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ABSTRACT 

Lack of integration and coordination between 
HIV prevention programmes and developmental 
programmes explain why many countries have 
not been able to halt the epidemic, and others 
still have unacceptably high prevalence. A frame- 
work is presented here with supporting evidence 
to argue that existing structural interventions 
may be unsustainable in the long run because 
they do not address core developmental issues 
or the “structural plus factors”. This problem 
emanates from the almost total administrative 
and intellectual disconnect between policies 
that address development issues and those that 
address HIV prevention. Usual prevention pack- 
ages may result only in short term benefits. To 
get the most out of limited global resources on 
prevention, it is critical that planners recognize 
and understand that parallel policies for AIDS 
prevention and development are not going to be 
cost-effective and sustainable, and the only op- 
tion is to approach prevention as well as devel- 
opment in an integrated manner.  
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1. INTRODUCTION 

The last two decades of HIV/AIDS prevention and 
control have shown mixed effectiveness across situations. 
As such, new infections have stabilized in many parts of 
the world but the incidence continues to rise in parts of 
Eastern Europe, Central Asia, Oceania, Middle-East and 
North Africa [1]. Besides, sustained prevalence among 
African nations continues to dominate the international 
scenario. Such inconsistency in effectiveness is arguably 
associated with limited contextualisation of prevention 
efforts across “diverse settings” (Bertozzi et al., 2008, 

Piot et al., 2009) often conceived in terms of the class of 
epidemic: low-level concentrated, generalized, or hyper-
endemic [2]. Moreover, from a programme perspective, 
the developmental context is treated as the operational 
environment consisting of critical but non-changeable 
factors that impinge on behaviour and make for differen-
tial impact of HIV interventions [3]. As a consequence, 
the structural determinants of risk behaviour do not usu-
ally include diverse developmental factors that might 
explain the variation in prevalence levels across coun-
tries. This also translates into an administrative and in-
tellectual separation between prevention policies and 
developmental policies that often result in unsustainable 
interventions for HIV prevention. This paper revisits the 
notion of “structural factors” in HIV interventions, ex-
amines the possibility of expanding the set comprising 
structural factors and analyzes the scope for integration 
with conventional behavioural interventions.  

2. RELEVANCE OF STRUCTURAL 
FACTORS: A REVIEW 

Successful prevention strategies are well-documented 
as “best-practices” in HIV prevention [4] and various 
taxonomies are available to classify such interventions. 
For instance, recent studies use the following three-way 
classification (Table 1): behavioural interventions, bio-
medical interventions, and structural interventions [5,6]. 
To elaborate, behavioural change interventions are sup-
posed to reduce risk of HIV infection by influencing be-
haviour through knowledge, awareness and improved 
access to services. This comprises a range of educational, 
motivational, peer-group based, skills-building and com-
munity normative approaches [7]. Behavioural barriers to 
access critical services such as condom distribution and 
counselling are specifically addressed through such in-
terventions. Biomedical interventions comprise medical 
interventions that help to prevent infection, reduce infec-
tiousness, and minimize the risk of transmission and ac-
quisition of HIV/AIDS. The goal is to moderate the  
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Table 1. Classification of standard HIV prevention interventions: Some examples. 

Biomedical Interventions Behavioural Interventions Structural Interventions 

Voluntary counselling and testing (VCT) 
Information, education and communication 
(IEC) 

Transformational processes like women’s 
empowerment 

Condom promotion and distribution Abstinence education 
Microcredit programs like self-help and 
support groups 

Antiretroviral treatment/therapy (ART) Peer education 
Legal processes influencing laws related to 
HIV prevalence through policies 

Mother-to-child HIV transmission (MTCT) interventions School-based education Needle availability; Syringe exchange 
Sexually transmitted infection (STI) treatment  
(“positive prevention”) 

Condom social marketing (CSM) Condom availability 

Needle exchange   Mass media campaign 

Post-exposure prophylaxis   Political support 

Blood safety   Institutional participation 

Male circumcision   Peer-based programs 

Drug substitution    

 
influence of biological or physiological factors that may 
increase infectiousness or susceptibility to HIV and pre-
vent infection from progressing after actual exposure [8]. 
Structural interventions like women’s empowerment and 
awareness-building through mass media campaigns as-
sume importance because of the recognition that broader 
social, economic, political and environmental issues in-
fluence individual risk and vulnerability to HIV/AIDS, 
and are critical for effective prevention [9]. These factors, 
in turn, are closely related to the regional patterns of 
growth and development and generally lie outside the 
purview of targeted HIV/AIDS interventions. 

While conventional behavioural and biomedical strate- 
gies remain at the heart of most interventions, the struc- 
tural approach was relatively a more recent addition to 
the burgeoning literature around effective and sustain- 
able prevention strategies [10,11]. Undeniably, the per- 
formance of behavioural change interventions to a greater 
extent is determined by the presence (or absence) of fa- 
cilitating structural environments. For example, advocacy 
and training are more effective under conditions where 
the societal perspective is not stigmatizing and the legal 
environment is protective of the risk groups. In fact, ad- 
vocacy and training is more effective if the structural 
vulnerabilities like income deprivations of risk groups 
are minimal. In this context, examples relating to market 
for unprotected commercial sex indicate that a segment 
of sex workers are willing to take the risk if premium 
clients have an inherent preference for condom-free sex 
[12-14]. Therefore, it follows that despite information 
and availability of HIV prevention strategies, it is likely 
that a significant amount of unprotected commercial sex 
will continue to occur, albeit at a higher price [13]. In a 
nutshell, the broader implications of these results are that 
interventions focusing merely on the supply side might 
not be very effective.  

Structural interventions locate the source of health 
problems in factors relating to availability, acceptability, 
or accessibility, and are targeted at the individual, organ- 

izational, or environmental levels [15]. Such an inte- 
grated approach that considers all types of interventions 
together as a package is now seen as the most effective 
way forward for HIV prevention [7,9,16]. The efficacy 
of biomedical interventions depends on the context, es- 
pecially structural barriers, and the extent of success of 
behavioural interventions that attempt to alter such barri- 
ers. Risk factors are often seen to be influenced by 
structural factors such as the type and level of economic 
growth and development, cultural practices, social norms, 
legal and policy environment, and the socio-economic 
profile of the region [11,17]. Clearly, there are multiple 
ways in which the underlying structural factors can 
manifest themselves as risk in different settings and at 
different times [18,19]. For instance, low potential for 
female labour market earnings is often taken to be an 
important reason why women go into prostitution [20]. 
Similarly, interventions with high risk population groups 
and bridge population alone may not be sufficient to 
guarantee reversal of the AIDS epidemic [21,22].  

Broadening the scope of the term “structural” to include 
socioeconomic parameters that operate at a more macro 
level of the economy can help in a deeper understanding 
of what works in HIV prevention, where it works and 
why it works. Generally, development and socio-eco- 
nomic issues are discussed in the context of vulnerabili- 
ties of population groups to HIV and its subsequent im- 
pact, especially within developing countries [23,24], as 
has been done by several Human Development Reports 
(HDRs) with HIV/AIDS theme. There is almost total 
consensus that HIV programmes should be integrated or 
“mainstreamed” within developmental planning instru- 
ments like poverty reduction strategies, through multi- 
sectoral coordination. It has been contended that poverty 
on its own cannot be viewed simplistically as a driver of 
the HIV epidemic but as a multidimensional facilitator 
that influences mobility, social and economic inequalities 
and social capital [24,25]. A good example is of migra- 
tion, which is seen as a key factor in the spread of HIV in 
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developing countries [21,26-29]. Governance and ad-
ministrative factors, political commitment, infrastructure, 
and human resource requirements are also seen as im- 
portant variables in making interventions effective [25, 
30-34].  

This review indicates that there is an inherent recogni- 
tion of these broader socioeconomic correlates of HIV; 
our contention is that this recognition has not translated 
into designs of prevention programmes, which continue 
to only recognize the traditional structural factors. For 
sustainable behaviour change beyond the short term, the 
investment seen as “structural” may have to be aug- 
mented by investing on strategies that pertain to larger 
macro and developmental concerns of a country. We call 
such factors are called “structural plus” factors and ana- 
lyze how investment in these factors can help create an 
“enabling environment” and can enhance the effective- 
ness of usual structural or behaviours interventions.   

3. “STRUCTURAL-PLUS” FACTORS 
AND HIV PREVALENCE 

Human development and governance has received less 
analytical and programmatic attention. As such, it has a 
significant bearing on HIV prevalence and its implica- 
tions can be discerned by some elementary analysis. For 
example, Figure 1 plots UNDP’s Human Development 
Index (HDI) values for 20 high HIV prevalence countries 
for the years 1995 and 2010, and reveals a negative asso-  

ciation between HIV prevalence and human development. 
It is worth highlighting that these high-prevalence coun- 
tries have performed differently over the years in terms 
of HDI as well as HIV prevalence. It is evident that HDI 
and HIV do not necessarily move together as indicated 
by the experience of Swaziland, Botswana, Lesotho, South 
Africa and Namibia that demonstrate dwindling preven- 
tion effectiveness despite considerable gain in HDI. 
Uganda is often cited as an example for successfully 
containing infection rates following an “ABC” (absti- 
nence, be-faithful and condom) prevention approach dur- 
ing 1990s [35]. However, these effects have faded gradu- 
ally due to shortage of condoms, shifts from abstinence 
based prevention policy and changed perceptions about 
risk due to availability and access to treatment [36]. 

Clearly, HDI is a simple aggregation of three factors 
that have both intrinsic and instrumental values; however, 
sustained improvements in HIV prevalence requires fur- 
ther developmental assistance, particularly in the field of 
economic livelihood, women empowerment, human rights, 
institutions and governance. Thus, for instance, if liveli- 
hood issues and lack of functioning educational institu- 
tions are critical in adolescent risk-taking behaviour, then 
additional and parallel investments in employment gen- 
erating activities and education are indispensable. We 
validate this argument by presenting some cross-sec- 
tional evidence based on data from 100 countries.  

In particular, we study the association between HIV 
 

 
Source: [37,38]. Note: The 20 countries are: ZIM, Zimbabwe; BTS, Botswana; ZAM, Zambia; LES, Lesotho; MAL, Malawi; SWA, Swa-
ziland; UGA, Uganda; TNZ Tanzania; RWD, Rwanda; NAM, Namibia; SAF, South Africa; CDI, Cote d’Ivoire; BUR, Burundi; CAR, 
Central African Republic; CAM, Cameroon; MOZ, Mozambique; GUY, Guyana; GAB, Gabon; TOG, Togo; THA, Thailand. 

Figure 1. HDI and HIV prevalence for 20 high prevalence countries in 1995 & 2010. 
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prevalence and key developmental factors such as HDI, 
gender inequality, rate of growth of GDP, Gini coeffi- 
cient of income inequality, and corruption index for good 
governance. The ordinary least squares regression results 
are presented in Table 2 which suggests that apart from 
HDI, income inequality and governance are the three 
most important correlates of HIV prevalence across coun- 
tries. The rate at which income grows is insignificant, 
which is not surprising, because the quality (or composi- 
tion)—rather than quantity—of growth is an important 
determinant of risk factors and vulnerability to HIV. 
Gender inequality also has expected direction of im- 
provement (though statistically insignificant) indicating 
that gender equity is a desirable component of an ideal 
structural environment.  

Furthermore, we focus on the bivariate association 
between HIV prevalence across countries and Gross 
Domestic Product (GDP), GDP per capita, GDP growth 
rate, public spending on health and education as a per- 
centage of GDP, and proportion of vulnerable employ- 
ment defined as unpaid family workers and own-account 
workers as a percentage of total employment. For ana- 
lytical purposes, the World Development Indicators data 
for 164 countries and four different time points 1990, 
1995, 2000 and 2005 is used.  

The concentration index (CI) is used to examine the 

association between key developmental indicators and 
HIV prevalence [39]. HIV prevalence is defined as a 
dichotomous variable and countries with adult HIV preva- 
lence exceeding one percent are defined as high preva- 
lence countries. As such, the CI ranges between +1 and 
−1 and in this instance provides a measure of the extent 
of association in prevalence that is systematically associ- 
ated with developmental indicators. If high HIV preva- 
lence is concentrated among countries with low devel- 
opmental indicators then the concentration index would 
be negative. The larger the value of the CI the greater is 
the strength of the association. 

Table 3 presents the CI estimates for the association 
between high HIV prevalence (exceeding one percent) 
and various developmental indicators. The negative CI 
coefficients for the associations between HIV and GDP 
across four time points indicate that high HIV prevalence 
is heavily concentrated among countries ranking low in 
terms of GDP. For instance, we find a CI value of −0.246 
in the year 1990, which gradually increases to −0.313 by 
2005. The negative association between income and HIV 
further intensifies when GDP is adjusted for population 
size and defined as GDP per capita. The CI value of 
−0.455 for the year 1990 continues to be on the higher 
side throughout the decade of 1990s and is computed to 
be −0.388 for the year 2005.  

 
Table 2. Cross-section regression of “structural plus” factors on HIV prevalence. 

Dependent variable: prevalence of HIV among adults in 2009 Coefficient t-statistic 
Human Development Index (HDI), 2010 −14.05** −3.01 
Income Gini Coefficient 0.20** 3.75 
Corruption Perception Index (CPI), 2010 0.79* 2.34 
Growth rate of GDP, 2009 −0.10 −0.94 
Gender Inequality Index (GII), 2008 −0.33 −0.06 
Constant −0.10 −0.02 
R-squared 0.29 
N 100 

Note: *significant at 5 percent; **significant at 1 percent. The data has been obtained from World Development 
Indicators 2010, Human Development Report 2010, and Transparency International 2010. 

 
Table 3. Concentration Index for association between HIV prevalence and development, with Standard Error. 

Associations 1990 1995 2000 2005 

CI (HIV and GDP) −0.246 [0.099] −0.299 [0.076] −0.309 [0.068] −0.313 [0.068] 

% countries with HIV prevalence above 1% (N) 20% (158) 29% (162) 33% (163) 33% (163) 

CI (HIV and GDP per capita) −0.455 [0.109] −0.422 [0.078] −0.389 [0.068] −0.388 [0.069] 

% countries with HIV prevalence above 1% (N) 20% (158) 29% (162) 33% (163) 33% (163) 

CI (HIV and GDP growth) 0.007 [0.091] 0.087 [0.071] −0.168 [0.065] −0.072 [0.064] 

% countries with HIV prevalence above 1% (N) 21% (151) 29% (163) 34% (164) 33% (165) 

CI (HIV and Public expenditure on health) - −0.282 [0.075] −0.272 [0.066] −0.211 [0.066] 

% countries with HIV prevalence above 1% (N) - 29% (164) 33% (165) 33% (164) 

CI (HIV and Public expenditure on education) - - −0.121 [0.074] −0.069 [0.083] 

% countries with HIV prevalence above 1% (N) - - 34% (124) 31% (108) 

CI (HIV and vulnerable employment) - - 0.481 [0.227] 0.331 [0.184] 

% countries with HIV prevalence above 1% (N) - - 12% (76) 13% (82) 

Source: Estimated using WDI indicators (1990, 1995, 2000 and 2005). Note: (.) indicates number of countries (N); [.] indicates standard error [s.e]. 
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There is an interesting relationship between HIV preva- 

lence and GDP growth rate: at the beginning of the 1990s 
there was no systematic association between growth rate 
and HIV prevalence (CI = 0.007) but by the end of the 
1990s HIV prevalence displayed significant concentra- 
tion among countries with negative or low GDP growth 
rates (CI −0.168 in 2000). Perhaps, a lack of concentra- 
tion in 1990 can be attributed to the widespread emer- 
gence of the epidemic across contexts but subsequently 
countries with better growth and development were able 
to reduce their prevalence. The situation in the last dec- 
ade suggests that countries with poor growth perform- 
ance are the ones sustaining a high prevalence rate. Un- 
deniably, public expenditure on health and education are 
critical components of the structural-plus matrix and the 
analysis suggests that HIV prevalence shares a negative 
association with these developmental correlates as well. 
Specifically, countries with relatively high public expen- 
diture are seen to share less of the burden then compared 
to countries with low public health expenditure. Public 
expenditure on education also shares a similar relation- 
ship but because of data limitations for several countries 
the effects are not captured fully. Finally, a vital perspec- 
tive that we observe pertains to the high proportion of 
vulnerable employment in an economy and its significant 
association with HIV prevalence. The high CI values of 
0.48 for the year 2000 suggests that HIV epidemic had 
mostly affected countries with large share of population 
in vulnerable employment. This association is sustained 
over the decade and therefore interventions seeking to 
reverse the epidemic should consider quality of employ- 
ment and growth as key structural-plus factors.  

4. DISCUSSION AND CONCLUSION 

This review and analysis indicates the centrality of 
“structural plus” factors in the HIV epidemic. Despite  

this, there has not been much integration of HIV/AIDS 
prevention efforts with other developmental investment 
across countries. One key reason is that investment deci- 
sions on vital “structural-plus” factors are not under the 
purview of institutions implementing National AIDS Con- 
trol Programmes (NACP), and there exists an adminis- 
trative as well as intellectual separation between the two 
streams in policymaking. NACPs have neither the man- 
date nor the resources to invest on activities that may 
have a sustainable impact on HIV prevention. Despite 
efforts at mainstreaming HIV/AIDS interventions into 
planning, budgeting and implementation, it has not been 
possible to really harmonize and integrate development 
and HIV/AIDS prevention strategies with development 
strategies in most countries [40].  

The recent rise in infections in Eastern Europe and 
Central Asia indicate very clearly that mere economic 
growth is not sufficient to dampen the spread of the in- 
fection. This region has had fairly robust growth, but 
despite that it is witness to the most rapidly spreading 
HIV epidemic. The vulnerabilities in this region has to 
do with injecting drug use that developed in the mid- 
1990s during the socioeconomic crisis that followed the 
break-up of the Soviet Union [41]. The affected groups 
remain the economically and socially weaker sections of 
the population with a strong association with unemploy-
ment [41].  

Table 4 summarizes the key arguments of this paper 
and illustrates why a “structural-plus” approach might 
need more focus than the standard efforts at main-
streaming. As can be seen, countries with high adult HIV 
prevalence also have low HDI rank, high poverty, high 
income inequality and high corruption. The GDP growth 
rate, however, varies from negative to fairly high, with 
Botswana, Namibia and Mozambique displaying moder-
ate to high rates of GDP growth.  

 
Table 4. Selected “structural plus” indicators in 10 countries with highest HIV prevalence. 

Country 
Adult HIV  
prevalence 

HDI 
rank 

Poverty 
Headcount 

Income Gini 
Coefficient 

GDP growth rate 
(2001-2006) 

Corruption 
Perception 

Index 

Swaziland 26.1 121 41.1 50.7 2.5 3.2 

Botswana 23.9 98 NA 61 5.2 5.8 

Lesotho 23.2 141 48.1 52.5 3 3.5 

South Africa 18.1 110 3.1 57.8 4.3 4.5 

Namibia 15.3 105 39.6 74.3 5.3 4.4 

Zimbabwe 15.3 169 38.5 50.1 5 2.4 

Zambia 15.2 150 63.7 50.7 −5.2 3 

Mozambique 12.5 165 79.8 47.1 8.7 2.7 

Malawi 11.9 153 72.3 39 2.3 3.4 

Central African Republic 6.3 159 86.4 43.6 −0.3 2.1 

Source: The data on adult HIV prevalence is from UNAIDS, 2010. GDP growth rate, poverty headcount and Gini coefficient has been obtained from World 
Development Indicators 2010, Indicators for rank of countries as per human development index (HDI) is from Human Development Report 2010, and corrup-
tion perception index is obtained from Transparency International 2010. 
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Botswana also has better corruption indicator than the 

other countries, but very high inequality. Apparently, in 
almost all these countries, the mining sector is the key 
driver of GDP, exports and employment and its linkages 
with HIV/AIDS are well established. For instance, in a 
different context [21] have contended that the mining 
sector does not lead to a growth pattern that is consistent 
with human development and such patterns of growth 
tend to throw up a whole nexus of vulnerabilities that are 
conducive to a rapid spread of HIV. 

Our conclusions are that prevention programmes may 
not be sustainable in the long run if not complemented 
with, and accompanied by, fundamental investment in 
human development that reduce poverty and inequalities 
on the one hand, and provide a conducive legal, political 
and administrative framework that permit good govern-
ance on the other. These factors go beyond the usual 
structural interventions that are often added to prevention 
programmes to make these more effective. For example, 
in areas with high school and college drop outs and low 
employment opportunities, structural interventions like 
syringe exchange programme or condom availability would 
only have limited effectiveness. Similarly, rehabilitation 
of sex workers would require not only political and legal 
interventions but also solutions where employment gen- 
eration for vulnerable women has to be a key part of any 
package of intervention meant for sex workers. 

Schemes that use peers or offer micro credit are im-
portant but not sustainable unless quantum jump that are 
sustainable over time are made in the economic and so-
cial status of sex workers. 

The foregoing arguments are even more convincing in 
the context of new infections. While usual structural in-
terventions can work at a point in time, the prevention of 
new infections requires continuous funding of such pro-
grammes on a long term basis to specifically address the 
needs of new entrants into the vulnerable pool, and may 
soon meet administrative and financial roadblocks, espe-
cially in developing countries. Clearly, engaging with 
growth that is inconsistent with human development, 
negatively impact on HIV prevention efforts, and result 
in misallocation of global funding for prevention. The 
most effective and sustainable prevention of HIV would 
continue to be an equitable growth strategy that is con- 
sistent with all round human development; only this can 
act as a true “enabling environment” for the usual struc- 
tural factors to perform their functions. Any other option 
would only end up wasting global scarce resources for 
HIV prevention.  
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