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From the most reliable estimates, since it was first brought to the worldÕs attention in the early 
1980s, HIV/AIDS has claimed the lives of between twenty and thirty million people and 
currently infects over 33 million more (UNAIDS, 2008).  While the sheer number of new cases 
increases, what is startling about the distribution and growth of the virus is the unevenness of 
infection rates.  For example, a 2005 UNAIDS2 study found that while Africa was 
 

home to just over 10% of the worldÕs populationÉ more than 60% of all people living 
with HIV worldwide reside thereÉ (the largest concentration found in Sub-Saharan 
Africa).3 

 
The next highest concentration of HIV prevalence is found in South/Southeast Asia (15%).  This 
global disparity for the year 2007 can be seen in the accompanying figure.   
 
 
FIGURE 1: Map of Global HIV Prevalence 
 
 

 
                                                
2 Created in 1995, the Joint United Nations Program on HIV/AIDS (UNAIDS) coordinates the AIDS response and 
resources of ten UN system organizations.  UNAIDS includes contributions from the Office of the United Nations 
High Commissioner for Refugees (UNHCR), the United Nations ChildrenÕs Fund (UNICEF), the World Food 
Programme (WFP), the United Nations Development Programme (UNDP), the United Nations Population Fund 
(UNFPA), the United Nations Office on Drugs and Crime (UNODC), the International Labour Organization (ILO), 
the United Nations Educational, Scientific and Cultural Organization (UNESCO), the World Health Organization 
(WHO), the World Bank, the Global Fund to Fight AIDS, Tuberculosis and Malaria, and the UNGASS Civil Society 
Steering Committee. With its headquarters in Geneva, Switzerland, the UNAIDS Secretariat works on the ground in 
more than 80 countries worldwide. Coherent action on AIDS by the UN system is coordinated in countries through 
the UN theme groups, and the joint programs on AIDS. http://www.unaids.org/en/AboutUNAIDS/ 
3 UNAIDS Epidemic Update, 2005 
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Why has the distribution of individuals infected by the disease been so geographically skewed?   
Many believe that political conflict (i.e., interstate and civil war, genocide/politicide and state 
repression) plays a major part in the explanation (Caraballo et. al. 2001; USIP 2001).  Viewing 
the distribution of political violence in the figure below appears to lend some credence to this 
suggestion.  Not only does the map of cumulative conflict from 1946 to 2001 generally mirror 
HIV prevalence throughout the globe, but again Africa emerges as a focal point. 
 
 
FIGURE 2: Map of Global Conflict 
 

 
 
 
While the relationship between conflict and HIV/AIDS is plausible on face value (some 
correlation seems to exist), it is not exactly clear how conflict matters.  For example, it may be 
the case that conflict promotes unsafe sexual activities and/or drug use among those involved in 
the relevant security forces, which (in turn) leads to greater infection rates within the zone of 
conflict (Elbe 2002; Zwi and Cabral 1991).  It may be that mobile armed forces influence 
transmission rates either in the country where conflict took place or in a soldierÕs home country 
upon his/her return (Carballo et al. 2001).  It may be the case that those displaced from conflict 
have increased interaction with infected populations, increasing their personal risk and 
transporting the virus into their host and/or home country (BuvŽ et al. 2002).  Conflict may also 
disrupt national resource and social service delivery, causing a decrease in the health care 
infrastructure as well as HIV/AIDS education and prevention programs (Boone and Batsell 
2001).  Alternatively, it might be some combination of factors.   
 
The detection of the specific causal relationships could not be more important.  On the one hand, 
the identification of relevant determinants of HIV/AIDS could assist scholars, policymakers, 
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activists, NGOs and ordinary citizens with better understanding what impact conflict has on the 
lives of those left in its aftermath.  On the other hand, such an analysis would directly assist in 
the prevention and treatment of HIV/AIDS.  Unfortunately, existing scholarship has not 
adequately addressed the Conflict-HIV/AIDS relationship. This reflects a broader issue with 
rigorous conflict studies writ large Ð it has been almost exclusively concerned with defining its 
topic of interest, dealing with extremely complicated data acquisition/quality issues and 
exploring the importance of diverse explanatory factors with a variety of methodological 
techniques.  Indeed, it was not until the last few years that researchers have begun to conduct 
systematic cross-national investigations on the aftereffects of conflict behavior including public 
health (Ghobarah et al. 2004).  And, it was not until this year that an initial attempt was made to 
rigorously examine the impact of conflict on HIV/AIDS (Iqbal and Zorn 2008). The reason for 
the neglect of this topic is not solely a problem with conflict research and researchers. Those 
interested in HIV/AIDS have tended to focus on demographic and economic explanations, 
exploring country case studies and ignoring patterns across cases.  
 
To shed some light on the influence of political violence on HIV/AIDS, we engage in two types 
of analyses.  First, we attempt to assess general relationships at the nation-year (i.e., exploring 
across-country variation).  This is done by employing a global database of political conflict,4 
refugee flows,5 and UN Peacekeeping interventions and examining their influence on global HIV 
prevalence rates in 2007.  Allowing us to consider different theoretical arguments, delayed 
influences and the incubation period of the disease, we consider both contemporaneous 
influences as well as ten-year lags.6 Second, we employ disaggregated data in Rwanda (i.e., 
exploring within-country variation) to assess more detailed patterns of conflict, migration, 
intervention and HIV/AIDS transmission. Our two-level approach allows us to derive a general 
understanding of overall trends as well as a more detailed understanding of causal mechanisms. 
 
Within this report, we outline what is generally known about HIV/AIDS and the influence of 
conflict on the disease.  We then discuss the first systematic effort to explore the relationship as 
well as some limitations with this analysis, prompting the current investigation. Following this, 
we present our general argument, the data and the research design that we use to explore it.  In 
the next section, we discuss our empirical findings from the global and Rwandan analyses.  What 
do we find?  Essentially, our global results disclose that the increased interactions between 
infected and non-infected populations as well as the availability of resources are the strongest 
predictors of a countryÕs HIV prevalence rate.  Here, conflict has no direct impact on the spread 
of HIV/AIDS and if solutions are to be found they must confront indirect and somewhat complex 
effects of political violence such as the health conditions of those displaced by conflict and those 
intervening into hostile situations.  In contrast, our investigation of Rwanda suggests that conflict 
does have a direct impact on HIV prevalence.  Again, however, there is an indirect impact 
exhibited through interactions prompted by the conflict itself (interveners and 
displaced/refugees).  Indeed, these factors offer an alternative explanation for the first finding, 
once again leading us to focus on the importance of indirect influences.  We conclude the report 
with a general overview of the project as well as some of the implications of this work for 
scholarship, policymaking and advocacy. 

                                                
4 This includes interstate and civil war, human rights violation and genocide/politicide. 
5 This includes forced refugees and internally displaced persons. 
6 Five and fifteen-year lags were considered as robustness checks. 
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Understanding HIV and AIDS 

 
There is still much that is unknown about HIV/AIDS, including its source.  It is currently 
believed that HIV/AIDS originated in Africa with simian immunodeficiency virus (SIV) found in 
primates.  The most prominent of transmission theories, Òthe Hunter TheoryÓ (Martin 2001), 
suggests that SIV was contracted by African hunters who both ate primates and were exposed to 
their blood at varying stages of the hunting process.  From this form of contraction, the virus was 
adapted into a human strand through the possible weakened immune systems and malnutrition of 
the local village population. 
 
While acquired immune deficiency syndrome (AIDS) - characterized by the severe reduction of 
a personÕs immune system - was first identified in 1981 in the United States, the human 
immunodeficiency virus (HIV) - the retrovirus that leads to the development of AIDS in humans 
(characterized by an infection in T lymphocytes) was established as the causal virus for AIDS in 
1984 (Gallo and Montagnier 2003).  As found, HIV is spread primarily through sexual 
intercourse (vaginal and anal), but also through blood-to-blood contact such as the sharing of 
intravenous drug needles, non-sterile medical procedures (e.g., blood transfusions) and mother-
child transmission at birth as well as through breastfeeding.  Full-blown AIDS is the final stage 
in the progression of HIV.  It is, of course, possible to have HIV for some time without it 
advancing to AIDS, but it is not possible to contract AIDS without progressing from HIV.   
 
Conceived in this manner, there are two points of public health intervention that have been the 
focus of attention: first, one can focus on preventing the contraction of HIV and, second, one can 
focus on preventing the progression of HIV to AIDS.  Given the high likelihood of progression 
from HIV to AIDS, however, most effort is spent on the first point of intervention. Our research 
continues in this vein.   
 
In order to prevent the spread of HIV, ÒsafeÓ behavior has to be reinforced and ÒunsafeÓ 
behavior has to be changed.  To do this people have to: (a) know how HIV is transmitted from 
one person to another, (b) have the motivation to prevent transmission from happening, (c) 
believe they have the power to change and control this behavior, (d) be willing to practice safe 
sex and (e) have access to, and be able to use existing methods for reducing the physical risk of 
transmission such as barrier protection during sexual intercourse (Carballo et al. 2001).   By 
contrast, to prevent the advancement of HIV to AIDS, antiretroviral drugs can be administered to 
strengthen a personÕs immune system.  In addition to medication, people infected with HIV can 
slow the advancement of the disease through good nutrition and a healthy life style such as 
exercise and regular amounts of sleep. 
 
What exactly is ÒsafeÓ behavior?  This varies by the particular mechanism of transmission that 
one is considering; all, however, involve reducing the risk of life-threatening activity.  For 
example, ÒsafeÓ sexual intercourse means employing some barrier protection like a condom to 
prevent infection from sexually transmitted diseases or reducing the number of sexual partners to 
engage in monogamous sexual relationships.  This is different from ÒsafeÓ intravenous drug use, 
which, in the context of HIV/AIDS, refers to employing harm reduction strategies such as not 
sharing needles between users.  These both, in turn, are different from ÒsafeÓ medical procedures 
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that involve blood screening, sterilization of surgical instruments and protection against other 
conditions where human blood is present.    
 

The Role of Political Conflict 
 
Identifying the basic elements of safe behavior is important because it is through an 
understanding of ÒunsafeÓ/Òhigh-risk behaviorÓ that we might best understand HIV/AIDS 
transmission. This is where an interest in political conflict emerges.   
 
Admittedly, the mechanisms of the Conflict-HIV/AIDS relationship are not well developed.  Part 
of the reason for this neglect is attributable to those scholars explicitly focused on HIV/AIDS.  
At present, an extensive qualitative literature exists which informs us of numerous theoretical 
possibilities regarding how conflict might influence the disease.  For example, Sagala (2006) 
focuses on the ways in which soldiers can contribute to the spread of HIV through peer pressure, 
boredom, loneliness and other stressors; Spiegel (2004) focuses on the increased risk of HIV 
infection for at-risk populations such as internally displaced people (specifically women and 
children); and, Donavan (2002) focuses on the strategic use of HIV/AIDS in the systematic 
infection of Rwandan Tutsi women.  Unfortunately, while informative as well as suggestive, 
these works do not conduct rigorous examinations of their arguments nor do they provide any 
assistance in how the relevant concepts highlighted might be measured Ð across cases.  Now this 
was never the mandate of the work identified.  Indeed, this literature mostly takes the form of 
national reports and country-specific policy recommendations which were developed to 
recommend preventative measures in future conflict settings and to assist in the development of 
country-specific solutions to particular HIV/AIDS-related problems.  These works were not 
intended to evaluate the relationship between Conflict and HIV/AIDS across space/time and they 
were also never intended to do more than suggest themes that may apply across a diverse number 
of cases. 
 
We need not simply highlight the limitations of these scholars.  Another part of the reason for the 
neglect and underdevelopment of the topic is attributable to researchers that focus on political 
conflict.  At present, this literature focuses on the effects that HIV/AIDS has on domestic 
security and Òpower projection,Ó ignoring the issue of how violence influences the transmission 
of the virus.  For example, conflict scholars are more concerned with the strategic implications of 
HIV/AIDS for the military and domestic economic infrastructure than lasting public health 
legacies. Current work suggests that the rise of HIV/AIDS, especially in sub-Saharan Africa, is 
weakening certain military forces and the power-projection capabilities of these countries (Elbe 
2002).  Scholars have focused on the strategic use of HIV/AIDS as a military weapon 
specifically targeting women through rape (Wood 2004).  Others have looked at the effect of 
high HIV prevalence on social stability and domestic crime (Weinstein 2006).  Recent work in 
political science has also focused on the effect of political institutions on healthcare spending 
related to HIV/AIDS, but this work has tended to emphasize the effects of conflict on that 
spending rather then the direct results of conflict on what happens to people (Iqbal 2004).   
 
That attention needs to be given to the subject has not passed without observation/comment.  
Indeed, a 2001 U.S. Institute of Peace Report ÒAIDS and Violent Conflict in AfricaÓ identified 
the need for a quantitative-cross national project to explore the relationship between conflict and 
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HIV/AIDS Ð especially in Africa (Docking 2001).  Until this year, however, none had taken up 
the call.  There has been a recent attempt to address the Conflict-HIV/AIDS nexus explicitly by 
two American political scientists (Zaryab Iqbal and Christopher Zorn).  This work has advanced 
our understanding of the topic Ð both theoretically as well as empirically.  It is to this work that 
we now turn. 
 
A Systematic Assessment: Iqbal and Zorn  
 
In a forthcoming study, Iqbal and Zorn attempt to address the gap in existing literature7 by 
developing and statistically examining a causal model linking conflict to HIV/AIDS in sub-
Saharan Africa. They do this while considering numerous contextual variables: wealth and 
development, economic openness, health expenditures and refugee populations. Given the 
importance of this work for the current effort, we spend a little time outlining their argument, 
data, methodology and findings.   
 
Argument.  Specifically, Iqbal and Zorn argue that political violence (in particular international 
as well as domestic Òarmed conflictÓ [Gleditsch et al. 2002]8) and HIV/AIDS are related in two 
ways.  First, conflict increases the likelihood that uninfected and infected populations will come 
into contact with one another through the movement of troops from one country to another as 
well as through the movement of displaced people.  Their point here is clear (4): 
 

ÒHIV, like any other infection spread from person to person, will follow the movement of 
peopleÓ (1995, 826). The movement of soldiers necessitated by large-scale armed conflict, 
as well as warÕs tendency to displace civilian populations, both lead to conditions in 
which the potential for HIV to spread is increased.  

 
They continue (5), 
 

Beyond the armies themselves, a signature trait of modern warfare is its displacing 
effect on local noncombatant populations. A number of recent studies have documented 
the strong relationship between violent conflict Ð particularly civil war Ð and refugee 
outflows (Schmeidl 1997; Davenport et al. 2003; Moore and Shellman 2004). Such 
populations often face serious health challenges (Toole and Waldman 1993); additional 
work has noted the more specific correlation between the presence of such migrant 
populations, including migrant labor (Lurie et al. 2003) and refugees (Decosas and Adrien 
1997), and escalating HIV infection rates. 

 

                                                
7 At one point, Iqbal and Zorn note that empirical work on existing arguments (Forthcoming, 3) has been almost 
nonexistent. The few descriptive analyses done so far offer, at best, contradictory conclusions about the nexus 
between HIV and war. Dizolele (2004), for example, notes that ÒBotswana Ð a stable, democratic, and rich nation Ð 
has the highest HIV prevalence rate among pregnant women. South Africa, arguably the most powerful country in 
Africa, is home to 5.3 million HIV-infected people Ð the worldÕs largestÓ. 
8 The Uppsala Conflict Data Project defines an armed conflict as Òa contested incompatibility that concerns 
government or territory or both where the use of armed force between two parties results in at least 25 battle-related 
deaths.  Of these two parties, at least one is the government of a state.Ó (Gleditsch 2002) 
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Second, Iqbal and Zorn argue that armed conflict raises the probability that once in contact 
HIV/AIDS-transmission events will more likely occur (4).  For example, they note that 
 

soldiers are of a sexually active age; they are highly mobile and away from home for long 
periods of time; they often valorize violent and risky behavior; they have greater 
opportunities for casual sexual relations; and they may seek to relieve themselves from 
the stress of combat through sexual activity.   

 
Iqbal and Zorn not only identify the two mechanisms above but they also focus on contextual 
aspects of the conflict that are likely to reduce transmission.  For example, in their model, 
development and economic openness are linked to domestic resources for HIV prevention 
programs, safe-sex/drug-use education and international attention/support.  As conceived, these 
factors reduce HIV prevalence by diminishing the impact of contact and risky behavior.  We 
provide their causal model below. 
 
 
FIGURE 3: Iqbal and Zorn HIV and Conflict Model 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Data and Methodology.  To test their argument, Iqbal and Zorn look at 43 countries in Africa9 
for the years 1997, 1999 and 2001 and run an Ordinary Least Squares regression model, 
including features which address issues such as spatial lags and spatial errors. The latter are 
applied in order to adjust for the impact of earlier activities in different locales (i.e., contiguous 
countries and the region of interest have an impact on what takes place within other countries). 
To operationalize conflict, Iqbal and Zorn use the data generated by the International Peace 
Research Institute in Oslo (Gleditsch et al. 2002).  The Armed Conflict Dataset used here 
includes all global conflict resulting in at least 25-battle deaths per year.  This dataset allows for 
Iqbal and Zorn to measure the effects of both low-level internal conflicts and higher magnitude 
interstate conflicts. 
 

                                                
9 Iqbal and Zorn use data from 43 African countries, however, there is no list of cases provided. 
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To operationalize HIV prevalence, Iqbal and Zorn use data from the Report on the Global 
HIV/AIDS Epidemic (2002) as released by the World Health Organization (WHO) and UNAIDS.  
The selection of this source makes sense.  UNAIDS/WHO reports estimates of HIV prevalence 
rates for all countries based on population and antenatal surveys.  In addition to considering the 
influence of conflict, Iqbal and Zorn also consider the influence of wealth/development, 
economic openness, heath expenditures and refugees, while controlling for population density, 
education, regime type (lagged) and Muslim populations.  These data were taken from a variety 
of sources Ð all standard in the cross-national literature in political science, sociology and 
economics. 
 
Findings.  The results of this examination are important for they provide insight into the 
Conflict-HIV/AIDS nexus.  For example, in their spatial analysis (i.e., where they pool all data 
together), Iqbal and Zorn find that international conflict has a large and statistically significant 
positive influence in almost every case, while the effect of domestic conflict is consistently small 
and often insignificant.  In other words, interstate conflict enhances HIV prevalence whereas 
domestic conflict has little impact, if any.  In addition to this, they find that HIV/AIDS 
prevalence rates show substantial geographic dependence even when other factors of influence 
are controlled for (i.e., countries are often affected by the HIV prevalence rates of their 
neighbors).  In addition to geographic dependence, high Muslim populations and high adult 
literacy (education) also decrease HIV prevalence.  
 
The findings reported above only consider the model for individual years.  When looking at year-
by-year influences (i.e., each cross-section of the data), there is substantial variation across time 
points.  Specifically, the positive effect of international conflict on HIV prevalence decreases 
over the three years examined.  While interstate conflict still matters, therefore, it does so in an 
increasingly less important way across time.  This applies to the other influential variables in the 
model as well (education and refugees). What does this mean?  From these results, Iqbal and 
Zorn conclude that there has been a uniform and steady decline of the Conflict-HIV/AIDS 
connection in Africa.  In short, the impact of conflict on HIV/AIDS is weakening overtime.  
Why is this?  Iqbal and Zorn attribute the reduction in influence to the rise in international efforts 
against HIV/AIDS, which began in the mid-1990s.  Indeed, they argue (23) that Òour results 
strongly imply that the vicious cycle of war, poverty, refugee status, and HIV isÉ slowly, 
breaking down.Ó  
 
Taken on its face, these results are important for they suggest that conflict is less important for 
us to address when we think about HIV/AIDS.  Additionally, it suggests that the efforts put 
forward by the international community have worked over time. 
 
While significantly advancing the study of the Conflict-HIV/AIDS nexus and leading to 
important implications regarding global efforts to confront the virus, there are several weaknesses 
with the work that prompts us to be somewhat cautious about the conclusions reached and to 
further investigate the topic.  Specifically, we highlight limitations in theory, operationalization 
and empirical examination. These are discussed below. 
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Problems with Iqbal and Zorn 
 
Theory.  As conceived, Iqbal and Zorn theorize that HIV prevalence is indirectly influenced by 
conflict through wealth/development, economic openness, health expenditures and refugees.  
Unfortunately, the model examined lacks either the sequential or interactive element that would 
be required to assess such an influence. Our first critique is thus that greater attention needs to be 
paid to exactly how conflict matters and the mechanisms by which conflict leads to HIV 
prevalence need to be reintroduced back into the analysis. 
 
For example, when measuring the effects of refugee populations, Iqbal and Zorn focus on the 
total number of refugees in the host country.  While useful, the total number of refugees does not 
get at the specific influence that conflict has on generating refugees and increasing HIV 
prevalence Ð at least, not as they theorize it.  In their model, conflict leads to refugees, which in 
turn influences HIV prevalence.  The aggregate count of refugees, however, is misleading.  This 
does not get at the different ways that refugees could matter.  On this point, we argue that the 
HIV prevalence rate of the refugee population is essential for understanding the potential impact 
of the refugee group on their host country.  Refugees from high HIV prevalence home countries 
are likely to have a positive effect on the HIV prevalence of their host country.  In contrast, 
refugees from low or medium HIV prevalence countries are likely to have little or no effect on 
the overall HIV prevalence rate of their host countries. 
 
This is not the only limitation.  There are other ways that the theorized relationships in the Iqbal-
Zorn model are not assessed empirically.  For example, by not focusing on sequential influences 
or interactions with refugee populations, the model that Iqbal and Zorn provided in their own 
paper is not followed.  This is crucial because the direct effects of conflict on HIV prevalence 
were not theorized but these are the only influences investigated.  
 
Operationalization.  Although acknowledging that there are important differences in conflict that 
need to be addressed in any empirical examination of its impact on HIV/AIDS, Iqbal and Zorn 
fail to account for important variation across conflict in their model.  Instead, they assume that 
there are greater differences between domestic (within country behavior) and international 
(between country behavior) forms of conflict than there are within each category, without 
subjecting these assumptions to empirical examination.  This is problematic.  For example, if the 
duration of the conflict, its destructiveness and the amount of distance soldiers have to travel to 
engage their enemy is of interest, then these should be the dimensions that are operationalized.  
Such measurement would provide a more accurate representation of the theoretical argument.  
 
In addition to complications with theorizing and measuring conflict as well as exactly how it 
influences HIV prevalence, there are also problems with measuring HIV/AIDS itself Ð the 
dependent variable.  At present, Iqbal and Zorn rely on the UNAIDS/WHO Report on the Global 
HIV/AIDS Epidemic (2002).  Unfortunately, UNAIDS/WHO HIV prevalence rates rely on data 
sources compiled by national government and research institutions.  These data vary 
considerably according to the quality of the collection across country.  An even bigger problem 
is that these data are not comparable across time because of yearly updates to the 
WHO/UNAIDS estimation models for HIV prevalence (discussed further below).  The problem 
here is that in their statistical analysis Iqbal and Zorn find that there is a reduction in HIV 
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prevalence across time as well as a reduction of the effect that conflict has on HIV prevalence.  
While currently attributed to the prevention work of the international community, it could also be 
the case that Iqbal and ZornÕs findings emerge because of the increasing quality of HIV data and 
estimation over time and the decrease in HIV prevalence rates globally that is attributed to an 
early overestimation in UNAIDS/WHO sampling.  Such an issue merits close consideration as 
the implications are extremely important. 
  
Examination.  Finally, Iqbal and ZornÕs research is limited because it needed to account for 
additional factors in order to determine the possible outcome of infected and non-infected 
population interaction.  For example, there is no consideration of the pre-conflict HIV rates of 
both the host and refugee populations, the HIV prevalence rate for soldiers (both international 
and domestic), the management of refugee camps and the return rates of refugee populations.  
The degree to which populations interact with one another is directly related to the HIV 
prevalence rates.  Although acknowledged by Iqbal and ZornÕs theory, this interaction between 
populations and HIV prevalence is not included in the models that are tested.  Added to the 
limitations discussed above, it is clear that while the study of the Conflict-HIV/AIDS nexus has 
been significantly advanced by this work, further analysis is merited.  We provide such an 
examination below. 
 

A New Direction for the Conflict-HIV/AIDS Nexus 
 

Within our research, we attempt to build on Iqbal and ZornÕs path-breaking research, address the 
limitations discussed above and further advance our understanding of how conflict influences 
HIV/AIDS.  These advancements concern theoretical as well as measurement issues.  We largely 
agree with the statistical approach adopted by Iqbal and Zorn although we disagree with the 
selection of the relevant cross-section that merits examination.  These issues are each discussed 
in turn.  
 
Theory.  Explicitly drawing upon and extending the model discussed above, we explore three 
mechanisms that influence HIV prevalence: behavior, resources and interaction.  Like Iqbal and 
Zorn, these are the factors that are directly influenced by political conflict and that influence 
HIV/AIDS.  Our approach differs from the mechanisms laid out by this work, however, in 
several ways. First, we add a mechanism to the model Ð behavior.  This captures the changes in 
an individualÕs risk calculus that result from their personal security and perceptions of the future 
and represents the direct effects of conflict on HIV/AIDS. Second, in our model, we condense 
wealth and development, economic openness and health expenditures into a single mechanism Ð 
resources.  As all three of these factors influence the ways in which a country is able to support 
and prevent the spread of HIV (i.e., social spending for public health and education) this seems 
more than reasonable.  Finally, we take the refugee variable and include it within a broader 
category of what we call interaction.  What Iqbal and Zorn really seem to be interested in is the 
way in which different populations interact with one another.  While only operationalized by the 
number of refugees in a conflict country, in their discussion they theorize more interactions than 
simply refugees.  Such a position directly follows existing qualitative literature.  For example, 
there are multiple types of interactions that take place between soldiers, interveners and both 
internally displaced persons (IDPs) and cross-border refugees.  All of these actors need to be 
considered.  
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Each of these mechanisms is discussed below.   
 
Behavioral Breakdown 
 
In addition to the explanatory factors included in the Iqbal and Zorn model, we begin with a 
mechanism regarding the effects of social and behavioral breakdown in times of conflict.  As 
mentioned above, Iqbal and Zorn theorize the direct effects of conflict, but do not explicitly test 
these effects.  Behavioral breakdown, therefore, demonstrates the direct effects of conflict on 
HIV/AIDS.   
 
HIV/AIDS prevention and education systems are predicated on an individualÕs desire for self-
preservation.  In order to practice ÒsafeÓ behavior, individuals have to have a desire to protect 
themselves from the life-threatening disease.  Changing behavioral calculi in times of conflict 
reduces the likelihood that individuals will protect themselves for the future; indeed, in these 
contexts there is very little sense of a future at all.  High levels of futility in times of conflict can 
cause individuals to disregard their long-term personal safety by failing to participate in ÒsafeÓ 
behavior to prevent HIV/AIDS.  Conflict is also responsible for the breakdown of social 
networks and family structures that act as additional support against ÒunsafeÓ behavior.  The 
more that an individual is exposed to conflict the more pronounced these effects are likely to be. 
 
Resource Reduction 
 
Like Iqbal and Zorn as well as existing qualitative literature, we agree that one of the most 
important causal links between conflict and the spread of HIV/AIDS is the reduction of resources 
away from public health/social services and towards more pressing security needs.  Engaging in 
conflict, both international and domestic, taxes a countryÕs national resources, often pulling 
money and energy from domestic social services.  This prioritization is important because 
prevention and treatment of HIV/AIDS is expensive and time consuming.   Prevention programs 
are most effective when applied consistently across time in order to provide the receivers of 
information with a coherent, informative and persuasive message.  Public health education 
programs are also needed to combat ÒunsafeÓ patterns of sexual behavior, which can include 
multiple partners and/or early sexual activity, as well as other high-risk behavior such as 
intravenous drug use and non-sanitary medical practices.10 Changing priorities can have 
important deleterious effects here as well.  In addition to HIV/AIDS specific resources, conflict 
can also reduce national education spending and general health services.  Both have been 
theorized to have preventative effects on the spread of HIV/AIDS. 
 
 
 
 

                                                
10 In some areas of the world, these education programs must not only reach a hesitant/skeptical audience but they 
must also combat locally disseminated myths about virus transmission and prevention.  HIV/AIDS stigmas can 
disincentivize participation in education groups or receiving public treatment.  For example, a 2003 study in Cape 
Town, South Africa found that attitudes towards HIV/AIDS was a more significant predictor of getting tested for 
HIV than knowledge about the spread and risk of the disease (Kalichman and Simbayi 2003).  
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Increased Interaction 
 
Finally, again following Iqbal and Zorn as well as diverse qualitative scholars, another causal 
link between HIV/AIDS and conflict is the increased interaction between populations, which (in 
turn) leads to increased risks for previously unexposed communities.  As conceived, increased 
interaction can occur in a variety of ways.  For example, there is an increased interaction 
between soldiers from both sides of the conflict and the civilian population.  Armed forces 
(within as well as outside of the country) can enter into previously segregated communities either 
bringing HIV/AIDS in or taking it out.  Military personnel traditionally engage in high-risk 
sexual and drug activity due to the pressures of their occupation as well as the stress of extended 
stays away from home (Tripodi and Patel 2002).  Soldiers are also more likely to use and 
promote a traveling sex trade that can become a regional conduit for HIV/AIDS transmission 
(Sagala 2006). These potential effects are not only linked to security forces.  Non-military 
communities (civilians) who previously had low interaction with HIV/AIDS can be subjected to 
the virus from those carrying the disease.  Conversely, isolated communities with high HIV 
prevalence rates can also increase HIV prevalence within entering populations. Moreover, 
potential effects are not isolated to domestic combatants or civilians.  International intervention 
forces (either military or peacekeeping forces) can enter into a conflict country where they will 
either expose themselves to increased risk of HIV/AIDS or transmit HIV/AIDS to a previously 
unexposed population.  Similar to the argument about military personnel, often international 
interveners engage in more high-risk sexual activity as they are more likely to be away from their 
social support structures, cultural norms and home for long periods of time. 
 
Beyond the increased interaction with soldiers and interveners, civilians in conflict may come 
into increased contact with other groups of the population (Moore and Shellman 2007).  For 
example, internally displaced persons fleeing the conflict with higher or lower HIV/AIDS 
prevalence may travel to other areas of the country with higher or lower HIV/AIDS prevalence.  
Additionally, refugees fleeing the conflict with higher or lower HIV/AIDS prevalence may, 
themselves, travel to another country with varying HIV/AIDS prevalence rates thus altering their 
personal risk (Davenport et. al 2003).  
 
This discussion leads to a very different conceptual model from that presented by Iqbal and Zorn.  
 
FIGURE 4: Davenport and Loyle HIV and Conflict Model 
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All Conflicts Are Not Alike  

 
In addition to the reconfiguration of Iqbal and ZornÕs causal model, we modify the understanding 
of conflict and the ways that variation in this behavior can influence HIV/AIDS. 

 
Within any investigation of the relationship between political conflict and HIV/AIDS it must be 
acknowledged that not all forms of conflict are likely to exhibit the same influence.  Essentially, 
the effects of conflict vary along two dimensions: actions and actors.  Changes in these 
dimensions directly impact the ways in which a conflict influences the mechanisms of resources, 
integration and behavior.  The different intersections are discussed briefly. 
 
Actions.  Conflictual behavior varies in many ways: the magnitude of violence, duration and 
geographic scope.  These variations have different impacts on population behavior, resources and 
interaction, which (in turn) effects the overall rate of HIV prevalence in a country. 
 
In line with Iqbal and Zorn, we argue that conflicts with higher levels of violence are likely to be 
more socially disruptive.  High magnitude conflicts are more likely to decrease safe behavior 
among participants to and observers of this violence, decrease resources and domestic social 
services and cause an increased interaction between refugees, soldiers and different civilian 
populations.  Consequently,  
 

Actions 1: Increases in the magnitude of violence in a conflict increases the HIV 
prevalence in the conflict country. 

 
In addition to the magnitude of violence, conflicts of longer duration are likely to have similar 
effects on civilian populations. Our logic here is pretty straightforward: all of the negative 
aspects of conflict are likely to be magnified with a populationÕs increased exposure to violence. 
Longer conflicts require greater domestic resources and can significantly redirect finances, 
medical professionals and supplies away from HIV/AIDS programs towards more strategically 
pressing aims over a longer period of time (Elbe 2002).11  Additionally, longer conflicts likely 
increase unsafe interactions, thereby decreasing ÒsafeÓ behavior (Mock et al. 2004). This is 
explained by the fact that these types of conflicts potentially keep soldiers, interveners and 
civilians away from home for longer periods of time, which increases participation in 
extramarital sex and other high-risk behaviors (Fourie and Schšnteich 2001).  In line with this, 
we advance the following hypothesis: 
 

Actions 2:  Increases in conflict duration will lead to an increase in HIV prevalence for 
the conflict country. 

 
Finally, the geographic scope of a conflict is likely to have a significant impact on the way that 
conflict influences HIV prevalence rates.  Geographically dispersed conflict will increase the 
likelihood that infected populations (soldiers, interveners and/or civilians) will come into contact 
with uninfected populations (Mock et al. 2004).  The spread of HIV into previously uninfected 

                                                
11 Reductions in social services include the reduction in preventative education, diagnosis and treatment of HIV in a 
particular country. 
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rural areas is another hazardous byproduct of conflict dispersion (Elbe 2002).  Related to this, 
geographically dispersed conflict might directly impact the medical profession as doctors, nurses 
and clinics are forced to either flee a previously safe area or relocate away from high-need, high-
risk areas.  This renders consistent service and resource delivery impossible.  We thus explore:  
 

Actions 3:  As the geographic scope of a conflict increases, the HIV prevalence rate in a 
conflict country will increase. 

 
Actors.  While again agreeing with Iqbal and Zorn about the importance of refugees, we disagree 
with how they have limited the discussion to these actors alone. We attempt to address these 
concerns below. 
 
Expanding on the understanding of interaction, we theorize the affects of three different types of 
actors: soldiers, interveners and refugees.  Acknowledging the existence of different actors is 
important because they (again) likely have different impacts on behavioral implications, 
resources and interactions, and subsequently on HIV prevalence rates and these varying effects 
should be addressed accordingly. 
 
Foreign and/or domestic soldiers are crucial for understanding how conflict influences 
HIV/AIDS because a larger number of soldiers on both sides of a conflict are likely to increase 
rates of interaction between soldiers and civilian populations as well as require greater resources 
from the relevant state institutions.12  As the number of soldiers increases, we would expect the 
rate of interaction between soldiers and civilians to increase.  We would also expect the 
resources available for social service delivery to decrease, causing an increase in HIV prevalence 
rates in the conflict country.  Drawing on this, we expect: 
 

Actors 1:  As the number of soldiers in a given conflict increases, HIV prevalence rates 
will also increase. 

 
As conceived, foreign soldiers and interveners pose a different theoretical challenge to the 
understanding of conflict and HIV/AIDS.  Both of these forces can come from areas with 
different HIV prevalence rates than that of the conflict country, impacting the risk of the 
outsider/civilian interaction. 
 
Iqbal and Zorn argue, as well as find, that international conflicts lead to higher increases in HIV 
prevalence than do domestic conflicts/civil war.  We suggest that it is not the ÒinternationalÓ 
nature of the combatant groups that matters, but rather the presence of international forces (either 
combatants, intervening forces, or peacekeepers) that is likely to have this positive effect on HIV 
prevalence.  ÒInternationalizedÓ conflicts include multiple groups with varying rates of HIV 
prevalence.  The interaction of these groups with the civilian population during a conflict is 
likely to have a positive (i.e., worsening) effect on the overall HIV prevalence of the conflict 
country.  For example, it is possible that soldiers and humanitarian interveners bring HIV/AIDS 
with them. The HIV prevalence rates of the soldiers and intervening forces should determine the 

                                                
12 It is possible that soldiers (both foreign and domestic) are subsumed under the different types of conflict 
(international and domestic) in the Iqbal-Zorn model but this is merely speculation on our part; there is no explicit 
mention of this within the article. 



17 

affect that interaction between these groups and civilians will have on HIV rates in the conflict 
country.  Consequently,  
 

Actors 2: Soldier and interveners from countries with a higher rate of HIV prevalence 
will increase the HIV prevalence rate in the conflict country. 

 
In addition to soldier populations and their level of interaction with the civilian populations there 
is the situation of civilians themselves.  As detailed above, conflict increases the movement of 
people.  Previously unexposed groups come into contact with infected populations.  In addition 
to this interaction, the movement of populations disrupts social networks causing decreases in 
safe behavior that can lead to the contraction of HIV.  In line with Iqbal and Zorn, we 
hypothesize that greater numbers of civilian refugees will increase interaction and augment HIV 
prevalence rates in the conflict country.  But the effect of refugee populations on a host countryÕs 
HIV prevalence rate is not independent of the HIV prevalence rate of that refugee population.  
 
Here, we differ from Iqbal and Zorn as we follow the displaced (a position advocated by many 
qualitative scholars [e..g., Spiegel 2004]).   Specifically, HIV/AIDS will likely ÒtravelÓ with the 
refugee population and will often increase the infection rate in the host country through the sex 
trade, sexual violence and high-risk sexual encounters that accompanies these refugee groups 
(McGinn et al 2001). Countries that host refugees may not be involved in the conflict, but may 
experience increases in their own HIV prevalence rates because of interaction between the 
international refugees and the countryÕs local population.   
 

Actors 3:  Increases in international refugee populations will increase the HIV prevalence 
rate in the host country. 

 
Finally, in line with our argument regarding the HIV prevalence rates in soldier populations, we 
argue that refugees from high HIV prevalence countries are likely to pose a greater threat to a 
host country then those from a lower HIV prevalence country.  We thus explore the following:  
 

Actors 4: International refugees from origin countries with a higher rate of HIV 
prevalence will increase the HIV prevalence rate in the host country. 

 
Research Design 

 
Data  
 
As discussed in relation to the Iqbal and Zorn study, HIV/AIDS rates are notoriously complex 
and generally poorly estimated.  This is due both to the nature of the disease itself and current 
techniques of HIV/AIDS data collection.  Both are addressed below. 
 
Historically, the retrovirus (HIV) is difficult to identify as well as diagnose.  HIV symptoms are 
not immediately present and are often easy to conflate with more common conditions such as 
malaria and the flu (Morgan et al. 2001).  Additionally, the incubation period for HIV symptoms 
can be as long as 8 to 10 years (Bacchetti and Moss 1989).  Once/if diagnosed, it is often 
difficult to determine where and when HIV was contracted.  For this reason, even state-of-the-art 
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survey techniques are often unable to locate the source of the disease within a population or 
determine the timeframe within which the disease was contracted. AIDS diagnosis is equally 
problematic.  Countries currently have different definitions for what actually constitutes a 
progression from HIV to AIDS (Morgan et al. 2002).  Some countries base the definition on a 
personÕs total T-cell count (such as the United States) while others focus on symptoms and side 
effects such as opportunistic infections and cancers (as in the United Kingdom).  While recent 
developments in the World Health Organization and UNAIDS has led to an effort to standardize 
this definition, earlier data suffers from this lack of conceptual unity.   
 
As if this were not difficult enough to deal with, HIV and AIDS measurement is equally 
complex.  To begin with there are multiple ways of measuring a domestic epidemic: reported 
HIV diagnosis, reported AIDS diagnosis and deaths and HIV prevalence estimates.  Given the 
importance of understanding the alternatives, each is discussed below. 
 
Reported HIV diagnoses are generally used by domestic national health systems.  These figures 
are actual reports of diagnosed HIV cases based on HIV testing.  When such analysis is widely 
available these represent the total number of people in a given population who have been tested 
and diagnosed with HIV.  This methodology is most accurate in countries with well-developed 
voluntary testing schemes such as Western Europe, Canada, Australia and the United States.13  
These efforts are much less successful in other contexts.   
 
Several issues with this methodology require attention.  First, in order for reported diagnoses to 
be an accurate representation of a countryÕs HIV population, the whole population must have 
equal access to HIV testing facilities and be equally likely to take advantage of those facilities.  
This is not always the case.  Certain populations may be more likely to get tested than others 
either for reasons of education, access to facilities or social/cultural stigma.  If this is the case, 
then the HIV diagnosis rate is not representative of the entire population.  Second, the entire 
population of study must get tested on a regular basis.  Because of the incubation period of the 
disease people may wait to get tested for HIV until symptoms are present.  If this is the case, 
then reported figures will under-represent a given population. 
 
Reported AIDS diagnosis and deaths is another way to identify an HIV/AIDS epidemic in a 
given population.  This measurement is also primarily used on the national level for domestic 
health systems to gain a greater understanding of the epidemic in their population.  These are 
actual counts of the number of people who have been diagnosed with AIDS and/or died in a 
given population.  Because of the conflicting definition of AIDS detailed above, these numbers 
are often difficult to quantify and also difficult to compare across countries.  In addition, 
stigmatization in many countries has led to lower levels of reporting of AIDS-related deaths as 
physicians have chosen to spare families from the possible humiliation of accurate reporting 
(Groenewald et al. 2005). 
 
Finally, it is possible for countries to measure their HIV/AIDS epidemics using HIV prevalence 
rate estimations.  These estimates can be used on the national level, but they are most commonly 
used by the World Health Organization and UNAIDS to establish cross-nationally comparable 

                                                
13 While these countries represent the best case scenario for HIV diagnosis, it is still estimated that about one in four 
people living with HIV in these countries has never taken an HIV test (http://www.avert.org/statistics.htm). 
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statistics of the global HIV epidemic.  Because the actual number of HIV and AIDS cases is 
often difficult to count, prevalence rates are estimated.  HIV prevalence is defined as the 
percentage of a countryÕs population, age 15-49,14 who are believed to be infected.15  This 
number includes all people in a given population who are living with HIV, whether or not the 
disease has actually progressed to AIDS.  Such estimations are projections of a national 
populationÕs HIV-rate based on a representative sample of the population.   These estimates can 
be calculated on the national level and WHO/UNAIDS has a standardized model of estimation 
that can be applied to national data.  The accuracy and generalizability of these estimates, 
however, is contingent on the data input into these models, data which can vary significantly in 
quality.  HIV prevalence rates are used in the Iqbal and Zorn model as well as the model that we 
will present below.  We will now further discuss potential problems with the sources and 
methodology of these estimates. 
 
Sources.  Data for HIV prevalence rates can be collected through antenatal clinic anonymous 
tests, high-risk population surveys and/or population-based surveys.  Each will be discussed in 
turn. 
 
First, up until recently, HIV data has been primarily gathered through anonymous blood testing 
in antenatal clinics.  Here, pregnant women visiting select antenatal clinics are anonymously 
tested for both HIV and syphilis.  Prevalence estimates use this information on pregnant women 
to generalize the HIV rate over an entire population.  While useful, this type of information can 
be problematic in a variety of ways.   
 
For example, the data gathered at these sites is only representative in as much as the sites of the 
clinics themselves are ÒrepresentativeÓ of a countryÕs population.  Isolated and marginalized 
areas not served by these clinics are systematically excluded from the data and later estimates.  
Women who avoid antenatal clinics for religious or cultural reasons would also be excluded. 
Equally as important as the location is the issue of capability.  The quality of the data collection 
can vary widely across clinic facilities, staff and care of reporting.  HIV prevalence estimates 
attempt to correct for some of this bias, but estimates are only as accurate as the original data that 
is provided.  Additionally, estimates derived from this data assume that women who visit 
antenatal clinics are representative of all pregnant women in a given country.  This is likely to be 
problematic because recent research has suggested that as HIV takes effect, fertility can 
decrease, causing fewer HIV infected women to need antenatal services (Ntozi 2002).  If this is 
correct, then antenatal rates may be oversampling HIV negative women who still have relatively 
high or average fertility rates.  Alternatively, pregnant women in a society can be over-
representative of high-risk HIV/AIDS groups because these women are selected based on their 
sexual activity and absence of contraceptive use (Boerma et al. 2003).   
 
Second, if HIV/AIDS is believed to be prevalent in only a particularly isolated and high-risk 
sector of the population (such as homosexual men in the United States in the 1980s) then HIV 
prevalence estimates could be derived from surveys of these high-risk groups.  The quality of 
these estimates is based on the ability of the national health system to identify and test these 
high-risk groups as well as the accuracy of the assumption that HIV/AIDS is isolated within 

                                                
14 In some HIV prevalence estimations, all adults ages 15 and above are estimated. 
15 For more information see: http://www.who.int/whosis/indicators/compendium/2008/ 
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these specified communities.  HIV prevalence rates are then estimated based on the prevalence 
of these isolated groups and the percentage of the national population comprised of these groups. 
 
Finally, national population surveys and demographic health surveys can be used as a basis for 
HIV prevalence estimates.  National population surveys are statistically representative surveys of 
an entire population.  These surveys could be independent health surveys or health components 
attached to a national census.   Frequently these efforts are accompanied by a voluntary, 
anonymous blood test that can be used to gather generalizable data on HIV in a national 
population.  National population surveys are the most accurate way of gathering data on a 
countryÕs HIV/AIDS epidemic.  They include data collection across variations in gender, 
race/ethnicity and region.  However, these surveys are extremely expensive and time consuming 
requiring both dedicated financial resources and a national health service that is capable of 
organizing as well as conducting such a massive undertaking.  The validity of these efforts 
therefore varies greatly across country.  As with other survey techniques, the data from national 
population surveys is only as good as the survey techniques being employed. 
 
The Process of Estimation. Once data on a sample population is collected, HIV prevalence rates 
are estimated.  Nationally collected data is provided to the World Health Organization and 
UNAIDS for a standardized analysis.  As conceived, the HIV prevalence estimates are based on 
the Òassumed dispersionÓ of the virus.  There are two models employed by WHO/UNAIDS: 1) a 
generalized epidemiological model (i.e., one which assumes that HIV is equally dispersed across 
an entire population), and 2) a low-level epidemiological model (i.e., one which assumes that 
HIV is concentrated in a specific subset of the population).  The latter statistical models use 
available data to extrapolate larger patterns in the general population.16  In addition to the data 
inputs, the accuracy of HIV prevalence estimates is also determined by the degree to which the 
ÒcorrectÓ estimation model is used. 
 
For the last 13 years, WHO and UNAIDS have been developing estimation models for HIV 
prevalence based on contemporary understandings about the trajectory of the virus and its 
diffusion in given populations.  Better understandings of the nature of the epidemic as well as 
more refined data gathering techniques allow for more accurate estimates to be developed.  But 
these revisions mean that HIV prevalence estimates are not comparable over time.  Updated data 
collection techniques preclude the possibility of using newer models to estimate rates based on 
old data.  These changes in estimation have advanced our understanding for the global HIV 
epidemic, but it has made cross-time analysis systematically difficult. 
 
Methodology and Data 
 
Before we discuss the operationalization of our hypotheses and the empirical results, it is 
important to understand some features of our data.  First, we only run our analysis on the 

                                                
16 Adding yet another complication, there are important temporal dynamics to infection that would need to be 
addressed for proper estimation (http://www.avert.org/statistics.htm).  At the beginning phase of an HIV epidemic, 
prevalence rates may grow quickly because many people are getting infected and few have died, however over the 
course of these epidemic as people succumb to the illness, infection and death rates can level off leaving the 
prevalence rate constant.  In addition to the number of infections, prevalence rates can also be affected by net 
changes in the population of a country. 
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UNAIDS country estimates for HIV prevalence in 2007.   As discussed above, we only use one 
year because the WHO/UNAIDS methodology for calculating HIV prevalence is not comparable 
across time.  Specifically, we believe pooling data across years is problematic because UNAIDS 
estimating techniques change every year following the recommendations of the UNAIDS 
Reference Group on Estimates, Modeling and ProjectionÕs yearly technical report.  Thus, we 
only use the most recent estimates to avoid any spurious correlations that may result from 
changing estimation procedures rather than from our explanatory variables of theoretical interest. 
 
All of our explanatory variables are based on the average (or aggregate) of the previous 10 
years.17  Due to the 8 to 10 year incubation period of HIV/AIDS, we believe 10-year based 
variables are conceptually more appropriate than the standard one-year lag applied within most 
social science statistical models.   Moreover, as we employ a cross-sectional research design 
where the response variable is interval, we use Ordinary Least Squares (OLS) to test our 
hypotheses with robust standard errors to account for any heteroskedasticity.18  Finally, using the 
unlogged value of our response variable, we calculate the expected values, discrete changes, and 
percentage change for all of our significant variables of theoretical interest to assess their 
substantive impact. 
 
Below, we include a brief description of our response (or, dependent) variable and explanatory 
variables. 
 
Response Variable.  As mentioned above, we use the UNAIDS 2007 HIV prevalence rates for 
every country as our dependent variable.  Moreover, we use the natural log of this variable in our 
statistical analysis due to the skewed nature of the HIV rates across country. 
 
Explanatory Variables.  ÒBehavioral breakdownÓ (our first variable of interest) is measured 
through a number of conflict variables.  These variables are used to determine the direct effects 
of conflict on HIV prevalence in a given country.  Toward this end, we initially use several 
datasets from the Centre for the Study of Civil War at the International Peace Research Institute 
and the Uppsala Conflict Data Program to measure interstate and civil conflict. Of note, all the 
datasets in this program are based on a 25 battle-death threshold.19  
 
Regarding the scope variable, we use the Conflict Site data (Raleigh et al. 2006) to measure the 
total radius of civil conflict for every year.  If there is a conflict, then we divide the total area of 
the conflict by the total land area of the state in question to come up with our measure of conflict 
scope. For the variable used in the analysis, we take the average of conflict scope across 10 
years.  Finally, if there is no conflict in a given country for that year, the variable receives a zero. 
 

                                                
17 As a robustness check, we also used five and fifteen year-based lags. The results remained consistent. 
18 Due to the nature of our research design, multicollinearity may be an issue.  We used various methods (e.g. 
Auxiliary R-squared, Variance Inflation Statistic, and eigenvalues) to test for its presence and found no problems.  
For example, the highest auxiliary R-squared is .59 (civil conflict), and the average was only .34. 
19 As a robustness check, we ran our model on a subsection of the dataset which included only high-intensity 
conflicts as measured by those with a battle-death threshold of over 1,000.  In order to replicate the Iqbal and Zorn 
findings, we also coded an international variable in which all interstate wars were coded one and domestic wars 
were coded zero.  All results remained consistent. (See Appendix 3) 
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We use the UCDP/PRIO Armed Conflict Dataset (Gleditsch et al. 2002) to measure conflict 
duration.  In our model, this variable is the total number of years the state in question was 
involved in civil conflict over the past 10 years.  The variable, therefore, ranges from 0 to 10. 
 
Another civil conflict variable is magnitude. We use the Battle Deaths dataset (Lacina and 
Gleditsch 2005) to count the total number of civilian and military fatalities from that conflict. As 
with the other variables, we code the total number of deaths over the past 10 years. 
 
As an alternative to the battle-deaths based variables in UCDP/PRIO, we use the Political Terror 
Scale or PTS scale (Gibney et al. 2007) to capture state repression and political violence. The 
PTS is coded using US State Department and Amnesty International country reports. The 
variable measures the presence and magnitude of political violence such as state murder, 
disappearances and state torture.  The final variable ranges from zero to five, and we take the 
average across 10 years.  We then collapse the ordinal variable to a dummy variable where high 
levels of repression (3+ on the scale) equal a one, and zero otherwise.  
 
Regarding interstate conflict, we again rely on the UCDP/PRIO Armed Conflict Dataset 
(Gleditsch et al. 2002). This variable is the total number of years the state in questions was 
involved in interstate conflict over the past 10 years.  
 
We use two variables to measure resource reduction Ð GDP and health expenditures as a 
percentage of GDP. Both variables are from the World Bank (World Bank 2007). 
 
ÒInteractionÓ is measured through both refugee and international intervention variables.  
Concerning the first, refugee rates were compiled from dyadic UNHCR global refugee data.20   
Using the 2001 HIV prevalence rates,21 refugee-origin countries were divided into high, medium 
and low HIV rate countries.22  We then created two variables Ð high HIV refugees and 
low/medium HIV refugees. For each variable, we counted the total number of refugees from the 
relevant category into the state in question for the past 10 years. Using this coding scheme we 
were able to determine the host country of a given refugee, how many total refugees arrived in 
the host country from a particular country of origin in a given year and the HIV prevalence rate 
of the country of origin.   
 
In addition to the effect of refugees, we also created a peacekeeping variable.23  Due to the lack 
of data across time on the number of troops from different contributing countries, we were only 

                                                
20 Please see the following website: http://www.unhcr.org/statistics.html 
21 The UNAIDS 2008 Global HIV report includes 2001 estimates using the same estimation procedure as the 2007 
estimates, making the data comparable.  The 2001 estimates, however, use 2001 data which varies in quality from 
the 2007 collection.  We use the 2001 estimates to develop our coding scheme, which is based on thresholds, but do 
not feel comfortable using the raw data in our analysis to compare changes in HIV prevalence across time. 
22 High rate countries were coded as those countries with an HIV prevalence rate of 2.2 or higher.  This included 29 
countries (See Appendix 2).  Medium HIV prevalence countries were defined as those countries with HIV rates of .2 
to 2.1, while low HIV prevalence countries have rates of .1 or lower.  When 2001 HIV prevalence estimates were 
not available 2007 estimates were used.  In the few cases where 2001 and 2007 data was not available in the 
UNAIDS 2008 Global Report, HIV prevalence categories were estimated using UNAIDS/WHO country reports and 
U.S. CDC HIV database information. 
23 See: http://www.un.org/Depts/dpko/dpko/pastops.shtml 
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able to test our hypothesis on the presence or absence of peacekeeping troops in the host state in 
question.24 Specifically, the variable is the total number of years a peacekeeping mission had 
been present in the host state over the 10 years.  
 
Finally, we included a number of controls that are believed to affect HIV prevalence rates such 
as regime type, region, population density, and trade.  We use a dummy variable to measure 
regime type where high levels of democracy (16 plus on the net Polity Scale) are coded a one 
and zero otherwise. We use the Polity data to code this variable (Marshall et al. 2006). Regarding 
region, we create a dummy which is a one if the country is located in Sub-Saharan Africa and 
zero for all other regions. Our trade variable is exports plus imports divided by GDP (World 
Bank 2007). Finally, population density is the total population divided by the total land area. 
This variable comes from Banks (2006).  
 
The summary statistics (minimum, maximum and average value) for these variables are provided 
in Appendix 1. 
 

Empirical Results 
 
As mentioned above, within our research we test both the direct and indirect effects of conflict 
on HIV prevalence rates.  From our global analysis, we find mixed results for our hypotheses 
(see Table 1 below).  Specifically, we find support for the effects of ÒinteractionÓ and 
ÒresourcesÓ on HIV prevalence rates, but there is little evidence to suggest the direct effects of 
conflict, through Òbehavior,Ó increase HIV prevalence.  Each influence is discussed below. 
 
Behavioral Breakdown 
 
As discussed above, it is possible that the direct effect of political conflict increases a countryÕs 
HIV prevalence rate.  We did not find any support for this hypothesis, however.  Specifically, the 
conflict duration, scope and magnitude variables in our model (concerning both domestic and 
international behavior) were found to be statistically insignificant. These findings suggest that 
regardless of what aspect of conflict one highlights, the presence of political violence itself does 
not have a significant influence on the HIV prevalence rate of a given country.  Concerning 
domestic conflict, this finding is largely consistent with Iqbal and Zorn as well as the growing 
literature that suggests that these activities are not a significant predictor of HIV prevalence.  The 
impact of international conflict, however, differs from Iqbal and Zorn.  Of course, there is an 
important difference between Iqbal and ZornÕs study and our analysis.  Specifically, while they 
only look at Sub-Saharan Africa, we study global patterns.  In order to compare our results with 
their findings and as a robustness check, we estimated our model only on Sub-Saharan African 
countries.  Our results for Sub-Saharan Africa (available in Appendix 4) remained consistent 
with our global analysis: domestic and international conflict do not have a statistically significant 
impact on HIV prevalence rates. 

                                                
24 Historically, mission-specific data on peacekeeping troops, both by country and by year, have been collected by 
the individual UN missions.  The UN is currently working to aggregate this data, however, at the time of this 
analysis that process is not yet completed.  To date, the UN only publishes the participating countries and total troop 
numbers per year for each peacekeeping mission.  Because the total number of troops from each country can vary 
widely (from 1 to over 10,000), it was not possible to incorporate less disaggregated data into our analysis. 
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Table 1:  The Confl ict -HIV Nexus Full  Model  wi th 10 Year  Lags  

Independe nt Var iable  Coeffic ient  
Standard 

Error  
T -score P-Value  

High HIV Refugees  2.59e-07 7.79e-08 3.32 .001 

Medium and Low HIV 
Refugees 

-2.36e-08 1.72e-08 -1.37 .173 

GDP -.0000471 .00001 -3.26 .001 
Population Density  -8.95e-06 5.42e-06 -1.65 .102 
Trade  .006 .003 2.41 .018 
Heath Expenditures  .198 .073 2.70 .008 
Regime Type .0146 .312 .05 .963 
Region 2.268 .275 8.26 .000 
Intrastate Conflict  .056 .059 .93 .354 
Battle Deaths  3.02e-06 .00002 .17 .868 
Scope -53.718 169.039 -.32 .751 
Peackeeping Operation  -.088 .038 -2.31 .022 
State Repression  .243 .342 .71 .479 
Interstate Conflict  .065 .096 .68 .499 
Constant  -2.62 .566 -4.63 .000 
R2=0.5699  
Source: Davenport/Loyle HIV and Conflict Dataset (2008)  

 
 
Resource Reduction  
 
Regarding another possible explanation for HIV/AIDS prevalence, we examined the influence of 
resource allocations to address public health/social services.  Importantly, we believe the key 
mechanism in this relationship is that large-scale political violence has an indirect effect on 
HIV/AID S through a reduction of resources.  As a somewhat coarse but reasonable approach, we 
test the direct effect of conflict on resources by running a regression with our GDP measure as 
the dependent variable.  This simplified model includes our variables for conflict scope, 
magnitude and duration.  Within this examination, we find that conflict has a negative and 
statistically significant effect on GDP.  Additionally, we find that controlling for conflict there is 
a relationship between resources and HIV prevalence rates.  Specifically, an increase in GDP is 
associated with a decrease in HIV.  This relationship does not hold for domestic health 
expenditures, however.  Rather, we find a positive relationship between HIV prevalence and 
heath spending.  This may be due in part to a reverse causality in which HIV drives health 
spending (i.e., increases in HIV prevalence may require more funding from the health sector 
therefore producing a positive result). 
 
Regarding the substantive impact of GDP on HIV prevalence rates, we find that the expected 
HIV prevalence rate for a country with the minimum level of GDP is 1.38, while a country with 
the highest level has a rate of .179.  This is a difference of -1.2 resulting in an 87% reduction in 
the HIV prevalence rate of the host country as GDP increases from its minimum value to its 
maximum. 
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This finding is consistent with Iqbal and Zorn although we believe that they examined the 
relationship inappropriately.  In their analysis, they find that GDP is a strong and significant 
predictor of lower HIV prevalence rates.  They also find health expenditures to vary positively 
with HIV rates.  The best example of this type of country includes Malawi with an HIV 
prevalence rates of 11.9 and health expenditures at 11.12% of GDP and South Africa with an 
HIV prevalence rate of 18.1 and health expenditures at 8.4% of GDP. 
 
Increased Interaction 
 
As discussed above, we expect that increased interaction between affected and non-affected 
individuals would increase the HIV prevalence rate.  Our empirical results suggest that refugees 
and interveners influence HIV prevalence rates, although in opposite directions.  Each influence 
is discussed briefly below. 
 
Concerning refugees, we find that refugees from high HIV prevalence countries have a positive 
and statistically significant effect on a countryÕs HIV prevalence rate.  In other words, the more 
refugees that a country receives from high HIV prevalent origin-countries, the higher the host 
countryÕs domestic HIV prevalence rate is likely to become.  Importantly, this result only holds 
for refugees from high HIV prevalent countries.  When refugees from medium or low HIV 
prevalence countries are tested, the effect of interaction on the host country is not significant. 
 
Our finding is different from Iqbal and Zorn.  While their study found the aggregate presence of 
refugees to be a significant predictor of HIV prevalence in a host country, they did not account 
for the HIV prevalence rates of the refugeeÕs home country, an important omission as all 
refugees are not believed to be problematic.  Our analysis shows a more nuanced understanding 
of the effects of refugees by dividing refugee population across HIV prevalence type.  
 
Regarding the substantive impact of this variable, we find that as the number of high HIV 
prevalence refugees increases from its minimum to its maximum value the expected value of 
HIV prevalence for the host country increases from 1.08 to 3.43.  This indicates that countries 
with the highest levels of refugees from high risk countries have a HIV prevalence rate 281% 
higher than countries without refugees.  The best examples of this type of country are Tanzania 
with an HIV prevalence rate of 6.2 and 4,455,530 high HIV prevalence refugees as well as 
Cameroon with an HIV prevalence rate of 5.1 and 436,630 high HIV prevalence refugees.  Both 
cases represent the extreme values on each variable. 
 

Table 2:  Expected Value for  a  Change GDP  

 Expected Values  

 
Low High  Difference  Percentage Change 

GDP 1.38 .179 -1.202 -87% 
Source: Davenport/Loyle HIV and Conflict Dataset (2008)  
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Concerning interventions, we find that the presence of peacekeeping troops has a significant and 
negative effect on HIV prevalence in the host country.  This means that UN Peacekeeping 
missions are associated with a decrease in the total HIV prevalence rate in a given country.  
Although this differs from our hypothesis, we believe that the most plausible explanation is that 
these missions often bring additional UN programs and public health projects.  These could be 
used towards HIV education and prevention thus countering, on a whole, any potentially 
negative effects of Peacekeeper/civilian interaction.25  Again, our findings significantly differ 
from the work of Iqbal and Zorn. Their study attempted to account for troop interaction through 
an aggregated conflict measure.  With this operationalization, however, they were not able to 
determine the specific causal relationship that has important theoretical and policy implications 
(i.e., the effect of UN Peacekeeping troops). 
 
As for the specific impact of this variable, we find that the expected HIV prevalence rate for a 
country with zero years of UN Peacekeeping intervention is 1.2, while a country which has 
hosted 10 years of a UN Peacekeeping intervention has a rate of .49.  This is a difference of -.7 
resulting in a 58.7% reduction in the HIV prevalence rate of the host country. Georgia, Moroco, 
Lebanon and Israel, for example, have all hosted a UN peacekeeping mission for at least 10 years 
and all four countries have an HIV prevalence rate of .1. 
 
 
 
 
 
 
 
 
 
 
 
 
Finally, regarding our control variables, we find mixed support. Specifically, we find that higher 
levels of trade are associated with increased levels of HIV prevalence. The explanation for this 
may be similar to the logic of our interactions hypotheses.  Additionally, we find that as 

                                                
25 Additional work on the effects of UN Peacekeeping missions should include data on these types of programs as 
well as information about the home countries of peacekeeping troops. 

Table 3:  Expected Value for  a  Change in Number of  Refugees 
from High HIV Prevalence Countries  

 Expected Values  

 
Low High  Difference  Percentage Change 

High HIV 
prevalence 
Refugees 

1.08 3.43 2.35 281% 

Source: Davenport/Loyle HIV and Conflict Dataset (2008)   

Table 4:  Expected Value for  Number  of Peacekeeping Years  

 Expected Values  

 0 Years 10 Years Difference  Percentage Change 
Number of 
Peacekeeping 
Years (out of 10)  

1.207 .499 -.708 -58.7% 

Source: Davenport/Loyle HIV and Conflict Dataset (2008)  
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population density increases, the HIV rates decreases, although this result is only marginally 
significant.  States located in Sub-Saharan Africa have a higher HIV prevalence rate compared to 
the rest of the word.26 
 

Understanding the Mechanisms: Rwanda 
 
While the above analysis is useful for providing a general overview of the relationship between 
conflict and HIV/AIDS, it suffers from several limitations which commonly plague large-N 
statistical analyses.  For instance, the aggregation of information about conflict regarding scope, 
magnitude and duration does not allow for our analysis to address and/or examine local variation 
(or more detailed patterns of causality) that are essential to understand the more nuanced effects 
of conflict on HIV prevalence.  Additionally, we are not able to gauge influences with the 
precision that we would like.  For example, just because refugees move into/out of a country, we 
have no ability to assess whether or not they have contact with a particular population and/or 
conflict. 
 
In order to overcome these limitations and further explore the results from our empirical model, 
we use a disaggregated analysis of the 1994 civil war and genocide in Rwanda to discern causal 
patterns between this conflict and 2005 HIV prevalence rates in the country.  In examining this 
relationship, we first begin with an overview of the 1994 violence in Rwanda and the 
development as well as progression of HIV in the country.  Second, we explain the relationship 
between the Rwandan civil war and genocide and HIV/AIDS in terms of the theory developed 
above.  Finally, we empirically evaluate the relationship between conflict in Rwanda and 
subsequent HIV prevalence by prefecture.27 
 
Rwanda is in many ways an ideal case to explore because of the variation in conflict experience 
throughout the country as well as the ability to test many of our causal hypothesis in a single 
country case study. First, the Rwanda case provides us with regional HIV data on the prefecture 
level from the 2005 Demographic Health Survey that was conducted throughout Rwanda. This 
data was compiled by the Direction de la Statistiques in Rwanda and represents the best practices 
currently available (discussed above).28  Second, Rwanda is also ideal because of a unique set of 
databases that are available as well as an interesting number of varying conditions.  For example, 
we are able to test the effects of the civil war and genocide on HIV prevalence rates across 
prefecture with a unique database collected by Davenport and Stam (discussed further below).  
In addition to the effects of the conflict in Rwanda, we are also able to evaluate the effect of the 

                                                
26 In addition to running the complete model, we ran a model for each individual hypothesis (behavior, resources 
and interaction).   The results remained consistent.  (See Appendix 3) 
27 At the time of the conflict, Rwanda was divided into 11 prefectures, which were in turn subdivided into 
communes and, further yet, into cellules or cells.  Although we have data by the commune, we aggregate our data to 
the prefecture to be comparable with the information on HIV prevalence. 
28 Indeed, Rwanda is ideal for this study because no single case better illustrates the measurement problems with 
assessing the Conflict-HIV/AIDS nexus than this country.  For example, original estimates in 1986 collected from 
the first national-level heath survey placed RwandaÕs HIV prevalence rate at 17.8% in urban areas and 1.3% in rural 
areas, one of the highest in sub-Saharan Africa at the time.  However, after the 2005 Demographic Health Survey 
(DHS) of the entire country it was reported that the more accurate HIV/AIDS rate was 3.0%.  This change does not 
indicate a radical reduction in the HIV prevalence in the country, but rather a gross over-estimation of the original 
HIV prevalence rate based on poor sampling in earlier estimations. 
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presence of an international intervention (Operation Turquoise) and a UN Peacekeeping mission 
(UNAMIR) whose position within Rwanda varied significantly across space and time. Finally, 
we use a variety of sources to attempt to understand the relevance of internal displacement and 
refugees.  This becomes important to address because nearly 1/3rd of the countryÕs population 
was on the move during the relevant period. 
 
FIGURE 5: Map of Rwanda 
 
 

 
 
 
Conflict across Rwanda 
 
Conflict in Rwanda has been a persistent condition since the advent of independence in the 
1960s.  After the departure of Belgian colonial rule, the majority Hutu ethnic group committed a 
series of government sponsored pogroms against minority Tutsis in 1959 and 1964 and then 
again in 1972-73.  This violence sparked a flow of refugees north into neighboring Uganda 
where these refugees remained until internal discord in Uganda in the late 1980s.  In October 
1990, a group of Rwandan Tutsi (the Rwanda Patriotic Front) based in Uganda invaded Rwanda 
from the North.  This invasion sparked a two-year civil war that later ended through UN 
intervention and the negotiation and signing of the 1992 Arusha ceasefire.  Upon the completion 
of the Arusha peace agreement in August 1993, a UN peacekeeping force (UNAMIR) was 
dispatched.  The ceasefire and resulting power sharing agreement contributed to the rise of 
extremist factions within the old Rwanda government and Rwandan army.  These extremist 
factions would later be responsible for inciting the violence of the 1994 genocide (Prunier 1995). 
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On April 7, 1994, an airplane carrying the Rwanda President, Juvenal Habyarimana was shot 
down over the Kigali airport while returning from a regional summit in Dar-es-Salaam.  The 
assassination of the Hutu President sparked a wave of massacres against Tutsis and Hutu 
political moderates that would grow to violence of genocidal proportions.  Accompanying this 
activity was the renewal and progression of the civil war with the Rwandan Patriotic Front (RPF) 
quickly gaining territory.  In a little over 100 days more than 800,000 people were murdered 
throughout Rwanda with the highest estimates reaching over 1 million.  
 
What also stands out as a relevant factor within the case is the use of sexual violence during the 
conflict as a tactic of the genocide.  A UN report estimates that over 250,000 women were raped 
during the civil war and genocide, a large number of whom were later executed by their attackers 
(UN 1996). An Organization of African Unity report argues that Òwe can be certain that almost 
all females who survived the genocide were direct victims of rape or other sexual violence or 
were profoundly affected by it (OAU 2000 [20]).  Within one study, AVEGA (the widowsÕ 
survivors organization) found that of the 1,125 surveyed women who were raped during the civil 
war and genocide, 70% tested positive for HIV (UNIFEM 2004).   Patterns of sexual violence 
are difficult to track and measure, but we would expect HIV through sexual violence to be 
correlated with the presence of violence of longer duration and magnitude.  
 
In addition to the deaths that occurred as a direct result of the civil war and genocide, the 
violence and movement of a large part of the Rwandan population seriously disrupted social 
services and public health infrastructure indirectly causing the deaths of countless more through 
starvation, cholera and HIV/AIDS.  The violence of the civil war and genocide had a subsequent 
impact on social and behavioral breakdown, health service distribution, HIV/AIDS prevention 
programs and the interaction of infected and uninfected populations throughout Rwanda.  
However, the effect of the conflict on these mechanisms varied across the country with 
deviations in patterns of conflict and intervention.  These will be discussed below. 
 
HIV/AIDS in Rwanda  
 
Insofar as we know about HIV/AIDS in Rwanda, the first case of AIDS was discovered and 
diagnosed in 1983 (Bugingo et al. 1988).  By December 1986, 706 AIDS cases from Rwanda 
had been reported to the World Health Organization (RW HIV Seroprevalence Study Group 
1989).  From its introduction in the early 1980s, HIV/AIDS in Rwanda continued to spread.  
Unfortunately, the exact trajectory of the disease has been difficult to establish due to data 
restrictions, poor record keeping and the destruction of information during the civil war. 
 
HIV/AIDS data in Rwanda has been collected with inconsistent quality since the late 1980s.  
The first sentinel surveillance system was established among antenatal clinics in Rwanda in 
1988.  The original system monitored less than 5 clinic sites and released data in 1988 and 1991.  
The 1991 data reported infection rates of 27% in urban areas and 2.2% in rural areas, placing 
Rwanda among the most infected HIV countries in the world (DHS 2005).  High HIV rates drew 
the attention of the international community and HIV prevention organizations, such as PSI 
(Population Services International) and Project San Francisco, established early surveillance and 
education programs in the country.  These programs worked with local communities and the 
national government to provide testing, education and condom distribution to high-risk 
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populations.  In the early 1990s, international organizations primarily serviced urban areas such 
as Kigali and Butare. 
 
Surveillance and education programs were halted during the civil war and genocide, as many 
antenatal sites were closed because of the violence or left unfunded because of shifting national 
priorities. PSI stopped all public health work in 1992, and Project San Francisco relocated its 
research and testing to Zambia. This directly hindered care as well as measurement.  It was not 
until the establishment of the transition government after the genocide in 1994 that these 
organizations were able to return.  In addition to resuming HIV/AIDS work in Rwanda, there 
was also a pressing need for international support and attention in the many large refugee camps 
that had been established in Zaire, Tanzania and Burundi (UNHCR interview, June 2008).  Often 
international efforts focused on short-term refugee services such as food, security and rapidly 
communicable diseases such as cholera.  HIV/AIDS prevention and education were rarely made 
a camp priority. 
 
In 1996, with support from the new transition government, the national sentinel surveillance 
system for HIV/AIDS resumed its functioning with ten sentinel sites.   The data gathered from 
the new sites indicated a higher HIV prevalence rate of 27% in the urban areas and 6.9% in rural 
locations.  While urban rates remained constant, increased rural rates suggested that something 
had taken place which contributed to a subsequent increase in HIV prevalence in these areas.  In 
2002, the sentinel surveillance system was expanded to include 24 sites.  With a larger sampling 
procedure, the new estimates reported HIV rates of 7.0-8.5% in urban areas and 2.6-3.6% in rural 
areas (DHS 2005). This represented a dramatic change in the urban population and another 
change Ð albeit a small one Ð in the rural populationÕs prevalence rate. 
 
Since the ending of the civil war and genocide, Rwanda has been heralded as a country whose 
health care system has improved significantly.  This is due in part to the current governmentÕs 
strong stance on HIV prevention.  The current government has been quite aggressive with regard 
to the subject of HIV/AIDS prevention, both publicly recognizing the disease and funding local 
and regional programs for HIV prevention.29   In addition to the work of the current government, 
increased international attention to Rwanda, spurred in large part by the political violence itself, 
has drawn substantial international resources for both development aid and public health 
initiatives such as HIV prevention and education.   
 
In 2005, the Direction de la Statistiques in Rwanda (with technical assistance from ORC Macro30 
in the United States) conducted a Demographic Health Survey (DHS) that included adults ages 
15-59.  The 2005 DHS completed anonymous testing of 53,222 households and determined a 
national HIV prevalence rate of 3.0%. Yet another change in the estimated rate.  Regionally, 
HIV prevalence was found to be higher in Kigali than in the rest of the country with a rate of 
6.7%. 
 

                                                
29 In November 2000, the Rwanda government established the National AIDS Control Commission (C.N.L.S.) for 
the coordination and implementation of the National AIDS strategy.  In addition to the support and creation of 
C.N.L.S., Rwanda hosts the regional office of GLIA, the Great Lakes Initiative on AIDS. 
30 ORC Macro is a United States based organization in charge of the international Demographic and Health Survey 
program. 



31 

To date, the DHS study is the most accurate data on HIV/AIDS in Rwanda because of its 
countrywide selection process and survey techniques.  UNAIDS argues that national population-
based household surveys, such as the 2005 DHS in Rwanda provide better estimates for disease 
prevalence than clinic-based sample surveys such as sentinel surveillance.  Earlier estimates 
relied on accurate sampling and estimation, while the national survey collected a statistical 
sample of the entire population.  The DHS also provides data on HIV prevalence for each of the 
12 prefectures.  This breakdown allows for an analysis of the effect of the 1994 conflict on the 
subsequent variation in HIV prevalence across Rwanda. 
 
Conflict Mechanisms 
 
As outlined above, our theory describes the effects of conflict variation on three causal 
mechanisms of HIV/AIDS transmission: behavior, resources and interaction.  In Rwanda, these 
mechanisms were affected by the variation of actors and actions across the country. We discuss 
each of these below. 
 
Behavioral Breakdown. As a causal mechanism, behavior is used to explain the direct effects of 
conflict in Rwanda.  Here, we argue that the variation in duration and magnitude of the conflict 
across the country will have a subsequent impact on the HIV prevalence rate of each prefecture. 
 
Behavioral changes in Rwanda during and after the conflict can be attributed to both the futility 
of the current situation as well as the post-traumatic stress following the violence.  At the end of 
the violence there was not a single surviving psychologist in the country.  Reprisal killings and 
survivor violence was common but uneven across space and time.  Additionally, due to the 
desperate security situation a climate of sexual violence developed as well as a sex economy that 
propagated unsafe behavior.   In addition to this Òtransactional sex,Ó the presence of UNAMIR 
helped to add to the proliferation of prostitution (primarily in Kigali).31 
 
Variation in conflict action in 1994 Rwanda can be measured in terms of magnitude and duration 
of the violence.   Different areas of the country experienced the genocide and concurrent civil 
war differently.  Ethnic composition, geographic variation, historical legacies and the placement 
of troops before the resumption of violence, all dictated the experiences of individual 
communities during the 100 days.  As theorized, this variation in magnitude and duration32 of the 
conflict had subsequent effects on HIV/AIDS in those areas.  
 
Resource Reduction.  National health expenditures for the years leading up to the civil 
war/genocide was calculated at 3.7% of RwandaÕs GDP ($11 per capita).33  While specific 
national health statistics for HIV/AIDS did not survive the 1994 conflict, national health 
expenditures and HIV/AIDS resources can be estimated in part by the work of the international 
community in different areas of the country.  The majority of the work by international NGOs 
was concentrated in the capital city, Kigali, as well as in the rural areas surrounding the National 
University in Butare. 

                                                
31 The effect of UN Peacekeeping missions on prostitution and the sex trade has been well documented particularly 
in the case of MONUC in Kisangani, DRC (Elatre 2004). 
32 Scope is not specifically tested in this analysis as the unit of analysis is individual prefectures. 
33 This is found in the 1990 UNDP Human Development Report. 
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When the civil war and genocide began in 1994, public health organizations suspended HIV 
education projects and prevention work.  Access to health facilities varied greatly throughout the 
country.  Clinics were poorly supplied and were often the target of military attacks.  Internally 
displaced people and refugees, in transit, rarely had heath resource options.   
 
Once those fleeing the conflict were in camps, people had varying levels of access to health 
resources and education.  HIV education programs in the camps have varied depending on the 
organizations managing health and education at the time.  Upon the initial establishment of the 
refugee camps in Goma and Bukavu, Zaire, the impending cholera crisis forced most 
organizations to focus on short-term public health concerns instead of more long-term HIV 
prevention and education programs.  UNHCR did not provide initial HIV education or testing 
when refugees arrived in the camps (UNHCR interview, June 2008), however, camp workers 
estimated that the majority of refugee women who later tested positive for HIV probably 
contracted the virus on their way to the camps not after they arrived.  Refugee women traveled as 
an extremely vulnerable population and reports suggested that women were both victims of 
sexual violence and sexual commodification, often trading sex for food and security (Amnesty 
International 2004).34 
 
Increased Interaction.  HIV prevalence in Rwanda was also affected by the presence of a variety 
of military forces, international intervention (UNAMIR and Operation Turquoise) as well as 
refugee/displaced populations. 
 
At the time of the civil war and genocide in 1994, there were three main military forces in 
Rwanda: the Rwandan Government (FAR), the RPF (rebel) forces and the United Nations 
Peacekeeping Mission (UNAMIR).   The government forces consisted of the army, national 
police and the presidential guard, totaling about 40,000 men.  The forces were located 
throughout the country.  The RPF forces numbered between 20,000 and 25,000 people and were 
stationed in a post-ceasefire area around Byumba.  There were an additional 1,000 troops 
stationed in Kigali as part of the Arusha Accords and in different locales throughout the North.  
In early 1994, the UNAMIR force consisted of 2,500 troops.  A small unit of 1,400 troops, 
including 420 Belgian soldiers, was in Kigali.  In addition to the troops in Kigali, there was a 
UNAMIR Ghanaian battalion with the RPF in Byumba (approximately 500) and a Bangladeshi 
battalion monitoring the FAR in Ruhengeri (approximately 500) (Kuperman 2001). 
 
In addition to officially sanctioned military forces, it is estimated that between 15,000 and 
30,000 people participated in the government sponsored Interahamwe militias which terrorized 
the Rwanda countryside during the conflict and have been primarily to blame for the majority of 
the 800,000 deaths (Prunier 2005).  These forces are assumed to have been, more or less, evenly 
disbursed throughout the country and are therefore assumed to have comparable HIV prevalence 
rates to the Rwandan population at that time. 
 
After the civil war and genocide began, the French government sent a military contingent to 
provide a safety zone for refugees.  This mission, Operation Turquoise, was deployed to protect 
fleeing refugees and to ensure the delivery of humanitarian services to these refugee 
                                                
34 In the sexual violence literature this trading is referred to as Òsurvival sexÓ or Òtransactional sexÓ. 
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populations.35  At its peak, Operation Turquoise comprised of approximately 2,900 French 
military personnel.  After receiving UN approval, the operation entered Rwanda on June 23,1994 
from the airfield in Goma, Zaire, bordering the northwestern provinces of Rwanda.  The French 
forces established three main bases that would later serve as the points of the triangular Safe 
Humanitarian Zone (SHZ) that was established in early July.  The SHZ was demarcated by 
Cyangugu (with 450 troops), Gikongoro (between 200 and 600 troops) and Kibuye (800 troops).  
An additional 1,300 troops remained in Goma (Weiss 2004). 
 
The civil war and genocide also produced large numbers of international refugees and internally 
displaced persons.  By early August, UNHCR estimated that almost 2 million Rwandans had fled 
to neighboring countries with the majority of the refugee populations concentrated in Goma and 
Bukavu, Zaire.   The top four countries for Rwanda refugees in 1994 were Uganda, Burundi, 
Tanzania and the Democratic Republic of Congo (then Zaire).36  It was further estimated that 
another 1.3 to1.8 million Rwandans were internally displaced (Prunier 1997).   
 
While the exact patterns of refugee and displacement flows are impossible to know, UNHCR has 
estimated the routes of the major Rwanda refugee movements from 1994-1999.  The largest 
contingent of refugees is believed to have moved from the Kigali area north towards Gisenyi.  
The early RPF offensive took place in the North East part of the country (Byumba and Kibungo).  
Refugees from the East moved south towards Ngara, Tanzania.  It was not until mid-May that the 
RPF advanced towards Gitarama.  Once the RPF began moving West, the UN estimates that 
refugee flows began into Bukvau, Zaire through Cyangugu and Gikongoro.  Refugees from 
Gitarama headed south through Butare into Burundi.  IDP estimates are harder to gauge in some 
respects but we believe that they would tend to follow the same route as refugees Ð just not as 
far.  Additionally, while we expect that most individuals in the IDP category only moved outside 
of their immediate cell or commune, it is possible that they move between prefectures.    
 
The variation in HIV prevalence rates across these groups of actors varies.  At the time of the 
civil war and genocide, it is estimated that the prevalence rates of the national army and general 
population were about the same (PSI Interview, June 2008).  During this time, the Rwandan 
army had a campaign of free condom distribution and was known to provide minimal HIV 
education to national troops (C.N.L.S Interview, June 2008).  The RPF forces are also estimated 
to have had a similarly low HIV prevalence rate.  The small size of the RPF force at the time 
compelled the current leadership to pay particular attention to discipline around heath issues in 
the early stages of training in Uganda.  Condoms were distributed and safe sex was encouraged 
in order to maintain the strength of the units. 
 

                                                
35 The role of the French in the Rwanda civil war and genocide is a topic of intense debate.  In April 2006, the 
Rwandan government established a commission to investigate the role of the French in both the lead up to and 
activities of the 1994 genocide.  While its findings are controversial, the commission implicates the French in both 
arming and protecting members of the Interahamwe. The final report was released in November 2007 (Commission 
Nationale Independante Chargee de Rassembler les Preuves Montrant LÕimplication de LÕEtat Francais dans le 
Genocide Perpetre Au Rwanda en 1994). 
36 UNHCR records Uganda has having 97,000 Rwandan asylum seekers, Burundi with 278,090, Tanzania with 
626,2000 and Zaire with 1,252,840. 
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The HIV rates for French, Ghanaian, Belgian and Bangladeshi troops can be estimated from the 
national HIV prevalence rates of the respective home countries.37  Using UNAIDS 2007 HIV 
prevalence estimates for 2007, Operation Turquoise troops had an estimated prevalence rate of 
.4.  Ghanaian troops would have had a rate of 2.3, while Belgian and Bangladeshi troops would 
have rates of .2 and .1 respectively.  According to our classification, Ghana is a high HIV 
prevalence country, while Belgium as well as France are medium prevalence and Bangladesh is 
categorized as low prevalence.  As mentioned above, Rwanda government troops and 
Interhamwe would be estimated to have the same HIV prevalence rate as Rwanda at the time.  
RPF troops coming from Uganda would be estimated to have a high HIV prevalence rate of 7.9. 
 
Research Design 
 
What is the effect of these factors on the current HIV prevalence rate in Rwanda?  As described 
above, variation in patterns of conflict duration and magnitude across prefecture provide an 
opportunity to explore the direct effects of conflict on HIV prevalence.  In addition to these 
factors, the presence of UNAMIR and Operation Turquoise troops allows us to test the effect of 
international intervention on a prefectureÕs HIV prevalence.  All of this is done while trying to 
include an understanding of how populations move during and after the conflict.   
 
To evaluate these effects, we collected data from a variety of different sources.  This data was 
collected using a range of methodologies.  From three weeks of field work in Rwanda (June 
2008), data was assembled through (1) interviews with HIV researchers, practitioners and policy 
makers, (2) archival research on pre-conflict HIV patterns and research and (3) population and 
HIV statistics from the Rwandan Ministries of Health, HIV/AIDS and Statistics.  These data 
were then analyzed to determine patterns in the current HIV prevalence rates in Rwanda 
according to the hypotheses explored in our global analysis.  Our data are discussed below. 
 
Dependent Variable.  In order to evaluate the effect of the explanatory variables on HIV in 
Rwanda, we use the Demographic Health Survey (2005) HIV prevalence rates for each 
prefecture as our dependent variable.  As mentioned above, this survey is believed to be the most 
accurate and complete measure of HIV in Rwanda since the diseaseÕs discovery in 1983.  The 
HIV prevalence data is for 2005 providing for the possible 8 to 10 year incubation period from 
virus contraction in 1994.  
 
Explanatory Variable - Behavior.  In Rwanda, the behavioral hypothesis tests the direct effects 
of the 1994 civil war and genocide on 2005 HIV prevalence rates.38  The direct effects of the 
conflict are measured through duration and magnitude variables.  
 
Data on disaggregated violence in Rwanda is gathered from the GenoDynamics project run by 
Professors Christian Davenport (Kroc Institute for International Peace Studies at the University 

                                                
37 Current theory on HIV and the military suggests that HIV prevalence rates for military personnel are equal to or 
higher than that of the general population.  While HIV prevalence data is not available for the French, Ghanaian, 
Belgian or Bangladeshi militaries at the time, we estimate their rates as comparable to the national population. 
38 In line with the discussion above, this allows us to take into account the 8-10 year incubation period.  
Additionally, following this period, there was little political violence and mass migration within the country that 
would offset the influences of what took place in 1994. 
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of Notre Dame) and Allan Stam (University of Michigan).  For the last ten years, GenoDynamics 
has been engaged in what is to date the most extensive data collection effort on the subject of 
Rwandan political violence.  The data compilation and collection brought together a variety of 
sources of existing data in addition to other information gathering efforts: 1) numerous 
interviews (both structured and unstructured throughout all provinces in Rwanda), 2) several 
focus groups in Kigali and Butare, 3) one randomly-selected household survey in the 
prefecture/province of Butare regarding the violence and reconciliation effort (Gacaca), 4) the 
collection of information regarding the location of all military units before the conflict in April 
got underway, 5) the collection of information on the location and strength of all radio towers in 
Rwanda as well as 6) the collection of census information, agricultural zones, forced migration 
(internal displacement and refugees) and international media coverage about Rwanda and the 
conflict.  
 
To address the topic of interest to this paper, we only employ some of the information noted 
above.  Specifically, we draw upon death estimates made by the Davenport/Stam project in an 
effort to understand how many people were killed in Rwanda, over what period of time, in what 
locations and who was responsible.  To conduct this analysis, one needs information on victims, 
dates and locations.  Below, we discuss the Davenport/Stam measures for deaths (casualties) 
compiled by the commune-day, which for the current effort are aggregated to the prefecture-day. 
 
To generate estimates,39 Davenport and Stam use information from Africa Rights, Human Rights 
Watch and IBUKA40 as well as the Ministries of Education and Youth, Culture and Sport Ð the 
sources with the most comprehensive coverage.41  The Davenport/Stam dataset also employed 
information from MINALOC (Ministry of Local Government, Community Development and 
Social Affairs) to compare summary estimates across all communes to gauge the validity of the 
effort.  From this information, Davenport and Stam estimate the observed causality figures for 
each commune between April 6th and July 19th- the 100 days that is commonly focused upon in 
the Rwanda political violence literature. 
 
Using the GenoDynamics dataset described above, duration is measured as the total number of 
days in which violence occurred for each prefecture.42  Magnitude is coded as the total number 
of deaths in a given prefecture across the entire course of the civil war and genocide (100 days). 
 

                                                
39 The Davenport and Stam dataset also calculates start-dates (i.e., when violence began in a particular commune). 
For the estimates of start-dates Davenport and Stam used information from an expert witness in the ICTR, African 
Rights, Human Rights Watch, IBUKA as well as The Ministries of Youth, Culture and Sport and Education.  They 
also used the larger compilation of eyewitness testimony to cross-validate the estimations. 
40 IBUKA is the umbrella organization for Rwandan genocide survivors. 
41 The data were basically used as is from each source (the IBUKA dated was modified by Verwimp). The casualty 
figures were computed for each commune-day and for the more comprehensive sources - Ministry of Youth Culture 
and Sport and the Ministry of Education Ð the days with no values were assumed to have no events. However, the 
less comprehensive sources Ð namely Africa Rights, Human Rights Watch and IBUKA Ð were taken to have counts 
where there were explicit counts, but were treated as missing where no counts existed. This is because there was no 
particular reason to assume that because it was not mentioned in the data that nothing happened there on a particular 
day. It was necessary to assume this of at least one source, and it was done for two sources here, simply to identify 
the places where nothing was likely to have happened. 
42 Violence is defined as at least one death on a given day. 
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Explanatory Variable Ð Interaction.  This variable is measured by the total number of 
international interveners in a given prefecture.  This information was collected through a variety 
of first and secondary sources including UN Department of Peacekeeping Operations records.43  
The interaction variable is a count of the total number of troops in a given prefecture over the 
course of the civil war and genocide.  In this measure, both UNAMIR and Operation Turquoise 
troops are included in the count. 
 
Refugee information was gathered from UNHCR reports on refugee camps and asylum seeking 
in neighboring countries.  Unfortunately there is no disaggregated data regarding refugeesÕ 
prefecture of origin or the original place of origin for IDPs.  Here we use the magnitude of the 
conflict in a given prefecture as a proxy for the level of displacement. 
 
Explanatory Variable Ð Resources.  While UNDP Development indicators suggest that national 
health expenditures increased over time,44 the resource hypothesis was not tested in this analysis 
due to data limitations and a lack of disaggregated information for the time period of interest.  
Aggregate measure of health expenditures and other resources do not report the distribution of 
those resources either across region or across group. 
 
 

Table 5 :  Summary Stat ist ics for  Rwanda Data  

Prefecture 
Name  

HIV 
Prevalence 

(Total)  

Total 
Civilian 
Deaths  

Magnitude 
(Median)  

Start 
Date  

Operation 
Turquoise  UNAMIR  

Source of 
UN 

Interveners  

Butare  2.4 411457 10.031 9-Apr  0 0  

Byumba  1.8 41 0.009 8-Apr  0 500 Ghanaian  

Cyangugu  3.4 10029 0.379 8-Apr  450 0  

Gikongoro  1.8 22431 0.904 7-Apr  600 0  

Gisenyi  3.2 13963 0.491 6-Apr  0 0  

Gitarama  3.3 76917 2.118 10-Apr  0 0  

Kibuye  3.6 172730 3.838 6-Apr  800 0  

Kigali  7.7 13382 1.718 6-Apr  0 1400 

Belgian and 
Ghanaian  

Ki galirural  2.7 191836 5.523 6-Apr  0 0  

Ruhengeri  2.2 8192 0.197 7-Apr  0 500 Bangladeshi  

Umutara  1.6 21587 1.355 7-Apr  0 0  

Kibungo  2.6 172730 4.532 7-Apr  0 0  

 
 
 
 

                                                
43 See: http://www.un.org/Depts/dpko/dpko/co_mission/unamir.htm 
44 UNDP Development indicators from 1997 suggest a .6% increase in health expenditures as a percentage of GDP 
from the 1991 figures.  Per capita health expenditures increased from $11 per capita in 1991 to $35 per capita in 
1997. 
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Results 
 
In testing the effects of the 1994 civil war and genocide on the 2005 HIV prevalence rate in 
Rwanda, we plot the effects of our independent variables on the DHS HIV prevalence rates in 
order to determine possible correlations.  This evaluation allowed us to assess the direction and 
severity of the relationship between the variables of interest for both our behavioral and 
interaction hypotheses.  Our results are presented below. 
 
Behavioral Breakdown.  While not significant in the global analysis, within our disaggregated 
analysis.  We find that the duration of civil war and genocide violence in Rwanda is a significant 
predictor of future HIV prevalence.  As we theorized above, the duration of violence contributes 
to social breakdown leading to the failure of individuals to practice ÒsafeÓ sexual behavior.  
There is still no evidence of the direct effect of the magnitude of violence on HIV prevalence. 
 
A scatterplot of the duration and HIV prevalence variables suggests a positive effect.   
 
 
FIGURE 6: Duration and HIV Scatter Plot 
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When reviewing these findings, it is important to keep the range of the HIV prevalence variable 
in mind.  While Kigali prefecture (with a prevalence rate of 7.7) is included in the analysis, the 
11 other prefectures range in HIV prevalence rates from 1.6 to 3.6.  When Kigali is removed 
from the analysis we find that both the minimum and maximum cases conform with our 
hypothesis.  Violence in Umutara lasted 11 days (the shortest duration in our analysis) resulting 
in a HIV prevalence rate of 1.6 (the minimum rate).  Kibuye, on the other extreme, had a conflict 
duration of 96 days (the maximum in our analysis) with a resulting HIV prevalence rate of 3.6 
(also the maximum).   
 
While an important finding and one that directly challenges our global result, we must note that 
the results from our earlier investigation may still hold the key to the correlation.  For example, 
the correlation between duration and HIV prevalence could also reflect a spurious relationship 
between interaction and resources that does not represent the direct effect of conflict. 
 
The results for the magnitude of violence are less conclusive.  Similar to our global findings, the 
scatterplot shows little relationship between the magnitude of violence (measured in the total 
number of people killed) in a given prefecture and the resulting HIV prevalence rate. 
 
 
FIGURE 7: Magnitude and HIV Scatter Plot 
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Increased Interaction.  While the presence of UN Peacekeeping troops had a negative and 
statistically significant effect in our global analysis, when viewed in the context of Rwanda, we 
find that there is a positive correlation between the presence of UNAMIR and Operation 
Turquoise troops and 2005 HIV prevalence rates across prefecture. 
 
 
FIGURE 8: Intervention and HIV Scatter Plot 
 
 

 
 
 
This effect is particularly well correlated for Kigali prefecture.  UN Peacekeeping troops were 
stationed in the capital city, Kigali, for the longest time and in the greatest number.  Kigali city 
has had a historically high HIV prevalence rate (relative to the rest of the country), but this 
evidence suggests that the capital city provided the greatest opportunity for troop/civilian 
interaction and subsequent HIV transmission.  The UNAMIR forces in Kigali were comprised of 
both Belgian and Ghanaian forces.  While not tested in the global analysis, the Rwanda case 
study provides preliminary evidence regarding the effect of troop-specific HIV prevalence on a 
prefectureÕs HIV prevalence rate.  For example, Belgium was classified as a medium HIV 
prevalence country (HIV prevalence rate .2) and Ghana is classified as a high HIV prevalence 
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country according to our scheme (HIV prevalence rate 2.3).  French soldiers with Operation 
Turquoise are estimated to have a prevalence rate of .4 (the HIV prevalence rate for France).   
While the correlation to troop prevalence rate does not hold in Byumba, both Cyangugu and 
Kibuye suggests that variation across the HIV prevalence rate of the troop population could be a 
significant predictor of later HIV prevalence rates in Rwanda. 
 
The effect of IDPs and refugees is most easily illustrated by the appearance of an HIV 
prevalence ÒbeltÓ between Kigali and the western board with Zaire.  The highest HIV prevalence 
rates in Rwanda are found in Kigali moving west through Gitarama and into Cyangugu, Gisenyi 
and Kibuye.   These increased rates map onto the path of both refugees and IDPs as they fled the 
violence of the civil war and genocide coming down from the north and moving out from Kigali.  
While the actual path of individual refuges and their sites of infection are not traceable, the 
pattern of HIV prevalence corresponds with national trends of population movement. 
 
Finally, there is little evidence regarding the effect of Operation Turquoise on HIV prevalence 
rates across prefecture.  This could be due to the short duration of that mission, but also the 
extreme insecurity of the country at the time and the previous targeting of European 
peacekeepers may have caused the French troops to integrate less with the surrounding civilian 
populations.  Also in accordance with our global analysis, French troops have a statistically 
lower HIV prevalence rate than citizens of Cyangugu, Gikongoro and Kibuye where the troops 
were stationed. 
 

Conclusion 
 
Understanding the nexus between conflict and HIV/AIDS is an essential step for both preventing 
the future spread of HIV/AIDS and for better tracking the aftereffects of conflict on vulnerable 
populations.  In this report, we theorized the effects of behavior, resources and interaction on the 
impact of political conflict on HIV prevalence.  Conducting both a global analysis of 
relationships in 2007 as well as a country-specific, microfoundational examination of Rwanda 
from 1994 to 2005, we find that while conflict (as measured through behavior) does not have a 
direct effect on conflict, HIV prevalence is most influenced through the indirect effects of 
political violence on a countryÕs resources as well as the increased interaction between high 
prevalence and high-risk populations.  
 
The implications of these findings are numerous as well as significant.  First, greater attention 
needs to be paid to different actors within conflict situations.  Specifically, we found the 
movement of high-risk populations as well as highly infected populations to be particularly 
important.  To understand how conflict influences HIV/AIDS, one must examine who does what 
to whom as well as where and when.  Second, greater attention needs to be paid to HIV 
education, resources and Òsafe zonesÓ during periods of conflict.  In particular, our results seem 
to suggest that vulnerable and high-risk populations, such as refugees and soldiers, should be 
educated and provided with materials (such as condoms and free HIV screening) as well as 
provided with spaces/places to facilitate their making ÒsafeÓ decisions.  Without providing these 
materials and opportunities, there will likely be no way to curb the important influences 
identified within this study. 
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In many respects, however, we acknowledge that there is an immense need for additional 
research in this area. Ours was only the second statistical examination of the Conflict-HIV/AIDS 
nexus.  Toward this end, conflict scholars must be brought into contact with those examining 
post-conflict dynamics Ð health in particular.  At present, there is no sustained interaction but 
until this takes place our understanding will be limited.  Finally, it seems clear that for our ability 
to examine as well as understand how conflict influences HIV/AIDS there must be improved 
efforts at data collection as well as distribution.  For example, with improved data on HIV/AIDS 
as well as various data collection projects on conflict at sub-national levels, we are now in a 
position to conduct even more sophisticated analyses.  Greater coordination, however, would 
assure that the relevant spatial units are disaggregated in similar ways.  Our conflict data was 
disaggregated to the lowest possible geographic unit in Rwanda but the HIV/AIDS data was not.  
In the future we must overcome these limitations and move toward a more integrated research 
agenda.  Only in this context will our understanding of the problem advance.  Only in this 
context will our efforts to limit the deleterious effects of conflict be improved.
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Appendix 
 
 
Appendix 1 :  Summary Statis tics  for  Davenport /Loyle HIV and Conf l ic t 
Dataset (2008)  

Variable  Mean/Mode Std. Dev.  Min  Mix  
HIV Prevalence (2007) - Logged -.539 1.532 -2.30 3.262 
High HIV Prevalence Refugees (Over 
10 Years) 40144.92 325475.7 0 44555530 
Medium and Low HIV Prevalence 
Refugees  
(Over 10 Years)  591520.2 2731057 0 276000000 
GDP (Avg. over 10 Years) 8700.315 8762.296 365.913 43783.28 
Population Density  
(Avg. over 10 years)  5874.052 26951.1 39.429 320000 
Trade as Percentage of GDP  
(Avg. over 10 years)  88.923 48.239 1.842 411.668 
Health Expenditures as Percentage of 
GDP  
(Avg. over 10 years) 6.120 2.409 2 16.48 
Regime Type  
(1 if Democracy, 0 if Autocracy)  1 .497 0 1 
Civil War Years  
(at 25+ battle death threshold)  1.284 2.769 0 10 
Battle Deaths  2424.665 12283.33 0 149000 
Peacekeeping Operations  
(Number of Years over 10 Years)  .868 2.439 0 10 
Scope of the Conflict  .00013 .0004 0 .0034 
State Repression (1 for High Levels, 0 
for none or Low Levels)  0 .430 0 1 
Interstate War  
(Number of Years out of 10)  .102 .614 0 7 
1 Modal values are provided for dichotomous variables.  
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Appendix 2 :  High HIV Prevalence 
Countries  

Country  

HIV 
Prevalence 
Rate (2007)  

Bahamas  31 

Botswana  26.5 

Burundi  3.5 

Cameroon 6 

Central African Republic  6.4 

Chad 3.4 

Congo 4.4 

Cote d'Ivoire  6 

Djibouti  3.1 

Equatorial Guinea  3.7 

Ethiopia  2.4 

Gabon 5.6 

Ghana  2.3 

Guyana  2.5 

Haiti  2.2 

Kenya  7.5 

Lesotho 23.9 

Malawi  13.3 

Mozambique  10.3 

Namibia  14.6 

Nigeria  3.2 

Rwanda  4.3 

South Africa  16.9 

Swaziland  26.3 

Togo 3.6 

Uganda  7.9 

United Republic of Tanzania  7 

Zambia  15.4 
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Appendix 3 :  Statis tical Resul ts for  Robustness Checks  
 

 (1) (2) (3) (4) (5) 
 

Full Model -Civil War  
(1000+ Battle deaths)  

Resource 
Only  

Interaction 
Only  

Behavioral 
Model (1000+ 
Battle deaths)  

Behavior 
Only  

Refugees (High HIV 
Prevalence) 0.000**   0.000**    
 (3.26)  (2.70)   
Refugees (Mid/Low 
HIV Prevalence)  -0.000  -0.000   
 (-1.61)  (-1.35)   
GDP -0.000**  -0.000**     
 (-3.35) (-2.62)    
Population Density  -0.000 -0.000 -0.000 -0.000 -0.000 
 (-1.63) (-1.70) (-1.80) (-1.85) (-1.84) 
Trade Openness 0.006* 0.005* 0.002 0.003 0.003 
 (2.41) (2.17) (1.08) (1.32) (1.33) 
Health 
Expenditures  0.197**  0.144*    
 (2.68) (2.11)    
Democracy 0.015 0.069 0.080 0.142 0.141 
 (0.05) (0.23) (0.32) (0.59) (0.58) 
Civil Conflict High  0.075    0.028 
 (1.29)    (0.50) 
Battle Deaths High  0.000    0.000 
 (0.02)    (0.43) 
Battle Location 
High  -143.926    -60.191 
 (-0.91)    (-0.30) 
Peacekeeping 
Troops -0.090*  -0.057   
 (-2.39)  (-1.87)   
State Repression  0.255   0.058 0.054 
 (0.82)   (0.18) (0.17) 
Interstate War  0.088   -0.091 -0.090 
 (0.87)   (-1.72) (-1.67) 
Sub Saharan Africa  2.290***  2.366***  2.370***  2.423***  2.437***  
 (8.46) (9.12) (8.32) (8.56) (8.69) 
Civil Conflict All     0.012  
    (0.25)  
Battle Deaths All     0.000  
    (0.59)  
Battle Location All     19.804  
    (0.11)  
Constant  -2.610***  -2.292***  -1.412***  -1.616***  -1.621***  
 (-4.61) (-4.80) (-4.59) (-5.21) (-5.11) 
r2  0.571 0.537 0.524 0.519 0.520 
N 134 134 134 134 134 
Note: Robust Standard Errors in parentheses.  *  p < 0.05, **  p < 0.01, * **  p < 0.001 
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Appendix 4 :  Sub -Saharan Af r ica Analysis  
 

 (1) (2) (3) (4) 
 Full Equation  Resources Only Interaction 

Only  
Behavior Only  

Refugees High  0.000**   0.000*  
 (2.87)  (2.34)  
Refugees Mid/Low  0.000  0.000  
 (0.32)  (0.73)  
GDP 0.000 0.000*   
 (1.65) (2.28)   
Population Density  -0.000***  -0.000* -0.000 -0.000* 
 (-3.84) (-2.39) (-1.51) (-2.43) 
Trade Openness 0.011 0.006 0.009 0.009 
 (1.74) (1.22) (1.68) (1.36) 
Health 
Expenditures  

0.451***  0.406***    

 (4.08) (4.08)   
Democracy -0.513 -0.598 0.052 -0.139 
 (-0.89) (-1.14) (0.07) (-0.16) 
Civil Conflict All  -0.055   -0.104 
 (-0.50)   (-0.95) 
Battle Deaths All  0.000   -0.000 
 (0.25)   (-0.97) 
Battle Location All  566.652*   543.155 
 (2.67)   (1.43) 
Peacekeeping 
Troops 

0.023  -0.054  

 (0.45)  (-1.16)  
State Repression  0.398   1.106* 
 (0.81)   (2.05) 
Interstate War  0.075   -0.189 
 (0.26)   (-1.01) 
Constant  -2.202* -1.441 0.534 0.819 
 (-2.17) (-1.76) (0.95) (1.39) 
r2  0.643 0.544 0.174 0.246 
N 41 41 41 41 
Note: Robust Standard Errors in parentheses. * p < 0.05, **  p < 0.01, ***  p < 0.001 
 
 


