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ABSTRACT 
 

The alarming global incidence of HIV/AIDS epidemic prompted this research undertaking to explore 
several health indicators that lead to and mediate reported HIV/AIDS mortality. A number of studies 
attempted to explore and give light to the epidemic incidence, however, the understanding of the 
causality issue at the policy level is still immature. To address this issue, this paper took into 
account a number of health indicators linked to HIV/AIDS prognosis and explore its direct and 
mediating effect to the global mortality prevalence. In particular, utilizing the panel data gathered 
from World Health Organization (WHO) and World Bank data repository, this paper modeled the 
determinants of global HIV/AIDS mortality. Goodness-of-fit statistics revealed a satisfactory model 
fitting indices (χ2=12.711,>0.05, NFI=.966, CFI=.989, RMSEA=.064, SRMR =.044, and 
HOELTER=225 and 326 at 0.05 & 0.01, respectively). Furthermore, this paper developed a 
structural equations model to investigate quantitatively the interrelationships among identified 
exogenous variables and its effect on worldwide HIV/AIDS mortality. Three health indicators were 
identified to have indirect effect while two indicators have a direct effect on HIV/AIDS mortality. 
Further complicated dismantling and constructive designs are described based on the empirical 
findings of this paper. Mediation analysis for the final outcome is also outlined.  
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1. INTRODUCTION 
 
The global prevalence of Acquired Immune 
Deficiency Syndrome (AIDS) caused by Human 
Immunodeficiency Virus (HIV) has become the 
stumbling stone of developmental progress and 
one of the most talked about topic in global 
health governance [1,2]. Since the inception of 
HIV studies in 1980’s, there is an abundance of 
literature talking about the etiology, mode of 
transmission, and organ-specific pathology 
specifically its mechanism to alter normal 
immune system functioning that made human life 
vulnerable to opportunistic infection. While 
technological breakthroughs in the development 
of antiretroviral treatments (ART) have confirmed 
its efficacy in suppressing HIV and AIDS-related 
intervention [3-6] the epidemic control remains 
disproportionately attained among countries                   
[7].  
 
Currently, based on the estimates of UNAIDS [6] 
there were 36.9 million people estimated 
worldwide who are living with HIV in the year 
2014, which is 5 million higher compared to 29.8 
million people that were appraised in 2001. The 
worldwide prevalence slayed 1.2 million of 
people in 2014, which is 42% lower compared to 
2004. However, it is still the leading cause of 
mortality globally and the primary cause of death 
in the African continent. Alarmingly, there were 
reported 2 million cases of HIV infections in 
2015, which corresponds to 5,600 cases of new 
infection daily. The circumstances of new 
infection were attributed to heterosexual 
transmission, although several risk factors vary. 
On the other hand, in some countries, it was 
reported that the epidemic is attributed to men 
who have sex with men (MSM), shared 
parenteral drugs, and commercial sex workers.  
 
Even though HIV detection capability has 
improved over time, increasing the number of 
people to learn about their HIV status is still vital 
since nearly half of the total HIV-infected 
individuals are still naïve that they are infected 
[8]. This gives importance to the presence of 
testing and counseling facilities that are 
competent enough to handle HIV-related cases. 
HIV infection has led to the renaissance of 
tuberculosis infection (TB), especially in the 
African continent, and TB became the leading 
cause of mortality among people with HIV/AIDS 
worldwide [8]. Moreover, more than half (51%) of 
all adults living with HIV globally are women. In 
fact, HIV-related deaths are the leading cause of 
deaths among women of reproductive age [6], 

which are attributed to differential access to 
public health services, gender inequalities, and 
sexual violence. As a result, women are twice 
more likely to acquire HIV infection compared to 
males internationally. Additionally, there were 2.6 
million children all over the globe living with HIV 
in 2014 with more than 200,000 new cases of 
HIV infection and 150,000 HIV/AIDS-related 
mortality [6].  
 
Countries that are fighting to the concentrated 
HIV/AIDS epidemic are facing new challenges in 
the economic dimension [9,10]. The simplest 
explanation of the causality between health and 
the economy is through the productivity of the 
workers. Those who are healthier can be able to 
work more efficiently, both physically and 
psychologically [11]. Several pieces of evidence 
link this to numerous countries, but the largest 
part of those existing with HIV (97%) exist in low 
to middle revenue nations, predominantly in sub-
Saharan Africa [12]. The upward relationship 
between lower socioeconomic status and HIV 
progress was well documented in a number of 
literature [13-15]. The majority who were 
identified to have HIV or at risk of HIV infection 
does not have access to facilities that offers 
preventive and curative services [12]. This 
makes HIV/AIDS a burning public health concern 
around the globe. Although there is a scarcity of 
literature talking about the link between the 
numbers of facilities that caters to HIV/AIDS 
cases, we can clearly say that there is an 
obvious link between the two.  
 
The prevalence of HIV/AIDS disease levels 
varies accordingly between countries and 
population groups within a certain country as 
well. The variation was specifically observed in 
socio-demographic and health factors than in 
projections about the pandemic effects based on 
crude epidemiological data. It was also noted in 
several studies that the difference between 
cultures in terms of the utilization and availability 
of contraceptives, educational status, and access 
to sexually transmitted diseases (STD) and 
sexually transmitted infections (STI) facilities, 
and out-of-pocket health care spending can 
explain why there is disparity in the HIV/AIDS 
prevalence levels and mortality levels. The said 
differences can be reflected in the styles of living 
and social standards of people in a certain 
demographic group. This diversity is linked to a 
wide range of biological, socioeconomic, 
behavioral and demographic factors [16].  
 
As discussed above, several studies have been 
shepherded in the worldwide scale and 
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particularly in sub-Saharan Africa talking about 
the risk factors associated with HIV infection. In a 
number of studies, the determinants or HIV/AIDS 
risk factors were grouped into two categories 
namely: sexual behaviors [17-20] and influential 
risk factors [21-24]. Accordingly, many kinds of 
literature determined the mechanism of 
HIV/AIDS spread as well as the prevention to 
contribute to a global decrease in incidence and 
prevalence. Most of the studies focus more on 
the clinical side of the topic and only a few kinds 
of literature dig deeper in the significance of 
policies and programs offered by individual public 
health services to contribute to the reduction of 
HIV/AIDS mortality ratio. One important 
parameter of policies is the availability of physical 
resources to cater to the growing needs of the 
individuals living with HIV. 
 
Only a few researchers contribute to the body of 
knowledge about HIV/AIDS in relation to health 
policy, particularly on modeling the public health 
determinants of HIV/AIDS mortality. Thus, this 
study was conceptualized to emphasize the 
importance of existing public health services 
such as facilities and testing center, antiretroviral 
coverage provided by governments to people 
living with HIV, and even out-of-pocket health 
spending to enhance the lives of people living 
with HIV in the present time. The researcher 
explored these indicators and associated health 
outcomes and verified if such has a direct or 
indirect effect towards global incidence of 
HIV/AIDS-related deaths. Understanding this 
concept in an empirical manner will provide 
grounded evidence for policy makers to revisit 
their existing policies or device new policies to 
strengthen their public health spending 
particularly to public health services that cater to 
people living with HIV. Finally, this study 
explored the influence of the identified health 
indicators in relation to the accounted HIV/AIDS 
deaths in the global scale and an empirical 
model was developed as final output of this 
paper to illustrate relationships of exogenous 
variables to HIV/AIDS-related mortality and 
portray the direct and indirect effect of several 
health indicators as contributing factor to 
HIV/AIDS mortality.  
 
2. METHODS 
 
2.1 Data 
 
Data for this study were gathered from the global 
health observatory resources of World Health 
Organization (WHO) [70] and World Bank [69] 

(WB) data repository of 193 UN member 
countries except Nauru and Vatican with lacking 
data from the six identified determinants of HIV 
deaths. A logarithmic functional form was used to 
achieve the best fit of both the exogenous and 
endogenous variables used in this study. The 
appropriate lag structure was selected according 
to the direction of the skewness and kurtosis of 
the original metadata acquired from World Health 
Organization data repository particularly 
HIV/AIDS-related statistical database and out-of-
pocket healthcare spending from World Bank. 
Although it is not necessary to perform data 
transformation since the researcher utilized the 
population in the analysis of this study, still, the 
researcher believed that normal distribution 
would be better for ease of analysis and 
interpretation even though the distribution is 
assumed normally distributed. A brief description 
of the data used, which was adopted from the 
data source is discussed below.  
 

• FaciLog is the lagged logarithm of estimated 
number of testing and counseling facilities 
per 100 000 adult population in UN 
countries averaged from 2010 to 2011 
acquired from the global health 
observatory of World Health Organization. 

• OOPLog is the lagged logarithm of out-of-
pocket expenditure as a percentage of 
total expenditure on health from 1995 to 
2013 acquired from World Bank data 
repository. 

• TestLog is the lagged logarithm of estimated 
number of people aged 15 years and over 
who received HIV testing and counseling 
per 1000 adult population from 2012 to 
2013 gathered from World Health 
Organization global health observatory. 

• PregLog is the lagged logarithm of 
estimated percentage of pregnant women 
living with HIV who received antiretrovirals 
for preventing mother-to-child transmission 
in 2013 from WHO global health 
observatory. 

• ChildLog is the lagged logarithm of reported 
number of children receiving antiretroviral 
therapy in the year 2012 from World Health 
Organization global health observatory. 

• CovLog is the lagged logarithm of estimated 
antiretroviral therapy coverage among 
people living with HIV in percentage for the 
year 2013 gathered from World Health 
Organization global health observatory of 
data. 

• DeathLog is the reported number of deaths 
due to HIV/AIDS averaged from 2001 to 
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2013 and acquired from the global health 
observatory of World Health Organization. 
 

In the following chapters, the researcher will be 
discussing the model fit, particularly the use of 
the chi-square test based on the possibility of 
numerous assumptions indicated in several kinds 
of literature, mainly those which stipulates that 
the “sample size is sufficiently large” [25]. 
However, there is a deficiency of established 
criterion in the literature about the connotation 
“sufficiently large.” Although there is no 
established range that prescribes the essential 
sampling size, it was recommended that the 
sample size should be at least larger than the 
number of covariances in the input data matrix 
[26]. The best ratio is 10 observations per factor, 
with an increment in the sampling size as the 
complexity of the model increases. In relation to 
this research, the path model has 7 determinants 
which correspond to 70 observations. Thus, 
since the researcher employed all UN countries 
in this study, it is safe to say that the number of 
observations is more than enough with 
recommended number [26].  
 
2.2 Structural Equations Modeling 
 
Structural equations modeling is an effective and 
comprehensive multivariate analysis procedure 
from the family of multivariate analysis. To be 
specific on the applicability of the tool, it functions 
more as an extension of a generalized linear 
model which permits researchers to test a set of 
regression equations altogether [27], and to 
concurrently explore the relationships between 
diverse variables [28]. Hence, grounded on the 
said assumption, this research utilized the 
above-mentioned statistical technique with the 
aid of Amos software to model the determinants 
of HIV/AIDS-related mortality in 193 UN 
countries. In the preliminary procedure done to 
carry out this study, the researcher utilized an 
OLS regression to determine the causal 
relationship of variables to a number of deaths 
due to HIV/ADIS. However, this study found out 
that even tough variables are independent of 
each other and there is no presence of 
correlation upon inspection of data; still, if there 
is an assumption that there might be existing 
mediating effects of variables, it can only be only 
be tested and detected utilizing a different 
statistical approach. As such, it was then realized 
that structural equations modeling is the best tool 
to explore these set of variables. To provide a 
clear picture of the above description of SEM, the 

hypothetical structural model for HIV/AIDS-
related deaths globally was shaped in the 
proposed model as shown in Fig. 1. 
 
3. RESULTS 
 
3.1 Model Fitting 
 
According to several published literature, it is not 
necessary to report all fit indices generated in the 
text output file of the AMOS software 
[29,26,30,31]. Several recommendations are 
being presented by several authors in reporting 
the goodness of fit of the model. Hooper, 
Coughlan, and Mullen [30] recommended the 
absolute fit indices which include Chi-Squared 
test, RMSEA, GFI, AGFI, the RMR and the 
SRMR. For this paper. the researcher opted to 
utilize the Chi-Squared test, Goodness-of-Fit 
Index (GFI), Adjusted Goodness-of-Fit Index 
(AGFI), Normed Fit Index (NFI), Comparative Fit 
Index (CFI), Root Mean Square Error of 
Approximation (RMSEA), Standardized Root 
Mean Square Residual (SRMR), and Hoelter’s 
[32] Critical N indices which utilizes both 0.01 
and 0.05 parameters (see Table 1 in appendices 
section). Each will be discussed in the 
succeeding paragraphs.  
 
The minimum discrepancy (CMIN) represented 
as χ2 is 15.999 with a probability value (p) of 
.067 which is insignificant at 0.05 alpha. χ2/DF 
was generated by dividing the value of χ2 by its 
df (9). The goal here is to yield a chi-square test 
that is more than the 0.05 alpha to accept the 
likelihood ratio that the data fits the hypothesized 
model. The χ2 value of 15.999 signifies the 
incongruity amongst the unrestricted sample 
covariance and the restricted covariance Σ(θ). In 
principle, it represents the likelihood ratio test 
statistic, which is usually conveyed as the 
model’s χ2 statistic [29]. Generally, the null 
hypothesis is expressed as Σ = Σ(θ) which is 
equivalent to the hypothesis that Σ – Σ(θ) = 0, 
and according to Bollen [33], testing the χ2 
represents simultaneous testing of all residuals in 
Σ – Σ(θ) which is zero. In other words, the H0 
assumes that the specification of the factor 
variances, factor loadings, and covariances 
(including error variances) for the hypothesized 
model presented in Fig. 1 is assumed valid in this 
case. 
 
The Goodness-of-Fit Index (GFI) is a statistical 
measure of the relative amount covariance and 
variance in the S that is mutually explicated by
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Fig. 1. Hypothesized structural equations model of HIV/AIDS-related mortality 
Note: Non-shaded boxes and the hypothesized direction of effects are based on the literature examined in 

published studies 
 

the Σ. Otherwise, the Adjusted Goodness-of-Fit 
Index (AGFI) just differ in the manipulation of 
degrees of freedom in the proposed model. Both 
addresses the issue on parsimony by integrating 
a punishment for the incorporation of more 
parameters and both can be categorized as 
absolute indices of fit since they fundamentally 
compare the proposed model with the null model 
[34]. Based on the findings of this paper, the GFI 
and AGFI values described in Table 1 (.977and 
.930, respectively), suggest that the proposed 
structural model fits the data utilized fairly well. 
 
Moving on to the next column, the Normed Fit 
Index (NFI) criterion was presented as 
recommended by Bentler and Bonett. In some 
literature, it was discussed that the NFI has the 
capability to underestimate the fit in small 
samples [29], and since this study utilizes only 
193 observations, Comparative Fit Index (CFI) in 
the following column was also presented since 
the latter takes sample size into account [35]. 
The values of both NFI and CFI range from 0 to 1 
and are consequential from the comparison of 
the hypothetical model with the null model.  
 
Hence, both provide a measure of wide-ranging 
covariation in the data. Bentler [36] originally 

proposed a value of greater than .90 in both NFI 
and CFI for the model to be considered a well-
fitting model; however, Hu and Bentler [34] 
suggested that both indices should have a cutoff 
value of close to .95. In addition, CFI should be 
the index of choice in reporting as discussed 
above in relation to sampling adequacy [35]. 
Going back to Table 1, the CFI value is .991 
which indicates that the hypothetical model fitted 
the data utilized. Considering the NFI (.980) 
which is above the .95 cutoff, the model can also 
be described as adequately fitted.  
 
The following column provides the result for the 
root mean square error of approximation 
(RMSEA). This index was described as one of 
the most informative criteria in understanding the 
covariance of a structural model undertaking 
[29]. Steiger and Lind [37] originally proposed the 
index and it takes into account the approximation 
error in the population [38] which can be 
translated into a basic form of inquiry involving 
how well the model, with unknown but optimally 
chosen parameter values, would fit the 
population covariance matrix. The RMSEA 
measures this specific type of discrepancy 
paying particular attention to the sensitivity to the 
estimated parameters in the model like in the 
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case of this paper’s hypothesized model which is 
very complex. Browne and Cudeck [38] indicated 
that RMSEA values which are less than .05 can 
indicate a good fitting model while values which 
are less than .08 are still tolerable (with 
reasonable errors of population approximation). 
On the other hand, values .08 up to .10 indicate 
a mediocre fitting model while values that go 
beyond .10 suggest a poorly fitting model [39]. 
Going back to the findings of this study, the 
RMSEA is .064 which can be interpreted that the 
proposed model is a well-fitting model. In the 
appendices section where the RMSEA table was 
presented completely, we can note that the 
confidence interval indicates that this study is 
90% confident that the true RMSEA value in the 
population falls within the bounds of .00 to .114 
indicating a tolerable degree of precision.  
 

The last goodness of fit statistical criterion that 
this paper considered was Hoelter’s [32] Critical 
N (CN) indices. This principle differs greatly from 
the discussed criteria since it focuses 
unswervingly on sampling adequacy than on the 
model fitting. Based on the development of this 
index, it rose from an effort to look for a fit index 
that can be independent of the size of the 
sample. Specifically, the index is for estimation of 
a sample that is sufficient enough to produce a 
suitable model fit with chi-square test [34]. A 
value of more than 200 is an indication of a 
model that has satisfactorily represented the 
sample data [32]. In this study, both the .01 and 
.05 Critical N values (column eight and nine) are 
greater than 200 (202 and 259, respectively), 
which imply that the hypothesized model’s 
sampling adequacy was satisfactory and 
acceptable. Finally, on the basis of the nine 
goodness-of-fit measures presented above, this 
paper can very well conclude that the 
hypothesized model as shown in Fig. 1 fits the 
sample data gathered from World Health 
Organization (WHO) and World Bank 
satisfactorily.  
 
3.2 Regression Weights 
 
Table 2 presents the regression weights which 
contains the unstandardized coefficient estimates 
generated utilizing a maximum likelihood 
technique. Accompanying with each of the 
calculated unstandardized coefficients are its 
corresponding standard error (S.E.) and critical 
ratio (C.R.) value. The standard error represents 
the predictable variation of each estimated 
coefficients and is the index of “efficacy” of the 
predictor variables in estimating the endogenous 

variable, which in the case of this paper is the 
outcomes of death related to HIV/AIDS. This can 
be simplified into the idea that the smaller the 
S.E. means the more effective the exogenous 
variables is. Every C.R. value was calculated by 
dividing the parameter estimate to its respective 
standard error, and it is approximately distributed 
as the z [26]. Furthermore, a C.R. that falls 
outside ±1.96 designates a statistically significant 
path (p<.05). Utilizing this criterion, findings of 
this study reveal that all the exogenous variables 
are highly and statistically significant (see table 2 
in appendices section) with all variables having 
less than 0.01 probability value. This implies that 
all the identified predictor variables contribute to 
the HIV/AIDS-related mortality at the 
international level.  
 
Table 2 also presents the standardized 
regression weights (β) which represent the 
standardized coefficient estimates. The values 
presented in the table are independent of the 
units in which all variables are being measured 
[26]. The purpose of presenting this table is to 
demonstrate the direct relative relationship 
happening between the exogenous variables and 
the endogenous variables. The empirical result 
suggests that an increase in the number of 
testing and counselling facilities will significantly 
contribute to antiretroviral therapy coverage 
among people living with HIV and in the number 
of people aged 15 years and over who received 
HIV testing and counselling; while a reduction will 
consequence to an increased reported number of 
children receiving antiretroviral therapy (β = 0.39; 
β = 0.52; β = -0.28, respectively). For the 
estimated number of people aged 15 years and 
over who received HIV testing and counselling, 
an increase will also strengthen the reported 
number of children receiving antiretroviral 
therapy and estimated percentage of pregnant 
women living with HIV who received 
antiretrovirals for preventing mother-to-child 
transmission; while its decline will raise the out-
of-pocket expenditure as a percentage of total 
health expenditure (β = 0.35; β = 0.32; β = -0.28, 
respectively).  
 
In addition, significant growth of the antiretroviral 
therapy coverage among people living with HIV 
will rise the reported number of children receiving 
antiretroviral therapy, estimated percentage of 
pregnant women living with HIV who received 
antiretrovirals for preventing mother-to-child 
transmission, and estimated number of people 
aged 15 years and over who received HIV testing 
and counselling; while a significant reduction will 
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consequence on increased reported number of 
deaths due to HIV/AIDS (β = 0.32; β = 0.64; β = 
0.22; β = -0.26, respectively). Lastly, improved 
out-of-pocket expenditure as a percentage of 
total health expenditure will result in a lessening 
of reported number of children receiving 
antiretroviral therapy, while increasing the latter 
will impact on increased percentage of reported 
number of deaths due to HIV/AIDS globally (β = -
0.27; β = 0.98, respectively). 
 
3.3 Empirical Model 
 
3.3.1 Direct and indirect effects 
 
Two exogenous variables have been found to 
have direct effect to the number of deaths due to 
HIV/AIDS namely estimated antiretroviral therapy 
coverage among people living with HIV (CovLog) 
and reported number of children receiving 
antiretroviral therapy (ChildLog). The direct effect 
of CovLog on DeathLog is -.823 (p=.012). Thus, a 
percentage increase in CovLog will result to 
DeathLog’s percentage to go down by 0.823. 
Moreover, the direct effect of ChildLog to DeathLog 
is .729 (p=.025). This implies that when ChildLog 
goes up by 1 percent, the percentage of DeathLog 
will also increase by 0.729. The direct 
(unmediated) effect of both CovLog and ChildLog  
on DeathLog are both statistically significant at the 
0.05 level (two-tailed). This is a bootstrap 

estimation developed after creating the 
confidence intervals (bias-corrected). See Table 
4 in the reference section. 
 
In contrast, four variables have been identified to 
have indirect effect on HIV/AIDS global mortality 
estimate. First on the list is antiretroviral therapy 
coverage among people living with HIV (CovLog). 
The mediated effect of CovLog on DeathLog is 
1.283 (p=.007). This can be interpreted that 
when CovLog goes up by 1 percent, the 
percentage DeathLog also goes up by 1.283. Next 
is the estimated number of people aged 15 years 
and over who received HIV testing and 
counseling (TestLog). The indirect effect of TestLog 
on DeathLog is .636 (p=.006). The relationship 
implies that a percentage increase in TestLog, 
DeathLog’s percentage will upsurge by 0.636. 
Additionally, the effect of OOPLog on DeathLog is 
inverse (-1.402, p=.026). This suggests that 
when the out-of-pocket expenditure on health 
increases in percentage, the number of 
HIV/AIDS-related mortality in percentage goes 
down by 1.402. Finally, the last identified variable 
is a number of testing and counseling facilities 
(FaciLog). However, the researcher opts not to 
report its mediated effect since the coefficient is 
not statistically significant (p=.997) at 0.01 or .05 
level (two-tailed). The determination of statistical 
significance is made possible by the two-sided 
bias- corrected confidence intervals constructed.  

 

 
 

Fig. 2. Path model determining the HIV/AIDS mortality, unstandardized regression weights 
Note: All paths are significant at 99% (p <0.01). See table 2 in appendices for specific value
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3.4 Methodological and Theoretical 
Limitations 

 
Data gathered from World Health Organization 
global health observatory contains a number of 
missing cases per country. To address the 
missing cases and to proceed with the data 
analysis, the researcher opted to perform 
maximum likelihood estimation using the Amos 
software feature by estimating means and 
intercepts in the estimation tab embedded in the 
AMOS software that utilizes the cases available 
to compute maximum likelihood estimates 
[40,41]. Nevertheless, the results generated 
provide unbiased parameter estimates and 
standard errors such as not having the necessity 
perform careful variable selection applied to 
impute values that are being carried out in a 
multiple imputation procedures. In addition, to 
minimize error in the data representation, 
especially in panel data, the researcher opted to 
acquire the mean value of the respective starting 
year until the last reported year of the global 
health observatory.  
 
Like any other statistical methodologies, 
structural equations modeling has corresponding 
assumptions as elaborated in the book of Ho 
[26]. In this study, all the exogenous variables 
are independent to each other and the data 
represents a unique measurement. Next, 
sampling adequacy is not an issue in this study 
since the researcher opted to utilize the 193 UN 
member countries except Nauru and Vatican and 
the data used were observed. There is no latent 
variable in the model since it is more appropriate 
to make use of observed data for observations 
less than 200 as recommended to employ the 
structural equations modeling [42].  
 
There is a scarcity of literature to further support 
the different null hypothesis of this research 
paper. However, a number of studies as 
specified in the literature review and author’s 
personal knowledge of public health services 
support the different hypothesis established in 
the construction of the hypothetical model of this 
paper - in relation to the interrelationships of the 
different exogenous variables.  
 
4. DISCUSSION 
 
Both estimated antiretroviral therapy coverage 
among people living with HIV and reported a 
number of children receiving antiretroviral 
therapy have direct effect on the HIV/AIDS-
related deaths. It was noted that antiretroviral 

therapy coverage among people living with HIV 
positively impacts HIV/AIDS mortality because as 
coverage increase, the number of deaths 
decreases. True enough, antiretroviral therapy 
has been reported to have been contributing to 
the improving the life expectancy of individuals 
living with HIV [43-45]. However, early initiation 
of the antiretroviral therapy can reduce rates of 
sexual transmission of HIV-1 and clinical events, 
demonstrating both public and personal health 
welfares from such the said therapy [46].  
 
Although antiretroviral therapy showed to have a 
significant contribution to the quality of life of 
children living with HIV/AIDS [47,44] it doesn’t 
guarantee that it will not result to death especially 
that the antiretrovirals are only for slowing the 
activity of the virus. It just provide a better quality 
of life and enhanced life expectancy while living 
with HIV [48]. Also, increasing the reported 
number of children receiving antiretroviral 
therapy significantly contribute to the accuracy of 
accounting the number of deaths due to 
HIV/AIDS globally as estimates are important in 
developing priorities for public health 
interventions. It is evident that there are countries 
that do not have a complete data of their 
reported number of children over the years and 
even lacking data at all.  
 
Moreover, antiretroviral therapy coverage among 
people living with HIV on HIV/AIDS deaths has 
been found out to have a negative direct effect (-
.823) and positive indirect effect (1.283) as 
mediated by reported number of children 
receiving antiretroviral therapy with a total effect 
of .461 (p=.044). Based on literature, 
antiretroviral therapy coverage plays an 
important role in the prognosis of individuals 
living with HIV and decreasing the transmission 
especially to low and middle income countries 
[49-55]. Thus, empirical findings suggest that 
antiretroviral therapy coverage should be 
strengthened across countries and that several 
effects should be developed to extract all cases 
of HIV infection incidence to ensure that all 
people living with HIV/AIDS can benefit to 
antiretroviral coverages. In less developed 
countries, it was observed that there is still a 
stigma about HIV, creating barriers to seeking 
antiretroviral coverage, thus increasing the 
incidence of death among HIV-infected 
individuals. Careful monitoring and accounting of 
the cases partnered with greater antiretroviral 
therapy coverage would improve the number of 
deaths due to HIV/AIDS. Also, since antiretroviral 
therapy coverage have direct (TestLog, OOPLog, 
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ChildLog and PregLog) and indirect (OOPLog, 
ChildLog, and PregLog) effect to other factors, 
improving it will also improve the incidence of 
HIV among specific population groups and 
HIV/AIDS-related expenditure.  
 
Additionally, the estimated number of people 
aged 15 years and over who received HIV testing 
and counseling exhibit an indirect effect to 
HIV/AIDS-related mortality and mediated the 
effect of antiretroviral therapy coverage to deaths 
having a total effect of .636 (p=.006). Several 
studies suggest that HIV testing and counselling 
correlates to decreased incidence of HIV/AIDs 
related deaths and transmission [56-66]. Indeed, 
the availability of the facilities catering HIV/AIDs 
testing and counseling would greatly affect the 
accuracy of accounting the actual number of 
HIV/AIDS-related incidence than of those who 
died with HIV unaccounted. Also, improving the 
number of people aged 15 years and over who 
received HIV testing and counseling will 
encourage safe sexual practices, thus, can 
positively contribute to the reduction of HIV 
incidence.  
 
Lastly, the out-of-pocket expenditure as a 
percentage of total expenditure on health 
showed to have an indirect effect on global 
HIV/AIDS-related mortality with total a total effect 
of -1.402. This evidence signifies that there is a 
poor health care spending worldwide since there 
is an increased incidence of out-of-pocket 
spending. Ideally, governments should be the 
primary responders to cater to patients living with 
HIV. Governments should offer wellness to its 
constituents by ensuring that the out-of-pocket 
health spending is decreased [67,68]. Yes, it can 
be a good sign that when out-of-pocket health 
spending rises, the incidence of mortality related 
to HIV/AIDs decreases. However, this is a 
manifestation of poor public health policy making. 
Governments should invest in HIV/AIDS health 
programs and coverage to provide appropriate 
health care services to its constituents. This, in 
turn, would contribute to the economic stability as 
evidenced by a number of studies examined in a 
different publication.  

 
5. CONCLUSION 
 
To conclude, several health indicators were 
found to have an indirect and direct relationship 
towards the number of HIVAIDS related deaths 
on the global scale. The data significantly 
predicted the model (χ2=12.711,>0.05, 
NFI=.966, CFI=.989, RMSEA=.064, SRMR=.044, 

and HOELTER=225 and 326 at 0.05 & 0.01 
respectively) with all corresponding paths 
statistically significant at 99% (p=.01). Three 
health indicators established in the hypothetical 
model were identified to have indirect effect to 
DeathLog (CovLog, TestLog, and OOPLog) with all 
three variables significant at 0.05 alpha (0.007, 
0.006, and 0.026, respectively) while two 
indicators have direct effect on HIV/AIDS 
mortality (CovLog and ChildLog); both are 
statistically significant at 95% (p=<.05). It is 
surprising that reported number of children 
receiving antiretroviral therapy has a positive 
correlation to the global mortality of HIV/AIDS-
related deaths. However, analysis of this paper 
suggested that the relationship can be attributed 
to the problem of inaccuracy in reporting the 
number of cases causing a significant decrease 
in the observed cases of HIV/AIDS mortality. 
Thus, if there will be a more accurate recording 
of the number of children receiving antiretroviral 
therapy, the accuracy of reported cases of 
HIV/AIDS-related mortality will significantly 
increase as well. Accuracy in the reporting of the 
number of cases will lead to better prioritization 
and make health care policies. 
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APPENDICES 
 

Table 1. Goodness of fit statistics 
 

Model χ2 p χ2/DF GFI AGFI NFI CFI RMSEA SRMR HOELTER 
.05 

HOELTER 
.01 

Default model 15.99 .067 1.778 .977 .930 .980 .991 .064 .044 202 259 
Saturated 
model 

.000   1.00  1.00 1.00     

Independence 
model 

802.42 .000 38.21 .475 .300 .00 .00 .441  8 10 

a. Note: N=193, b. α ≤ 0.05 
 

Table 2. Unstandardized regression weights of the direct model 
 

   b (β) 
Unstandardized 

b (β) 
Standardized 

Standard error Critical 
ratio 

CovLog <--- FaciLog .216*** .393 .037 5.900 
TestLog <--- FaciLog ..600*** .520 .070 8.588 
ChildLog <--- FaciLog -.660*** -.280 .179 -3.683 
OOPLog <--- TestLog -.080*** -.281 .020 -4.040 
ChildLog <--- TestLog .719*** .351 .162 4.448 
PregLog <--- TestLog .192*** .324 .026 7.282 
ChildLog <--- CovLog 1.362*** .318 .286 4.768 
PregLog <--- CovLog .794*** .640 .055 14.403 
DeathLog <--- CovLog -.823*** -.258 .102 -8.028 
TestLog <--- CovLog .456*** .218 .127 3.591 
ChildLog <--- OOPLog -1.922*** -.267 .445 -4.318 
DeathLog <--- ChildLog .729*** .981 .024 30.496 

Source:  Author’s calculation 
 

Table 3. Total, direct and indirect unstandardized effects of the direct model 
 

 Effect FaciLog  CovLog  TestLog  OOPLog  ChildLog  
CovLog  Total .216     

Direct .216     
Indirect      

TestLog  Total .699 .456    
Direct .600 .456    
Indirect 099     

OOPLog  Total -.056 -.036 -.080   
Direct   -.080   
Indirect 056 -.036    

ChildLog  Total .244 1.760 .872 -1.922  
Direct 660 1.362 .719 -1.922  
Indirect 904 .397 .153   

DeathLog  Total  .461 .636 -1.402 .729 
Direct  -.823   .729 
Indirect  1.283 .636 -1.402  

PregLog  Total .305 .881 .192   
Direct  .794 .192   
Indirect 305 .087    

Source:  Author’s calculation 
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Table 4. Unstandardized two tailed significance (Bias corrected) 
  

 Effects FaciLog CovLog TestLog OOPLog ChildLog 
CovLog Total .009     

Direct .009     
Indirect      

TestLog Total .013 .018    
Direct .006 .018    
Indirect .020     

OOPLog Total .015 .013 .012   
Direct   .012   
Indirect .015 .013    

ChildLog Total .133 .009 .007 .028  
Direct .010 .006 .008 .028  
Indirect .010 .007 .017   

DeathLog Total .997 .044 .006 .026 .025 
Direct  .012   .025 
Indirect .997 .007 .006 .026  

PregLog Total .010 .016 .006   
Direct  .012 .006   
Indirect .010 .012    

Source: Author’s calculation 
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