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Abstract  More than 2/3 of global HIV/AIDS epidemics, as well as seven in ten of all HIV/AIDs death, are 
reported in Africa. The economic burden of the disease in terms of treatment and prevention for an already 
impoverished continent is enormous. Several international organizations are engaging Africa to alleviate the disease 
epidemics and its economic impacts. This study attempted to determine the geographical controls of HIV/AIDS 
prevalence rates and established a relationship with demographic, social and economic determinants. Accordingly, 
significant (I = 0.71; α = 0.5) geographical clustering of adult HIV/AIDS prevalence rates were detected, such that 
the higher rates are clustered in the southern African countries, while the west African countries have the clustering 
of the lowest rates. The demographic, social and economic factors such as literacy (female) rate, life expectancy at 
birth, contraceptive prevalence rate, education expenditure and percent Muslim population, significantly explained 
the variability of the Adult HIV/AIDS prevalence rates (R2 = 0.81 – 0.84; α = 0.05) in Africa. This result highlights 
the need for geographically-resolved resource allocation, particularly in the areas of primary education and gender 
participation for the fight against HIV/AIDS. 

Keywords: HIV/AIDS, risk factors, spatial pattern analysis, spatial regression, Sub-Saharan Africa 

Cite This Article: N. Kunene, M. Gella, and T. Gala, “Geographic Controls of Adult HIV/AIDS Prevalence 
and Their Determinants for Sub-Saharan Africa Countries.” American Journal of Public Health Research, vol. 5, 
no. 4 (2017): 130-137. doi: 10.12691/ajphr-5-4-6. 

1. Introduction 

Besides the human cost, HIV/AIDS is an enormous 
burden to an already impoverished African economy [4,5]. 
HIV/AIDS has shrunk the sub-Saharan countries’ economic 
growth rate by 2 – 4% due to its impact on labor supply 
and productively [4]. For example, in South Africa, death 
from HIV/AIDS has reduced mine and transportation 
workers by about 27 and 22% [6]. The reduction in 
agricultural labor in rural Africa ranges from an estimated 
2.9% in Cameroon to as much as 12.8% in Uganda.  The 
disease is estimated to have reduced the size of the South 
African economy by 22% from the size it would have 
been without HIV/AIDS. There is also the additional costs 
of HIV/AIDS prevention and treatment for African 
families [7].  According to Kello [7], per capital cost  
of drug and test of HIV/AIDS in Ethiopia ranges from  
38 – 62% of country’s household income.  

Several studies have noted various risk factors for 
HIV/AIDS infection in Sub-Saharan Africa [8-13]. For 
instances, in some African countries, polygamy, a cultural 
practice, which allows men to have multiple wives/affairs, 
have made the society vulnerable to the virus infection 
[10]. Additionally, increased male economic dependence 
on women in Swaziland and South Africa, have forced 
women to participate in sex work to support the family, 
risking their exposure to HIV virus [11]. A systematic 

review of relationship between male circumcision and 
risks to HIV infection has also shown that circumcision 
reduced HIV risk [8,9]. On the other hand, consuming 
alcohol in greater quantities increased risks of sexually 
transmitted infections (STI), including HIV/AIDS [13]. 
Moreover, for the young gay men vulnerability to 
HIV/AIDS was found to be contingent on race/ethnicity 
and sexual behavior, such that the risk is higher for Latino 
compared to White gay men and those with a number of 
sexual partners, and with a history of sexually transmitted 
diseases (STD) [14]. Urban dwellers experience higher 
HIV prevalence compared to rural inhabitants [15]. The 
disease’s problems and risk factors are dependent on 
geographical scale, such that indicator/problem that stands 
out at individual scale may not stand once the data is 
aggregated at regional or national scale [15].  

International organizations (i.e., WHO, UNICEF, 
UNAIDS etc.) are pouring resources into Africa, to 
reverse HIV/AIDS pandemics and control the risk factors. 
These organizations, alongside Millennium Development 
Goals (MDG), aim at eradicating poverty (HIV/AIDS) 
through improved primary education and gender 
participation. The efforts would be more effective if they 
were to be assisted with information that would help guide 
geographically-resolved resource allocation. Therefore, 
the objectives of this study are: a) to analyze the Spatial 
distribution of the Adult HIV/AIDS Prevalence Rates of 
Sub-Saharan Africa and literature supported relevant Risk 
Factors for the virus’s infection; and b) to model the 
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spatial relationships of the Adult HIV/AIDS Prevalence 
Rates and its demographic, social and economic determinants. 
Geographical information system (GIS) have various 
toolsets capable of resolving the patterns and relationships 
of spatial data, including the data of Adult HIV/AIDS 
Prevalence Rates and the risk factors to assist HIV/AID 
prevention as well as the allocation of treatment resources. 

2. Material and Methods 

2.1. Study Area 
Africa, with a total population of over 1.1 billion people 

i.e., 15% of the world population, is the second populous 
continent of the world. It also has the youngest population, 
with a median age of 19.7 when compared to the world’s 
median age of 30.4 in 2012 [16]. Africa has large diversity 
in terms of ethnicity and cultures (Figure 1). There are 
estimated to be over 1,000 languages spoken in Africa, 
which are grouped in to four major categories i.e., 
Afroasiatic, Nilo-Saharan, Niger-Congo and Khoisan 
language families [17]. The majority of Africans are 
believers of Abrahamic religion, especially Christian 
(45%) and Muslim (40%); only a small number of 
Africans (less than 5%) follow Hindu, Buddist, Baha and 
etc.  

 

Figure 1. Cultural diversity and ethno-linguistic landscape of Africa 
Source: Map courtesy of Mark Dingemanse and Pmx 

The African continent has Fifty-four independent 
countries, out of which, 48 countries are found on the 
mainland while the remaining 6 are islands. The entire 
continent of is divided into five regions Southern Africa, 
Central Africa, West Africa, East Africa and North. The 
division is based on factors including geographic, political 
and/or predefined boundaries by international organization 
such as UNICEF, WHO, CDC etc. This study excluded 
the Northern region of Africa, and island states owing to 
distinct cultural composition, lack of data and/or very low 

HIV/AIDS prevalence rates. The remaining four regions, 
Southern Africa, Central Africa, West Africa, and East 
Africa, also known as sub-Saharan Africa, are included. 

2.2. Research Data 
The data considered for this study are countries 

statistics of Urban Population, Literacy, Unemployment, 
Infant mortality and contraceptive prevalence rates. 
Additionally, the data had statistics of countries’ GDP - 
per capita (PPP), health expenditures and education 
expenditures as a percentage of GDP. Moreover, countries’ 
Muslim population (i.e., percentage of countries 
population that follows Islam faith) and life expectancy at 
birth were also taken into account. Urban population 
expressed as percentage of total population living in urban 
areas to describe countries’ degree of urbanization; 
whereas literacy rate implies not the absolute educational 
achievement but just percentages of countries’ population 
with the ability to read and write. While unemployment 
rate represents the percent of the labor force without job; 
infant mortality and life expectance at birth imply the 
number of deaths of children below one year in a given 
year per 1000 live birth in the same year and the average 
number of years to be lived by a group of people born in 
the same year. Both infant mortality and life expectance at 
birth are often used as indicators of overall quality of life 
and health in a country. On the other hand, contraceptive 
prevalence rate is an indicator of health services and 
awareness presented as a percentage of reproductive 
women (15-49 age) using a method of contraception; 
while health and educational expenditures are total 
expenses on health and education as a percentage of 
countries’ GDP. Adult HIV/AIDS prevalence rate is an 
estimate of adults (aged 15 – 19) living with the disease. 

The statistics of the adult HIV/AIDS prevalence rates 
and the risk factors were drawn from the UNAIDS Global 
Report, World Reference Database [18], United Nation 
Development Program (UNDP) and World Health 
Organization (WHO). Through its periodically released 
global report, UNAIDS accumulated research data of 
socio-economic and health condition indicators. Similarly, 
the Human Development Report of the UNDP and World 
Health Statistical series compile the Human Development 
Index (HDI), health and health related indictor data used 
data for international Sustainable Development Goals 
(SDGs) and associated targets [3,19,20]. These statistics 
are com piled by the collaborations of these organizations 
in close partnership with member states and surveys 
available on public domain for agencies and/or researchers 
use. Efforts were made to acquire the statistics of 
particular indicator from the same data source so as to 
apply consistent measures of data compilation per entry. 

Finally, a base map for African continent was obtained 
from Environmental Systems Research Institute (ESRI). 
Founded in 1969, ESRI is the organization that has grown 
to be a leader of geographic analytics and providing 
spatial data. With high technical partners such as Amazon 
Web Services, Citrix, IBM, Microsoft, Oracle, SAP, SAS, 
and others, ESRI manages to stay up to date with software 
and optimally qualified spatial data. 
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2.3. Methodology 

2.3.1. Analyzing the Spatial Patterns of Adult 
HIV/AIDS Prevalence Rates and the Risk 
Factors 

Both global as well as local spatial autocorrelation tools 
in GIS were used for understanding how adult HIV/AIDS 
prevalence rates and the risk factors behave over 
geographical regions of Sub-Saharan African countries. 
The tools are exploratory spatial statistics that quantifies 
specific patterns of these values, arrangements of 
corresponding extreme values or outliers, and spots of 
their specific geographical homogeneity. Global spatial 
autocorrelation, which measures the overall strength of the 
correlation between values and the distance separating, 
was estimated by Moran’s I index [21] as: 
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Where: Zi is the deviation of an attribute for feature I 
from its mean (x -x ̅), Wi,j is the spatial weight between 
features I and j , n is equal to the total number of features, 
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On the other hand, the local indicator of spatial 
association identifies local variations in a specific region 
where values of the variables are clustered, extreme 
(outlier) and geographically homogeneous. This index, in 
addition to global Moran’s I, was helpful in detecting 

pockets of localities (hotspots or cold spots) that are 
exhibiting homogeneous values that do not follow the 
global trend [21]. The standard tool used for examining 
local autocorrelation is Anselin Local Moran's (I) and 
expressed as: 
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Where: Xi is an attribute for feature i, X  is the mean of 
the corresponding attribute, Wi,j, is spatial weight 
between feature i and j and: 
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With n equating to the total number of features. 
The Zii – score for the statistics were computed as: 
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2.3.2. Modelling Spatial Relationships of Demographic, 
Social and Economic Risk Factors of HIV/AIDS 

Spatial regression was utilized to find a relationship 
between the prevalence rates of adult HIV/AIDS and 
indicator values of various demographic and socio-
economic risk factors of countries in the Sub-Saharan 
Africa. Before applying spatial regression, tests were 
conducted to see if the data does not satisfy the 
assumptions of Ordinary Least Square (OLS) estimation.  
For a linear regression, represented in the equation (1), the 
underlying assumptions are that the terms of random error 
has mean zero, normal distribution and constant variance. 
Under certain circumstances, as hypothesized in this study, 
data fail to satisfy these assumptions. Adult HIV/AIDS 
prevalence rates and values demographic, and socio-
economic risk factors are dependent on geographical 
locations (i.e., spatial dependence) thereby making 
location and distance the important components of 
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modeling relationships between dependent and 
explanatory variables.  

 1 1oY Xβ β ε= + +  (21) 

Where: The vector parameters (β), denote the direction 
of the relationship (positive, negative or neutral); The 
independent variables (X), which were values of 
demographic and socio-economic indicators of Sub-
Saharan African countries (HIV/AIDS risk factors); and 
the dependent variable (Y), is prevalence rates of adult 
HIV/AIDS. 

Modeling spatial relationship was accomplished by 
creating  spatial weights and applying spatial models. 
Spatial weights were created to define a structure by 
which spatial relationship are modeled. This study used a 
contiguity spatial weighting structure, which assigns a 
weight 1 and 0; where 1 is given for the neighboring 
countries and 0 to all other countries that do not share the 
boundary in that the estimate is influenced by only 
countries that are sharing edge.  Two sets of  spatial 
models were used for predicting spatial relationships i.e., 
spatial error and spatial lag [21]. While spatial error 
estimated based on the behavior of the error terms across 
space, the spatial lag estimated in the account of a 
country’s Adult HIV/AIDS prevalence rates as influenced 
by values of demographic, and socio-economic risk 
factors in that country and adjacent neighbors. This study 
used both modeling approaches and presented results are 
those  produced by the best unbiased regression estimates.   

2.3.3. Validation Methods 
The global and local spatial patterns of adult HIV/AIDS 

prevalence rates and the risk factors data is verified by the 
values of Moran’s I Index and corresponding p-value. 
Generally, while +1 Moran's Index value indicates spatial 
autocorrelation (dependency) of the data, the index value 
near -1.0 indicates dispersion.  P-values ascertain 
statistical significance of the observed patterns in the data. 
Simple regression was implemented to establish 
relationship between Countries HIV/AIDS prevalence rate 
and risk factors of higher HIV prevalence rates. While The 
relative strength of the relationships evaluated with 
regression parameters (i.e. calculate coefficient of 
determination (r2), Root Mean Square Error (RMSE) and 
statistical significances (α). 

3. Results and Discussion 

3.1. Geographical Distribution of Adult 
HIV/AIDS Infection Rates in Sub-
Saharan Africa 

Figure 2 shows global and local spatial correlation of 
adult HIV/AIDS prevalence rates for countries in Sub-
Saharan African countries. Accordingly, there is a 
significant spatial dependency (i.e., geographic controls) 
of the prevalence rates (Figure a; I = 0.71; α = 0.5).  
Additionally a LIZA cluster map of local autocorrelation 
also found significant clustering of both higher (i.e., 
hotspot) and lower (i.e., cold spot) of adult HIV/AIDS 
prevalence rates. The cluster analysis further confirms the 

disease’s burden and severity of HIV/AIDS prevalence in 
the southern region. Seven countries, namely Swaziland, 
Lesotho, South Africa, Mozambique, Namibia, Zimbabwe 
and Botswana had significant (α = 0.05) clusters of higher 
HIV/AIDS prevalence rates (i.e., hotspot); while, Zambia 
and Malawi are a significant cluster of higher adult 
HIV/AIDS prevalence rates (i.e., hotspot) at α = 0.1. 

The adult HIV/AIDS prevalence rates of all the 
countries in the eastern (i.e., except Eritrea) and central 
region of sub-Saharan Africa do not show significant 
clustering of the rates (α = 0.05). Furthermore, six 
countries in the western region namely Nigeria, Benin, 
Ghana, Senegal, Sierra Leone, Chad and Gambia show no 
significance clustering of adult HIV/AIDS prevalence 
rates (α = 0.05). On the contrary, the majority of the 
western African countries are significant cluster of lower 
HIV/AIDS prevalence rates (i.e., cold spot) (α = 0.05). 
These are Niger, Mali, Mauritania, Burkina Faso, Togo, 
Guinea-Bissau, Côte d’Ivoire, and Guinea. In general, the 
southern sub-Saharan African countries are hotspots of 
adult HIV/AIDS; while the western countries are the cold 
spots indicating a clear geographical controls of adult 
HIV/AIDS prevalence rates in Africa. 

 

Figure 2. Spatial autocorrelation of HIV/AIDS Prevalence rates for Sub 
Saharan Africa countries: a) Global autocorrelation and b) local 
autocorrelation 
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Several, studies have reported similar regional variability 
adult HIV/AIDS infection rates in Africa [3,22,23,24]. 
The study [22] investigated risk HIV/AIDS infection rates 
in four urban populations of sub-Saharan Africa and 
reported significant variations among the population. Similarly, 
[3] and [24] also documented similar geographical variability 
of infection rates. Asamoah-Ode [23] documented the 
relative higher adult HIV/AIDS prevalence rate for 
southern African countries (South Africa and Botswana) 
vis-à-vis the west African; while the [3] reports indicated 
infection rates in the order of 20% for southern African 
countries and as low as 0.5% in Western African countries. 

Geographical variability of the adult HIV/AIDS 
prevalence rates are perhaps attributed to regions’ or 
countries’ exposure to varying risk factors. For instance, 
studies shown that countries with polygamous culture [25], 
unequal participation and service opportunities for women 
[26], scarce ART treatment [27]; and transnational 
economic migration [28] were found to have higher HIV 
prevalence rates. Additionally, in the countries with 
culturally motivated gender inequality characterized by 
lesser control of women over their sexual and reproductive 
health, increased economic dependence on men and 
violent relationships risk higher HIV/AIDS prevalence 
rate occurred [29].  

3.2. Spatial Pattern of HIV/AIDS Risk 
Factors in Sub-Saharan Africa 

Table 1 shows the variables that have shown 
significance of spatial controls of indicators of 
demographic, cultural and socioeconomic variables for 
Sub-Saharan African country, just as adult HIV/AIDS 
prevalence rate. With the exception of urban population, 
all other variables have shown significant spatial dependency 
(α<0.05). While countries’ literacy, Contraceptive prevalence, 
and percent Muslim population have demonstrated strong 
spatial dependency at α < = 0.001; countries’ health 
expenditures also shown spatial dependency at α < = 0.01 
significant level. The remaining variables shown significant 
spatial dependency at I = 0.05 – 0.01. Similar varying 
strengths of spatial dependency were also noted with 
Moron’s coefficient. Countries Literacy rate (Total and 
female), prevalence of contraceptives and percent Muslim 
population have registered strong Moron’s coefficient (i.e., 
I > 0.5). On the other hand, the coefficients of Male 
literacy rate, health expenditures and GDP - per capita 
(PPP) have shown moderate Moron’s coefficient (I)  
(0.2 – 0.5); while the remaining variables were I < 0. 

The spatial dependencies of indicators of demographic, 
cultural and socioeconomic variables for Sub-Saharan 
African country ratifies essence of regional division of 
sub-Saharan African countries. Sub-Saharan African 
countries are regionalized into four regions, based on 
factors such as social-cultural, geographical and political 
similarities [30]; which the spatial autocorrelations of the 
indicators have attested. Additionally, the dual spatial 
dependence of the indicators and adult HIV/AIDS 
prevalence rates also triggers a hypothesis that stipulates 
underlying associations. This is significant because, if in 
fact this association can be established, countries will have 
additional tools available in their fight against HIV/AIDS 
pandemics in Sub-Saharan Africa. 

Table 1. Moron’s Coefficient (I) and corresponding level of 
statistical significance (α) to demonstrate spatial dependency for 
indicators of demographic, cultural and socio-economic variables of 
Sub-Saharan African countries 

 Variables Moron
's I 

α 
(999 

Permutation) 
1 Urban Population 0.15 0.056 

2 Total Literacy 0.50 0.001* 

3 Female Literacy 0.51 0.001* 

4 Male Literacy 0.37 0.001* 

5 Unemployment rate 0.17 0.033* 

6 GDP - per capita (PPP) 0.33 0.003* 

7 Infant mortality rate 0.19 0.024* 

8 Life expectancy at birth 0.18 0.028* 

9 Contraceptive prevalence rate 0.50 0.001* 

10 Health expenditures 0.24 0.010 

11 Education expenditur 0.18 0.035* 

12 Percent Muslim Population 0.60 0.001* 

Table 2. Coefficient of determination (R2), beta (β) and 
corresponding level of statistical significance (α) for spatial 
relationships of Adult HIV/AIDS prevalence rates with indicators of 
demographic, cultural and socio-economic variables of Sub-Saharan 
African countries 

 Variables R2 β α 

1 Urban Population 0.01 -0.012 0.754 

2 Total Literacy 0.81 0.063 0.018* 

3 Female Literacy 0.81 0.064 0.004* 

4 Male Literacy 0.80 0.040 0.166 

5 Unemployment rate 0.80 0.063 0.179 

6 GDP - per capita (PPP) 0.80 0.000 0.091 

7 Infant mortality rate 0.80 -0.046 0.073 

8 Life expectancy at birth 0.83 -0.319 0.000* 

9 Contraceptive prevalence rate 0.84 0.137 0.000* 

10 Health expenditures 0.80 0.299 0.152 

11 Education expenditures 0.81 0.567 0.003* 

12 Percent Muslim Population 0.80 -0.029 0.049* 

 
The spatial lag modeling is used to establishthe 

relationships between demographic and socio-economic 
indicators of Sub-Saharan African countries and their 
corresponding adult HIV/AIDs prevalence rate. With the 
exception of percent urban population, which demonstrated a 
very weak relationship (R2 = 0.01), the remaining indicators 
have registered strong relationships (R2 = 0.84). Countries’ 
contraceptive prevalence rates and life expectancy at birth 
are the strongest determinants of Adult HIV/AIDs 
prevalence rate followed by literacy rates (total and  
female) and education expenditure as a percentage of GDP 
(R2 = 0.81). The remaining indicators also documented a 
strong relationship (R2= 0.80). However, despite the 
detected strength of the relationships, only the relations 
with countries percent Muslim population, life expectancy 
at birth,  education expenditure as percentage of GDP, 
contraceptive prevalence rate, and literacy (Total and 
Female) were significant (α <0.05). Significant positive 
relationships (β) were documented for education 
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expenditure as percentage of GDP, contraceptive 
prevalence rate, and literacy (Total and Female) whereas 
the relationships were significantly negative (β) for 
Muslim population and life expectance at birth. 

The significant negative relationship (-β, and α <0.05) 
between Adult HIV/AIDS prevalence rates and countries’ 
life expectance implies that people have shorter lives in 
the countries where HIV/AIDS prevalence rates are high. 
Additionally, countries with the higher percent of Muslim 
population, tend to have lower Adult HIV/AIDS 
prevalence rates. This finding corroborates with other 
studies, which reported that HIV/AIDS is among the top 
most killing diseases in Africa [31,32]. It also corroborates 
with reports indicating a strong impact of Islamic faith 
against HIV/AIDS infection in some regions Africa 
[33,34]. According to these studies [32] and [33], Islam 
faith has strong influence on local values, morals, and 
government policies that it has sustained infection rates, in 
these countries, at a negligible level. This is attributed to 
the strong social taboo of pre-marital [33] and extra-
marital [34] sexual relations in Muslim communities.  

On the other hand, a significant positive relationship  
(-β, and α <0.05) between Adult HIV/AIDS prevalence 
rates and countries’ education expenditure and literacy 
rate invoke a closer look at the data.  According to this 
result, countries, which incur higher expenses on 
education and therein has literacy rate exhibited higher 
HIV prevalence rates. This contradicts with several studies 
which have attributed declining HIV/AIDS prevalence 
rates to improving education [35,36,37,38] (Fylkesnes et 
al, 2001; Baker et al., 2011; Fortson, 2011; and Brent 
2014). Fylkesnes [35] indicated declining adult HIV/AIDS 
prevalence rate with increasing educational status of 
childbearing women of Zambia; while [36,37,38] 
illustrated a trend of declining adult HIV/AIDS incidence 
and prevalence rates due to education’s ability to bring 
about behavioral changes, improved cognitive skills, and 
informed decision making and risk assessment skills 
among the population. Obviously, education through its 
influence on decision making and empowerment, remains 
a key intervention strategy of HIV/AIDS pandemics in 
Africa. However, the inability of the model to reveal this 
fact at national scale is maybe attributed to the model’s 
sensitivity to other tenacious factors or the scale of the 
investigation. For example, west African and Sahelian 
countries such as Niger (19.1%), Guinea (30.4%), Burkina 
Faso (36%), Benin (36%) and Mali (38%) have the lowest 
literacy rate in the continent, while also having the lowest 
adult HIV/AIDS prevalence rates (< 2.5%) [18]. On 
contrary, with the continent’s highest literacy rates like 
Zimbabwe (86.5%), Swaziland (87.5%), Botswana (88.5%), 
and South Africa (94.3%) also exhibited the highest adult 
HIV/AIDS prevalence rates (>16.7%) [18]. Therefore, it 
could be possible the model became more respondent to 
the impacts of Islamic culture on HIV/AIDS infection than 
the literacy rates. Regionally or nationally disaggregated 
investigation on this factor could uncover the underlying 
role of education on HIV/AIDS intervention. 

Similarly, the relative higher rate of contraceptive 
prevalence and health expenditures as percentage of GDP, 
in the countries with higher adult HIV/AIDS prevalence 
rates invoke scrutiny. Because, under normal circumstances 
higher contraceptive prevalence rate should mean greater 

control on the disease’s prevalence. However, in sub-
Saharan African countries adult HIV/AIDS prevalence 
rates is heightened in response to socio-cultural practices 
of multiple partners and promiscuity especially for males, 
polygamous relationships, commercial sex and sexual 
networking [34,39,40]. Therefore, the higher contraceptive 
prevalence rates in the countries with higher adult 
HIV/AIDS prevalence rates indicate countries’ preventive 
reaction to pandemics and the overall disease’s economic 
burden. 

4. Conclusion 

The adult HIV/AIDS prevalence rates for countries in 
Sub-Saharan African countries has shown global and local 
spatial clustering. While significant clustering for higher 
prevalence rates were concentrated in the southern African 
countries, the West African countries show a cluster of 
lower HIV/AIDS prevalence rates. Most central and 
eastern African countries did not show any significant 
clustering of the adult HIV/AIDS prevalence rates. 
Consequently, the international organizations’ (i.e., WHO, 
UNICEF, UNAIDS etc.) funding to eradicate HIV/AIDS 
in Africa must gauge their resources towards southern 
African countries (Swaziland, Mozambique, Zimbabwe, 
Namibia, South Africa, Lesotho, and Botswana), despite 
the fact that these countries would not attract foreign aid. 
Most southern African countries are economically better-
off compared to most western, central and eastern African 
countries.  

The regional variability of the epidemics is 
demonstrated to have been conditioned by literature 
supported HIV/AIDS risk factors. With the exception of 
urbanization, all other demographic, cultural and 
socioeconomic risk factors have shown the geographical 
control of various strengths. A strong geographical control 
was observed with the countries’ literacy rates, 
contraceptive prevalence rates, and percent Muslim 
population; whereas moderate controls was found with 
countries’ health expenditures. Other outstanding risk 
factors i.e., unemployment, Infant mortality, GDP - per 
capita (PPP), health expenditures and education 
expenditures and life expectancy at birth show, relatively 
weaker geographical control.  Of the factors, however, 
only Literacy (female), life expectancy at birth, 
contraceptive prevalence rate, education expenditure and 
percent Muslim population have shown significant degree 
of spatial relationship with the adult HIV/AIDs prevalence 
rates, indicating the need for improved primary education 
and gender participation in combatting HIV/AIDS in 
Africa. Geographical location is very much a component 
of HIV/AIDS risk and that funds should be diverted to 
match the regions identified greatest need. 
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