance and the
prevalence of HIV/AIDS in African countries?

2- Which dimension of governance (safety and security, rule of law, transparency, and
corruption, participation and human rights, sustainable economic opportunity and human
development) is more predictive of prevalence of HIV/AIDS?

3-Are religion, regional location/region, and colonial heritage associated with HIV prevalence?

The analyses of descriptive statistics revealed discrepancies across regions with regards
to religious beliefs (Christian and Muslim), mean HIV prevalence and Governance Index score.
These differences across regions explain the dynamics of the epidemic of HIV/AIDS throughout

Africa.
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5.1-Overall analyses
5.1.1- Association between governance and HIV prevalence in African countries.

Overall, including the whole population of interest, the bivariate correlation analysis did
not show a statistically significant association between governance and HIV prevalence. This
finding is not consistent with previous studies, especially the one conducted by Menon-
Johansson that claimed that poor governance is significantly associated with HIV prevalence
[14]. This conclusion is not valid as far as African countries are concerned, since the worst
governed African country, Somalia, has a lower HIV prevalence than the best governed African
country, Mauritius, and Botswana, ranking 4™ as shown in the table below.

Table 5.1: Sample of a few Country rankings by Governance Index and HIV prevalence

Ranking Countries Governance Index HIV prevalence (%)
1 Mauritius 85.70 1.7
2 Seychelles 79.80 2
3 Cap verde 77.40 1.0
4 Botwana 72.70 23.9
5 Tunisia 71.50 A
6 Ghana 70.60 1.9
7 Algeria 70.20 A
8 Namibia 69.20 15.3
9 South Africa 68.40 18.1
10 Sao Tome 68.20 1.5

53 Somalia 16.30 S

The assertion according to which lowest governance countries have elevated HIV

prevalence as documented by some studies [13,14] is somewhat biased with regards to the
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evidence provided in the table above. Somalia as the worst governed country has an HIV
prevalence that is lower than that of 70% of the top ten best governed countries in the Index of
African Governance.

While there might have been a bias in the collection of data used by previous studies, it is
worth mentioning that Africa is a complex developing continent that lends itself to many specific
realities that do not correspond to the western social paradigm. That is, there are other multiple
various factors that drive the epidemic of HIV/AIDS in Africa. Overall, Governance is not
associated with HIV/AIDS in all African countries as shown by the results of the bivariate
analysis.

5.1.2 Most predictive dimension of Governance

The univariate analysis intended to determine which dimension of governance is more predictive
of HIV prevalence than others. Rule of Law, Transparency and Corruption was found to be the
most predictive dimension.

5.1.2.1 Rule of Law, Transparency and Corruption

As shown by the univariate analysis, Rule of Law, Transparency and Corruption is the
unique predictive dimension of governance. The positive value, Beta = .291 suggests that when
Rule of Law, Transparency and Corruption improves by 1 unit, HIV prevalence increases by
.291 units. Controlling for other variables in a multivariate analysis increased its value from
Beta=.291 to Beta = 816 , becoming highly significant ( p<.001). This finding is not consistent
with previous studies[ 13].Contrary, many studies have praised the virtue of Rule of Law as a
panacea for social development[34,36].However, it is well documented that countries in
transition, generally from dictatorship regimes to democracy go through transformational

process that results in a change of behaviors brought about by new liberties and freedoms. Russia
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is the most perfect example as far as the post soviet transition is concerned. Apropos ,many
authors argued that the dislocation of the Soviet Union and the geographic mobility engendered
by this socioeconomic and political transformation led to new freedoms such as extramarital sex,
prostitution, intravenous drug use ( IDU) which inevitably set the stage for the spread of
HIV/AIDS[108-111].

Likewise, in Africa, most countries with very few exceptions are in a transitional phase
where democracy, implemented by Rule of Law, Transparency and Corruption, tends to change
traditional and conservative values. The notion of Rule of Law as viewed by the Liberal
perspective seems to be incompatible with traditional African values [52, 55]. In this context,
improving Rule of Law, which equals to guaranteeing individuals rights seem to be hurtful for
African populations as far as HIV/AIDS, is concerned [52].
5.1.2.2 Safety and Security

Safety and Security was the second more significant, and therefore predictive dimension
of governance of HIV prevalence with a p-value = .004. It is important to stress that there has
been divergence of opinions and arguments in the literature as to how HIV/AIDS represents a
threat to security. Yet, a large body of literature has documented the relationship between Safety
and Security, and HIV/AIDS in Africa [23, 24]. As reported in the literature, during armed
conflicts women are subject to sexual violations and mass rapes [26-30].Insurgents and soldiers
are vectors of HIV [30]. Consequently, the number (150) of minor and major instances of violent
conflicts that occurred in Africa between 1946 and 2004 [116], might account for the magnitude
of the impact of Safety and Security on HIV prevalence throughout the continent. This finding
brings more evidence to the controversy and confirms the association between Safety and

Security and HIV prevalence.
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5.1.2.3 Human Development

Human Development was negatively associated with HIV prevalence indicating that
when this governance dimension improves by one unit, HIV prevalence decreases by .352 units.
This outcome is not surprising for a great number of previous studies came to the same
conclusion [68-70]. In Africa, in Christian or Muslim societies, there is an unequal distribution
of human development resources among population classes in relation with its major
components; standard of living, health and sanitation, and education [112].

The gender inequality that prevails in the education sector for instance, accounts for an
enormous differential prevalence of HIV/AIDS at the expense of women [109]. In many
societies across Africa, women still hold traditional roles as housewives, which prevent them
from having access to some critical resources. Moreover many societies are still gender based
where men have the primarily role in all spectrum of social activities [72]. Across Africa,
inadequate standard of living and disempowerment among women have played a critical role in
the spread of HIV [112].

Individual income which determines the standard of living is very low in most countries
in Africa. Moreover, many households live below the poverty line [68, 69]. Consequently,
poverty, resulting in poor nutrients; less calories and protein intake, has been shown to be highly
correlated with HIV prevalence[10,113].Another important element of human development is
related to access to adequate and safe health care facilities. The lack of health care facilities that
can provide the quality of services needed, especially in terms of infectious diseases is certainly

an important contributing social determinant of health.
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5.2 Analysis by cluster
5.2.1 Association between governance, and HIV prevalence by region.

The bivariate correlation analysis between governance and HIV prevalence by region
turned out to be statistically significant for North and West Africa with p-values; 0.01 and 0.05,
respectively. In North Africa, the Pearson correlation coefficient,-967 indicates that the
association between governance and HIV prevalence is highly significant compared to.-599 for
West Africa. The negative directionality suggests that when governance improves, HIV
prevalence decreases. The difference between both regions can be explained by their governance
mean scores, 60.915 and 58.206 for North Africa and West Africa respectively. On the other
hand, West Africa has a higher mean HIV prevalence; 1.724 %, compared to North Africa which
15 .350 %.

Compared with other regions, in the univariate regression analysis, North Africa differs
from one major dimension of governance associated with HIV prevalence; Rule of Law,
Transparency and Corruption. This dimension might explain the negative association of
governance with HIV prevalence in North Africa.

While this finding is consistent with previous research, this relationship seems to find its
roots in the Islamic faith, rules and social practices. Indeed, the review of literature unveiled that
most of North African countries are Islamic State [99]. In fact, these countries observe and
practice certain rules relative to “sharia” which is the foundation for political institutions [99-
101]. Therefore, the concept of “rule of law, transparency and corruption” for instance, as seen
through the lenses of western civilization may be biased, resulting in misinterpretation of data by
the promoters of the Index of African Governance. In the Muslim world, rule of law, liberty and

freedom are tied to consultation and consensus of community leaders rather than to individual
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rights [100,101]. The degree of fit for the model to explain 96 % of the variance in HIV
prevalence in North African countries portray the magnitude of the entrenchment of Rule of
Law, Transparency and Corruption in societal values in North Africa.

As for Safety and Security, and Human Development, the negative associations found are
consistent with previous studies. The presence of some armed conflicts in Western Sahara and
Sudan, and the social turmoil caused by some Islamic groups in the region explain these
findings. As for Human Development, various factors such as, roles, values and customs in
Muslim countries predict this outcome. Women in general have fewer priorities to access human

resources. Moreover, primary school completion rates are unequal among boys and girls [114].

In West Africa, the association between governance and HIV prevalence is explained by
the negative associations of Safety and Security, and Participation and Human Rights with HIV
prevalence in the univariate analysis. During the past decade, West Africa has been wrecked by
major civil wars, in Serra Leone, Liberia and Cote d’Ivoire [115]. According to USAID, these
conflicts have caused the deterioration of socioeconomic and political structures creating
internally and externally displaced populations [116].As found in the literature, soldiers and
other migrant populations are vectors of HIV. This contributes to the spread of HIV throughout
the region. This confirms previous studies.

In other regions, namely Central, Southern and Eastern Africa, no association between
governance and HIV prevalence was found. This suggests that there are other multiple factors

driving the HIV epidemic.
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5.2.2 Most predictive dimension of governance of HIV prevalence by region

The multivariate regression analysis conducted to determine which dimension of
governance is more predictive of HIV prevalence by region showed that only 2 regions, West
Africa and Southern Africa, displayed some significant associations after controlling for
confounders. This suggests that after holding every single dimension of governance in the model
constant, only Participation and Human Rights for West Africa, and Safety and Security, Rule of
Law, Transparency and Corruption, and Participation and Human Rights for Southern Africa
were statistically significant.

In West Africa, as Participation and Human Rights improves by 1 unit, HIV prevalence
decreases by .531 units. Fifty six percent of the variance in HIV prevalence throughout the
region can be explained by Participation and Human Rights alone in the model. In other words,
as the democratization process (participation in elections), often materialized by free and fair
election and respect of Human Rights improve in quality, this contributes to the decrease of HIV
prevalence. As mentioned previously, the political instability in the region characterized by
various social instabilities do set favorable conditions for the spread of HIV. This finding
confirms previous studies as to why participation, Human Rights and Corruption is associated
with HIV prevalence.

As for Southern Africa, 3 dimensions were significantly associated with HIV prevalence;
5.2.3 Safety and security,

The association between Safety and Security and HIV prevalence was negative, implying
that when Safety and Security decreases by 1 unit, HIV prevalence increases by .626 units.
Moreover 83 % of the variance in HIV prevalence can be explained by Safety and Security and

other variables that showed significant associations in the model.
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In fact, Southern Africa has a bloody and recent colonial past relating to independence
liberation. Country members gained their full independence after the first half of the 1970’s. As
previously mentioned, the region has been wrecked by long term internal armed conflicts, and
involved in external conflicts where country members’ troops sought to assist non core members
of the regional economic community, SADC. Indeed, countries such as Zimbabwe,
Mozambique, Namibia and South Africa gained their independence in 1980, 1981, 1991 and
1994, respectively [97]. SADC troops took part in conflicts in Angola and DRC until 2002
[97].All these wars and political instabilities occurred in the twentieth century when first cases of
HIV/AIDS had already been diagnosed in some African countries. With regards to these socio
political instabilities, it is understandable that Safety and Security might have unexpectedly
caused an exponential spread of HIV virus through migrations, immigration and the mingling of
soldiers and host populations [1, 97].

5.2.4 Rule of Law, Transparency and Corruption,

Rule of Law, Transparency and Corruption was positively associated with HIV
prevalence. The magnitude of prediction is considerable because HIV prevalence increases by
1.270 units when “’Rule of Law, Transparency and Corruption’’ increases by 1 unit. As
mentioned previously, this finding is not consistent with previous studies. Yet, the socio political
and historical background of Southern Africa helps explain this epidemiological situation.
Studies have shown that socio economic and political transition results in much change in
behaviors, norms, values and regulations framed by a new political system, especially when a
country moves from an oppressive to a democratic regime. Freedom often brings about sexual
promiscuity, prostitution, injection drug use, and new sexual orientations that contribute to the

spread of HIV/AIDS, and other Sexual Transmitted Diseases [109 -111].
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In South Africa, for instance, there existed some apartheid land planning legislations,
controlling migrations and internal mobility of black populations, known as Influx Control, and
Group Areas Acts [97]. At the end of apartheid, the ban on those discriminatory laws, resulted in
massive trends of migrants both from internal rural areas, and neighboring countries such as
Malawi, Zimbabwe, and Lesotho to large urban cities where economic activities are prosperous.
As aresult, HIV prevalence in South Africa increased ten-fold in six years from 1994 to 2000,
following the independence [1].

In Zimbabwe, the post independence period also resulted in much transformational
change affecting many sectors. New laws introduced by the Zimbabwean authorities for the
appropriation of land from whites led to the decline of the agriculture sector, which is one of the
main economic activities. Moreover, Structural Adjustment Programs mandated by the World
Bank in the 1990s resulted in a big failure in the region [97].

As for Corruption, its effect on HIV/AIDS might be illusive and inverse for various
reasons. Many studies have shown that Corruption in Southern Africa is rampant [1].Since most
HAART provision programs are government subsidies, corruption would deeply affect the
supply of ARV treatments for PLWHA. Curbing corruption in the field of HIV/AIDS is
therefore synonymous with good use of resources, more funds for HIV/AIDS, substantial support
and adequate health care services, and better ART treatments for people living with HIV/AIDS.
Consequently, when lives of PLWHA are prolonged due to more patients on ARV drugs, case
fatality rates (the number of deaths due to HIV/AIDS) decreases, while the incidence of new
cases results in an increase of HIV prevalence overall. This phenomenon might have been
captured because of the high HIV prevalence in the region. This finding reveals some major

underlying factors that remained unclear in the field of HIV/AIDS.
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5.2.5 The effect of ARV drugs on HIV prevalence

It is important to mention that the provision of Anti retroviral drugs in many countries
has boosted life expectancy for many people living with HIV in the world since the discovery of
HAART. In Africa, as many programs, namely the US President’s Emergency Plan for AIDS
Relief (PEPFAR), Global Fund to Fight AIDS, Tuberculosis and Malaria, provide free ART, life
expectancy of HIV infected individuals has been prolonged considerably. This factor deeply
influences the prevalence of HIV/AIDS and case fatality rates in many African countries. Thus,
higher prevalence in some countries might be a function of prolonged life expectancy for
PLWHA.
5.2.6 Participation and Human Rights

Participation and Human Rights was found to be negatively associated with HIV
prevalence. In Southern Africa, when participation in elections or the democratic process and
respect of human rights improve, HIV prevalence decreases. This finding is consistent with
previous studies and its impact is often termed to be less severe [14].The issue of human rights in
the region is however critical. Some studies have tied it to the political unrest in the region
[97].However, political decision-making processes relating to ARV treatment issues in South
Africa and other countries in the region have jeopardized individual rights of PLWHA in the last
decade. Stigmatization and discrimination are still persistent despite large protest movements of
NGOs of individuals living with HIV/AIDS.

This finding reiterates the momentum that any alternative process in choosing national
and public authorities and respects of human rights is critical to fighting against HIV/AIDS in
the regions. This finding does not only apply to developing countries. Mennon-Johanson came to

the same conclusion in a study involving developed and developing countries [ 14].
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5.2.7 Association between governance and HIV prevalence by Colonial Heritage

The univariate analysis between governance and HIV prevalence by Colonial Heritage
showed that except for former French colonies, in former British, Belgian and Portuguese
colonies, governance is not associated with HIV prevalence. In former French colonies, however,
the finding indicates that removing the Colonial Heritage effect from governance improves
governance performance, and decreases HIV prevalence. Previous studies have documented
colonial past or history as one of the factors contributing to the spread of HIV [79].Yet, the
implication of Colonial Heritage in governance as a structural determinant in HIV prevalence
remained unclear so far. This finding sheds lights on governance identities and traditions as
inherited by African countries from former colonial powers, France, Britain, Portugal, and
Belgium.

The tradition and influence of French governance on French speaking countries is still
vivid and has been maintained through some political and cultural links and institutions between
the former colonial powers and the now independent African countries [92]. Law and
administrative regulations in most Francophone countries derived from the French constitution
[92,].The francophone organization is one of those political instruments used by France to
manipulate its members, preventing sometimes African countries from exercising their right to
self determination which is one of the basic human rights. Many studies have documented this
influence. In his article on Francophone culture in Africa, Kamal Salhi wrote, “Institutions have
the power to shape the attitudes and behaviors of the people who operate within them, since they
prescribe norms and rules of conduct’’ [92].The French have indeed imprinted their ideology and

education to all French speaking countries, especially African countries [117,118].
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5.2.8 Association between governance and HIV prevalence by religion

The association between governance and HIV prevalence by religion did not yield
significant association. This suggests that regardless of religion, governance in African countries
is not associated with HIV prevalence. This can be explained by the fact that many states in
Africa are laic, both within Christian and Muslim groups. Religious matters are separate from the
states’ affairs and do not influence the delivery of the governments’ services. Yet, some
countries in North Africa abide by the Muslim rules referred to as “sharia” but their influence
does not seem to be perceptible when countries are grouped in a lager cluster of Muslim
countries.

5.2.9 Association between Religion and HIV prevalence

Independent Sample T-test and CHI-Square tests were conducted to explore the
difference between both religious beliefs and the association between religion and HIV
prevalence. Comparing Christian countries (N = 29) and Muslim countries (N = 24), Independent
Sample T-test showed a statistically significant difference between both clusters (p <0.001) and
particularly within Christian countries. This finding suggests that Christian countries are more
affected by HIV compared to Muslim countries. Previous studies have documented the
association between religion and HIV prevalence [77-79]. Islamic restrictions and tenets on sex
such as abstinence until marriage account for the lower HIV prevalence found in Muslim
countries.

The observance of these religious practices in Muslim countries is rendered more
conventional by certain Islamic laws and regulations such “sharia” adopted by Islamic States [79,
99]. Consequently, these principles and laws play a protective function in the spread of HIV [79,

85]. Other factors explaining this finding are certainly the prohibition on sexual relationship
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outside marriage and the fact that in Islamic states women often get married at younger age.This
prevents young Muslim from having multiple sex partners and sexual relationship prior to
marriage. A higher prevalence of circumcision among Muslim communities was also identified
as a contributing protective factor against HIV infection [79, 88].

The results of Chi-Square showing a significance of association lower than the one
showed by the Independent T-test indicates that when comparing Christian and Muslim
countries by degrees of HIV prevalence, variations between and within clusters differ
significantly. This is certainly due to the influence of neighboring countries in the regions, be
they Christian or Muslim as evidenced by the presence of outliers such as Chad, Tanzania and
Cote d’Ivoire in the Muslim cluster.

5.2.10 Association between Region and HIV prevalence

The analysis of variance using ANOVA has shown a highly statistically significant
difference in HIV prevalence between regions. The association between region and HIV
prevalence was also highly significant. While these findings are consistent with previous studies
[79], less was known about the entire African continent as far as this correlation is concerned.
North Africa has the lowest mean HIV prevalence. West, Central, and Eastern Africa have
relatively lower HIV prevalence as compared to Southern Africa which is also part of sub-
Saharan Africa.

The distribution of HIV/AIDS across regions suggests that the observed differences
across regions are a function of socio-political and economic structures that prevail in those
different regions [97]. Indeed, geographic entities delimited by sub-regions lend themselves to
different historical backgrounds that have shaped each specific region [97]. Historically, North

Africa has less been subject to external and internal migrations compared to other regions of
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Africa .Many authors have pointed out migrations as a major factor of HIV prevalence, while
displaced people both internally and externally are regarded as vectors of HIV virus in the host
population [29,30].The homogeneity of populations in North Africa pertaining to the same
culture certainly plays a major hampering function compared to other regions where
heterogeneity of ethnic group , race and subculture is an antecedent contributing factor.

On the other hand, politically, socioeconomic policies differ from one region to another.
Development strategies, regulations, and economic opportunities within regions are not similar
in all regions. The review of literature has revealed that the interrelations of non governmental
and private sectors within a region frame the regional identity which explains multiple changes
[97].Region which is a delimitation of geographic entities is subject to multiple socio economic
and political interactions. In this context, region appears to be like a crossroad of multiple
factors. Considering Region as a piece of a puzzle in the dynamics of HIV prevalence, bringing
all information relative to each region together shows the big picture of HIV trends in Africa as
illustrated in Figure 5.1.

As shown by the descriptive statistics in Tables 4. 1 and 4.2, HIV prevalence increases
exponentionally from North Africa to Southern Africa with respect to governance mean score,
religion and colonial heritage. The same trend is observed from West Africa to East Africa.
Obviously, socioeconomic, political and historic backgrounds drive the epidemic of HIV/AIDS
in Africa. In other words, Religion, Regional location, Colonial Heritage seem to be the main
Structural determinants that drive HIV prevalence in Africa.

Therefore, Muslim and French speaking majority regions are less affected by HIV/AIDS
compared to Christian English speaking majority regions. In this context, vulnerability is relative

to geographical location increasing or decreasing according to regions. Governance regardless of
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region and religion does not significantly impact the prevalence of HIV. Yet, it is worth
mentioning that one dimension of governance, namely Rule of Law, Transparency and

Corruption is the strongest predictor of HIV prevalence in Africa.
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Figure 5.2: Geo-prevalence of HIV by religion, mean governance score and Colonial heritage.
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5.2.11 Association between colonial heritage and HIV prevalence

Though the CHI-Square test conducted between Colonial Heritage and HIV prevalence
did not show statistically significance association, it is noteworthy mentioning that in former
French colonies colonial heritage does contribute to the spread of HIV virus. Moreover, the trend
of HIV prevalence varies when moving from a French speaking majority region to an English
majority speaking majority region as illustrated in Figure 3. Though this finding is consistent
with previous studies, it is important to notice that governance is the vector of the association
between Colonial heritage and HIV prevalence. Less was known about this relationship and that
is certainly the main reason why most studies failed to explicate the association between
Colonial heritage and HIV prevalence.
5. 3 Limitations

This study as an ecological study suffered from various limitations. The effect of
multicollinearity identified between some variables was certainly a major limitation. By
removing one variable, namely Socio-Economic Opportunity, some relevant information
contributing to the multivariate regression analysis was lost. The applicability of this study being
strictly restricted to African populations is another limitation that needs to be considered.
Moreover, this study as an ecological study could not be generalized at the individual level for
fear of an ecological fallacy. The notion of “rule of law” bears some ideological perceptions
which may contrast with some African realities and norms, creating therefore a bias in the

interpretation of the analysis and results.
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5.4 Implications

This study unveiled some critical factors that need to be considered in the design of large
HIV/AIDS programs across the African continent. While some findings confirm previous
studies, a great number of them are quite surprising and novel. It is important and necessary to
take into account these findings for a better understanding of the dynamics of HIV epidemics in
Africa. The regional delimitation used by UNAIDS strips Africa of the North Africa region
which is usually identified with the Middle East.

This delimitation deprives researchers of critical analytical elements and evidence that
can help better understand the underlying factors of HIV prevalence in Africa. The importance of
region, religion, and colonial heritage can only and fully be understood when the African
continent is analyzed wholly as one, with much emphasis and consideration for its regional
diversity that can serve as contrastive features of comparison in order to determine why one
particular region (group of countries) is less or more affected by HIV/AIDS than another. Social
Ecology helps understand that a country is an element of a vast “microcosm” of which realities
are better perceived when taken together with neighboring countries with which it interacts
through socioeconomic, and political multilateral relationships. The example of Southern Africa
provides valuable insights on how structural change within one country can affect the future of
an entire region. Being aware of these structural changes and consequences can help develop
better strategies at local and international levels to avoid worst scenarios.

Therefore, large programs in the field of HIV/AIDS such as Multi-Country HIV/AIDS
program (MAP), funded by the World Bank, and PEPFAR should be region-specific, focusing
on local social norms and values that can act as protective factors against HIV virus. This study,

moreover, confirmed that religion is an important protective and predictive factor. Thus,
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considering religious values in HIV prevention could have a major positive impact in Africa. In
this regard, strategies relative to HIV prevention should also be designed in partnership with
Faith Based Organizations (FBOs) that need to be empowered and funded, institutionally.

Further more, this study has underlined the fact that governance has relatively less to do
with HIV prevalence in Africa compared to socio-cultural structures. Contrary, some governance
dimensions such as “Rule of Law, Transparency and Corruption” are positively associated with
HIV prevalence. This should call on the attention of governmental bodies and major international
funding organizations such as International Monetary Fund (IMF) to review their strategies and
plans designed for the African continent. Consequently, much effort should be invested in other
areas of research to shed more lights on other factors often associated with HIV prevalence such
as circumcision, and malnutrition.
5.5 Conclusion

In summary, despite some limitations, this study has shown that any conceptual or
theoretical framework must be understood and applied within a socio political and historical
context to yield better results. The association between governance and HIV prevalence as
demonstrated in previous studies is undeniable in the western context. Yet, this finding is not
valid in African context, especially, when data come from objective sources and indicators such
as performance and outcomes, rather than surveys that are generally subject to experts’ opinion.
The findings of this study should provide international health program managers and policy
makers with more insights and preventive alternatives in designing HIV/AIDS programs for
African countries. While improving governance is critical to curbing HIV prevalence, regional
identities, religion and Colonial heritage are equally important and should be taken into account.

One of the factors that have received less consideration in the literature is certainly the impact of
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colonial heritage on African societies. Though, no association was found between colonial
heritage and HIV prevalence alone, it is worth mentioning that French colonial heritage is

negatively associated with governance and HIV prevalence. This sparks the need of more

research to highlight its hidden implications. Yet, the directionality of HIV prevalence

throughout Africa suggests the implication of Colonial heritage in the spread of HIV/AIDS.
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APPENDIX A

Countries by Religion and Former Colonial Rulers

Number Countries Predominant Former Colonial Rulers
Religion
1 Algeria Muslim France
2 Angola Christian Portugal
3 Benin Muslim France
4 Botswana Christian Britain
5 Burkina Faso Muslim France
6 Burundi Christian Belgium
7 Cameroon Christian France
8 Cape Verde Muslim Portugal
9 Central African Republic Christian France
10 Chad Muslim France
11 Comoros Muslim France
12 Congo Christian France
13 Cote d’Ivoire Muslim France
14 Djibouti Muslim France
15 DRC Christian Belgium
16 Egypt Muslim Britain
17 Equatorial guinea Christian Spain
18 Eritrea Muslim Italy/Britain
19 Ethiopia Christian Never colonized
20 Gabon Christian France
21 Gambia Muslim Britain
22 Ghana Chlristiaél4 Britain




23 Guinea Muslim France

24 Guinea Bissau Muslim Portugal

25 Kenya Muslim Britain

26 Lesotho Christian Britain

27 Liberia Christian American colonization society
28 Libya Muslim Italy

29 Madagascar Christian France

30 Malawi Christian Britain

31 Mali Muslim France

32 Mauritania Muslim France

33 Mauritius Christian Britain

34 Morocco Muslim France

35 Mozambique Christian Portugal

36 Namibia Christian South African Mandate
37 Niger Muslim France

38 Nigeria Muslim Britain

39 Rwanda Christian Belgium administered UN trusteeship
40 Sao tome Christian Portugal

41 Senegal Muslim France

42 Seychelles Christian Britain

43 Sierra Leone Muslim Britain

44 Somalia Muslim Britain

45 South Africa Christian Britain

46 Sudan Muslim Britain

47 Swaziland Christian Britain
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48 Tanzania Muslim Britain
49 Togo Christian France
50 Tunisia Muslim France
51 Uganda Christian Britain
52 Zambia Christian Britain
53 Zimbabwe Christian Britain
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APPENDIX B

Index of African Governance 2009

Rule of Law, Index of
Safety Transparency, | Participation | Sustainable African
and and and Human Economic Human Governance
Countries Security Corruption Rights Opportunity | Development (score) Rank
Algeria 93.7 62.1 60.7 48.9 85.7 70.2 7
Angola 83.9 35.3 24.5 441 41.7 45.9 46
Benin 94.4 54.7 83.7 34.1 52.9 64.0 13
Botswana 77.8 84.8 84.3 50.5 66.0 72.7 4
Burkina Faso 94.4 62.7 72.3 33.2 45.6 61.6 19
Burundi 66.5 44 .4 60.9 314 47 .1 50.0 39
Cameroon 83.2 441 53.7 36.3 54.9 54.4 33
Cape Verde 100.0 88.5 84.8 43.2 70.6 774 3
C.AR 50.1 40.8 61.2 30.9 32.2 43.0 48
Chad 55.2 37.7 334 25.7 31.5 36.7 51
Comoros 94.4 51.2 66.5 31.0 50.5 58.7 25
Congo 714 42.8 42.5 33.0 54.1 48.7 43
DRC 43.3 23.2 54.2 28.0 38.0 37.3 50
Cote d'lvoire 69.9 375 25.3 32.9 47.9 42.7 49
Djibouti 94 .4 45.0 48.9 37.2 57.9 56.7 32
Egypt 100.0 56.5 18.9 47.2 86.8 61.9 18
Equatorial
Guinea 94 .4 41.9 20.6 53.0 37.6 49.5 41
Eritrea 894 46.0 10.3 29.6 46.6 44.4 47
Ethiopia 80.3 49.2 38.1 36.2 51.8 51.1 37
Gabon 100.0 53.9 56.0 50.8 71.7 66.5 11
Gambia 94.3 52.6 68.4 39.1 59.5 62.8 15
Ghana 94 .4 75.1 80.5 36.7 66.3 70.6 6
Guinea 88.2 49.7 23.7 31.6 43.7 474 44
Guinea-Bissau 88.8 321 73.2 211 42.3 51.5 36
Kenya 76.2 52.9 59.3 38.6 63.7 58.2 27
Lesotho 66.7 67.1 74.2 37.2 54.9 60.0 23
Liberia 63.9 26.9 87.2 32.5 39.3 50.0 40
Libya 100.0 41.4 15.6 60.7 88.5 61.2 21
Madagascar 94 .4 59.4 75.0 34.7 48.5 62.4 17
Malawi 94 .4 63.4 70.9 34.8 53.1 63.3 14
Mali 79.4 56.6 741 32.8 43.3 57.2 30
Mauritania 76.6 62.5 69.5 36.2 60.0 61.0 22
Mauritius 100.0 84.6 95.5 59.8 88.8 85.7 1
Morocco 100.0 61.7 44.3 46.8 76.7 65.9 12
Mozambique 94 .4 49.5 64.8 36.9 38.4 56.8 31
Namibia 88.8 77.2 76.3 43.1 60.6 69.2 8
Niger 90.4 53.1 814 30.6 33.4 57.8 29
Nigeria 66.4 52.3 43.3 38.9 50.6 50.3 38
Rwanda 98.3 48.4 68.4 35.1 42.9 58.6 26
Sao Tome and 100.0 46.2 87 91.5 43.8 59.5 68.2 10




Principe

Senegal 94.1 66.3 63.8 35.8 53.7 62.7 16
Seychelles 88.8 74.0 74.8 73.8 87.8 79.8 2
Sierra Leone 77.1 35.3 69.2 34.7 417 51.6 35
Somalia 33.3 5.6 4.9 3.2 34.4 16.3 53
South Africa 61.1 77.0 82.0 56.1 65.5 68.4 9
Sudan 35.5 29.0 11.9 38.2 59.4 34.8 52
Swaziland 72.2 59.6 23.2 40.0 52.1 49.4 42
Tanzania 88.9 58.9 66.9 36.0 56.9 61.5 20
Togo 82.9 51.2 459 32.8 50.6 52.7 34
Tunisia 100.0 70.5 45.3 52.5 89.0 71.5 5
Uganda 81.3 54.4 63.1 35.8 54.5 57.8 28
Zambia 83.3 60.9 65.8 39.7 48.4 59.6 24
Zimbabwe 78.9 43.1 40.8 23.5 50.1 47.3 45

CAR = Central African Republic

DRC = Democratic Republic of Congo
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