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Abstract

Background: HIV/AIDS is one of greatest global public health concerns today due to the
high incidence, prevalence and mortality rates. The aim of this research was investigate 
and estimate the global HIV/AIDS mortality, prevalence and incidence rates, and explore 
their associations with the Human Development Index.  
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Methods: The global age-standardized rates of mortality, prevalence and incidence of 
HIV/AIDS were obtained from the UNAIDS for different countries in 2015. The human 
development indexes (HDIs) were obtained from the World Bank database. The 
surveyed countries were divided into four groups according to the HDI distribution. The 
Spearman correlation coefficient and one-way ANOVA test were used for assessing the 
association of HIV/ AIDS indicators and HDI. Results: The highest rates of HIV/AIDS 
prevalence and incidence, and associated mortality in East and Southern Africa countries 
were 51.73%, 46.33% and 42.3%, respectively. Moreover, the highest and lowest global 
age-standardized rates of incidence and prevalence of HIV/AIDS was seen in adults 
ranging from 15-49 years of age for both low and high HDI countries. The prevalence 
and incidence rates of HIV/AIDS each had an inverse correlation with HDI and its four 
indicators (life expectancy at birth, mean years of schooling, expected years of 
schooling, and GNI per capita). Conclusion: Less developed countries with lower HDI 
show greater severity of the AIDS epidemic. Thus, it is essential to pay more attention to 
HIV/AIDS control and prevention programs in these countries.  
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Introduction  
Sustainable Development Goals (SDGs) is an UN plan for achieving a better 
future for all people over the next 15 years (2015-2030). It consists of 17 goals 
and 169 targets. Among the goals, the third one to to ensure healthy lives and 
promote well-being for all ages. With regard to this, one of the critical targets is 
to end the epidemics of AIDS by the year 2030.  

UNAIDS has estimated that 36.7 million people globally are living with HIV. In 
2015, approximately 2.1 million people became newly infected with HIV and 1.1 
million people died from AIDS-related illnesses (UNADIS, 2016). HIV/AIDS and 
the related illnesses represented 2.44 % of  global deaths (Institute for Health 
Metrics and Evaluation (IHME), 2015). HIV/AIDS is the 5th leading cause of DALY 
in recent years (Murray et al., 2013). However, the burden of epidemic HIV/AIDS 
varies considerably in different regions and geographical divisions (WHO, 2016).  

The difference among countries depends on various factors. The most notable 
factors or influences are wealth, education, poverty, immigration, addiction, and 
sexually transmitting diseases (Piot et al., 2007; Yancy et al., 2017). The Human 
Development Index (HDI) is associated with the development of societies; it is 
composed of the mean scores of the three indexes of life expectancy at the time 
of birth, gross national product (GNP) per capita, and education. Some of the 
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studies have reported that HDI affects HIV (Boulogne et al., 2017; Boutayeb, 
2009; Colecraft, 2008; de Freitas Souza et al., 2017). 

This present study aims to investigate the correlation of HIV related death 
incidence and HDI to understand how HIV/AIDS affect global development. 
Understanding this helps provide a basis for more purposeful medical and 
preventive measures which may be implemented.  

Materials-Methods  

The present study is an epidemiological study which utilized the global dataset 
of HIV/AIDS (this global dataset includes incidence, prevalence and mortality 
rates of HIV/AIDS worldwide).  

Global HIV/AIDS data 

The global age-standardized rates of mortality, prevalence and incidence of HIV/
AIDS were obtained from the UNAIDS for different countries in 2015 (UNAIDS, 
2016a). In fact, UNAIDS produces a biannual estimation of these indicators for 
HIV/AIDS for all countries (UNAIDS, 2016b). 

HDI 

The HDI data and its components, including life expectancy at birth, mean years 
of schooling, expected years of schooling and gross national income (GNI) per 
capita, were taken from the World Bank database from 2015 (Ledwidge et al., 
2013).	The HDI index has a range between 0 to 1; values closer to 1 reflect a 
higher HDI. In general, countries in the database are divided into four categories 
according to the value of HDI. The categories are as follows: very high 
(HDI≥0.8), high (0.7≤HDI≤0.799), medium (0.55≤HDI≤0.699), and low 
(HDI<0.55) (Ledwidge et al., 2013). 

Statistical analysis 

Descriptive statistics such as charts and tables were used to present data. 
Continual assessment of changes in trend of global incidence, prevalence and 
mortality of HIV/HIDS occurred during the time period of 2000-2015. The 
Cochran–Armitage test was used. Comparisons among HDI- categorized 
countries (very high, high, medium, and low) for HIV/AIDS incidence and 
prevalence was done with one-way ANOVA. Spearman correlation coefficient 
was used to evaluate the relationship between the prevalence of HIV/AIDS and 
incidence to the national HDI. 

The significant level was set as p<0.05. Data were analyzed using Stata 
computer software version 12 (StataCorp, College Station, TX, USA). 
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Results 

Overall 161 countries had epidemiologic data on HIV/AIDS. HDI were available 
and was included in the study. Figure 1 shows changes in the trend of global 
incidence, prevalence and mortality of HIV/HIDS during the time periods of 
2000-2015. Accordingly, the global incidence of HIV/AIDS demonstrate a 
downward trend in this period for the children (0.49 million in 2000 as compared 
to 0.15 million in 2015) and adults (2.7 million in 2000 as compared to 1.9 million 

in 2015). Note that the overall Ptrend<0.001. A similar situation existed with 
regard to the mortality rate (1.3 million in 2000 as compared to 1 million in 2015 
for adults, and 0.24 million in 2000 as compared to 0.11 million in 2015 for 

children, respectively). The overall Ptrend = 0.01. However, for prevalence, unlike 
the data for the children (a relatively stable trend), the adult data increased (27.2 

million in 2000 as compared to 34.9 million in 2015). Overall. Ptrend<0.001. 

As shown in Table 1, the highest prevalence rate, incidence rate and mortality of 
HIV/AIDS in 2015 belonged to East and Southern Africa countries, with 51.73%, 
46.33% and 42.3%, respectively. Middle East and North Africa countries had the 
lowest rates of mentioned indicators, with 0.63%, 1.01% and 1.08%, 
respectively. 

Table 1. Incidence, prevalence and mortality rate of HIV/AIDS in different 
UN region, 2015 

UN Region
People living with HIV New HIV infections AIDS-related deaths

Estimated 
frequency Percentage Estimated 

frequency Percentage Estimated 
frequency Percentage

Asia and the Pacific 5,100,000 13.89 300,000 14.48 180,000 16.20

Eastern Europe and Central 
Asia 1,500,000 4.08 190,000 9.17 47,000 4.23

East and Southern Africa 19,000,000 51.73 960,000 46.33 470,000 42.30

Latin America and the 
Caribbean 2,000,000 5.45 100,000 4.83 50,000 4.50

Middle East and North Africa 230,000 0.63 21,000 1.01 12,000 1.08

West and Central Africa 6,500,000 17.70 410,000 19.79 330,000 29.70

Western and Central Europe 
and North America 2,400,000 6.53 91,000 4.39 22,000 1.98

Total 36,730,000 100 2,072,000 100 1,111,000 100
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Figure 1. Global trend of (A) incidence, (B) prevalence and (C) mortality rate 
for HIV/AIDS by age group (2000-2015).  
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Table 2. Prevalence, Incidence & Mortality (%) of HIV/AIDS in different HDI 
regions, 2015 

According to Table 2, the highest age-standardized incidence rate and 
prevalence rate of HIV/AIDS among adults 15-49 years was seen in low human 
development region. The lowest rate were seen in very high HDI countries. 

The correlation between HDI and its components with epidemiologic indicators 
of HIV/AIDS were shown in Table 3. Accordingly, the sign of the Spearman 
correlation indicates that HDI and its components have the inverse correlation 
with HIV/AIDS incidence and prevalence. From the aforementioned 
epidemiologic parameters, the prevalence among young women (15-24 years) 
had the strongest relation with the HDI (r=-0.61, P<0.05). Life expectancy at 
birth (r=-0.72, P<0.05), mean years of schooling (r=-0.45, P<0.05) and gross 
national income per capita (r=-0.49, P<0.05) were quantified. 

Table 3. Correlation between Human Development Index and its 
components, and HIV/AIDS epidemiologic parameters 

Index
Very High 

Human 
Development

High Human 
Development

Medium 
Human 

Development
Low Human 

Development
P-value  
(F-test)

IR among 
adults15-49 
years

Mean 0.012 0.018 0.14 0.25
0.32

SE 0.003 0.004 0.04 0.08

PR among 
adults15-49 
years

Mean 0.22 0.23 2.37 3.73
0.31

SE 0.03 0.07 0.67 1

IR: Incidence rate, PR: Prevalence rate

Variable Incidence

Prevalence

Young women 
15-24  years

Young men 
15-24  years

Adults 
15-49 years

HDI -0.42 -0.61 -0.45 -0.53

Life expectancy at birth, year -0.61 -0.72 -0.54 -0.63

Mean years of schooling -0.25 -0.45 -0.3 -0.36

Expected years of schooling -0.34 -0.38 -0.32 -0.41

Gross national income per 
capita, $ -0.35 -0.49 -0.38 -0.43

* For all variables (P<0.01)
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Discussion 

In this study, we investigate the association between global age-standardized 
rates of mortality, prevalence, and incidence of HIV/AIDS obtained from the 
UNAIDS with HDI and its components, including life expectancy at birth, mean 
years of schooling, expected years of schooling, and gross national income (GNI) 
per capita, taken from the World Bank database of 2015. 

The results of this study showed the highest and lowest rates of prevalence, 
incidence and mortality of HIV/AIDS were related to East and Southern Africa 
countries & Middle East and North Africa countries, respectively.  Also, the 
highest and lowest of the global age-standardized rates of incidence and 
prevalence of HIV/AIDS was observed among adults 15-49 years- in low and 
very high HDI countries, respectively. Prevalence and incidence rates of HIV/
AIDS had inverse correlations with national HDI and its four indicators (life 
expectancy at birth, mean years of schooling, expected years of schooling, and 
GNI per capita). 

In our study, the highest rates of prevalence, incidence, and mortality of HIV/
AIDS were related to East and Southern Africa countries, consistent with reports 
and studies conducted in this filed (Akeroyd, 1994; Arndt and Lewis, 2000; HIV/
AIDS, 2010). There are several factors that account for Africa’s high infection 
rate. The first and most common reason is the high rate of  poverty and 
economic disparity. Another important factor is lack of education since 
education plays a vital role on both HIV/AIDS awareness, as well as support for 
those affected by the illness. Also, other factors include the high rate of 
prostitution, polygamy and promiscuity, sexual violence, rapid urbanization and 
mobilization. Each plays a major role on high infection rates and the spread of 
the epidemic in East and Southern Africa countries (Arndt and Lewis, 2000; De 
Cock et al., 2002; Whiteside, 2002). Thus, preventive interventions may be 
effective regardless of the impact of the factors on those continents.  

Moreover, in our study the highest and lowest rates of age-standardized 
incidence and prevalence of HIV/AIDS were observed among adults (15-49 years 
old) in low HDI and very high HDI countries. The results are consistent with 
studies conducted in this filed (Ärnlöv, 2016; Gesesew et al., 2016; Lou et al., 
2014). The results are logical due to the prevalence of high-risk behaviors related 
to HIV/AIDS (e.g. injecting drug use and unprotected sexual activity) in adults 
aged 15-49 years; additionally, it should be noted that the interventional 
programs of prevention should be focused on this age group (15-49 years).  

The prevalence and incidence rates of HIV/AIDS had inverse correlation with HDI 
and its four indicators, including life expectancy at birth, mean years of 
schooling, expected years of schooling, and GNI per capita. Indeed, prevalence 
and incidence rates were higher in countries with lower HDI compared to those 
with higher HDI. These results are also consistent with other similar studies which 
have been carried out in this field (Ärnlöv, 2016; Gesesew et al., 2016; HIV/AIDS, 
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2010; Lou et al., 2014). Many studies have shown that HIV/AIDS has a significant 
effect on health and that good indicators include mortality rates and life 
expectancy. For example, two studies in the field of global inequality of life 
expectancy have shown that the 6 years of the difference in life expectancy 
between Africa and North America is related to AIDS (Dorling D; Wong et al., 
2017).  

Moreover, in this study the mean years of schooling had an inverse correlation 
with prevalence and incidence rates of HIV/AIDS. Education is an important 
component of HDI and it is necessary to include that parameter, especially in 
countries with low- and medium-income. In most African countries, HIV/AIDS has 
shown an inverse association with primary education, especially in girls (Wong et 
al., 2017). In these countries the death of parents due to AIDS is frequent; the 
issue of family economic situations will aggravate and also will increase the 
number of children dismissed from school (Boulogne et al., 2017; Lou et al., 
2014). On the other hand, an important factor that has a major role in prevention 
of HIV transmission is mean years of schooling. This factor is essential in 
interventional programs of prevention.  

Various studies have shown that HIV/AIDS is a disease of poverty. More than 
60% of people living with HIV/AIDS in the world have been deployed in sub-
Saharan Africa. Indeed, the countries of this region have low economic growth 
and cannot pay the cost of high antiretroviral therapy nor prevention programs 
(Billebeau et al., 2017). Hence, poverty makes people susceptible to HIV/AIDS. 
Also, in this study the negative correlation between GNI per capita and HIV/
AIDS prevalence, and incidences rates were verified.  

Conclusion 

The results of our study revealed an inverse relationship between the global 
age-standardized rates of mortality, prevalence, and incidence of HIV/AIDS with 
its components including life expectancy, years of schooling, and GNI per capita. 
Less developed countries, as measured by HDI.	 In other words, the less 
developed countries with lower HDI have greater severity of the AIDS epidemic. 
Therefore, it is essential to pay greater attention to control and prevention 
programs for HIV/AIDS in these countries.  

Abbreviations 

GNI: Gross National Income 
GNP: Gross National Product 
HDI: Human Development Index 
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SDGs: Sustainable Development Goals  
UN: United Nation 
UNAIDS: United Nations Program on HIV/AIDS 
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