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1 Introduction

The world has been aware of HIV/AIDS for almost 29 years now. Nearly
three decades into the pandemic—among the largest in human history and
certainly the defining one of the era of modern medicine—the disease re-
mains on the increase, especially in less developed and less politically stable
countries of the world. Our knowledge of the biomedical aspects of the virus
remains incomplete but certainly highly ahead of our understanding of the
social and political environment the virus causes and effects.

Many of the countries of the world most affected by HIV/AIDS are also
affected by rapid and significant changes in political and economic circum-
stances. They may experience intense periods of rapid growth, overthrow of
the governing authority, or various forms of war and civil instability. This
paper assesses the effect of these “rapid transitions” in politics, conflict sta-
tus, and economics upon the change in HIV/AIDS prevalence and incidence,
assessing the relationships quantitatively over 162 countries in the period
1990-2006.
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fCenter for Government and International Studies, 1737 Cambridge St., Cambridge,
MA 02138 USA. napaxton@fas.harvard.edu.




This research provides a basic framework for understanding potential re-
lationships between rapid transitions and HIV/AIDS levels. First, I assess
the state of current research on the topic, followed by a brief discussion of
how rapid transitions may be related to and affect HIV/AIDS. I then turn to
a description of the dataset that I constructed to test some of these explana-
tions. From there, I conduct linear regression estimation of the relationships
and discuss the results. Finally, I present some of the implications of the
results and their conclusions.

2 Previous work

Much of the previous work on HIV/AIDS that relates the progress of the
disease pandemic to social, political, and economic factors focuses upon a
causal pathway the opposite or reverse of the one we wish to investigate
and understand. That is, much of the social scientific work that exists seeks
to understand the effect of HIV/AIDS upon war, democratic or autocratic
transitions, or rapid economic growth, contraction, or alteration.

By contrast, this paper seeks to gain a broad overview of the possible
relationship of “rapid” political and economic transition processes upon the
progress of HIV/AIDS in countries around the world.

Due to the nature and availability of data on HIV prevalence and inci-
dence, we are unable to conduct fully causal hypothesis testing; there is an
insufficiently long time series of HIV data available to gauge the effects of
time upon the combination of a “rapid transition” and changes in HIV levels.
We can, however, examine the degree of association by a variety of methods
in order to tease out the degree to which the coincidence of a transition and
HIV changes do occur. This will provide policy makers with the best infor-
mation currently possible about the relationship of the two, which they may
factor into the programs they develop and adopt.

The most significant study of this sort thus far is Spiegel et al. (2007). The
study tested the relationship between war-driven violence and rape, on the
one hand, and changes in HIV prevalence, on the other. The study authors
wished to empirically test a relationship that had been much discussed but
less examined: wars, whether civil or external, lead to greater violence and
the use of rape as a weapon of war and ethnic cleansing, and this increased
incidence of rape should lead to greater incidence and prevalence of HIV
infection. Spiegel et al. (2007) find results opposite to that expected if the



above explanation were to hold. “Data from these countries’ did not show
an increase in the prevalence of HIV infection during periods of conflict,
irrespective of prevalence when conflict began. ... Despite wide-scale rape in
many countries, there are no data to show that rape increased prevalence of
HIV infection at the population level.”

One problem with many of the discussions (published and unpublished)
around the effects of rapid transition upon HIV levels is that the transition is
linked to changes in HIV/AIDS levels via an intermediate causal mechanism,
but the intermediate mechanism is difficult to measure or obtain data upon
or both. For example, in the above article, the link between violent conflict
and increased prevalence of HIV is not a direct one. Instead, the link occurs
via the intermediate causal mechanism of an increase in sexual violence due
to the increase in political violence; rape is used as a weapon of war, but
we cannot (easily or accurately, at least) track the incidence or prevalence
of rape. In a similar vein, physical or psychic displacements that occurs as
result of large changes in political or economic circumstance are often more
difficult to track accurately than the social transition and associated changes
in HIV/AIDS levels. Thus, in the analysis that follows, one must be care-
ful not to ascribe too direct a causal association between the transition and
correlated movements in HIV/AIDS, for there is often a stated or unstated
intermediate factor at work. Insofar as is possible, I shall state the interme-
diate mechanisms often assumed by others to be in place, as I discuss the
association between variables.

3 Data and Methods

Data used in this paper come from standard sources in political science and
political sociology, combined with other data obtained from UNAIDS and
UN and World Bank databases. All data are public and widely available.
The full dataset comprises information on 161 countries, over a time period
from 1990-2007,? yielding a maximum of 2898 possible cases for analysis.

'Burundi, Rwanda, Uganda, DR Congo, southern Sudan, Sierra Leone, Somalia, and
Burundi

2 Available data on HIV prevalence covers this time period, and since our dependent
variable in this study is HIV prevalence, all data are restricted to these 18 time periods.



3.1 Explanatory variables: Transition events

The primary relationship I examine may be grouped into three categories:
economic transitions, political transitions, and changes in state conflict sta-
tus. I describe each in turn in the following sections and then turn to dis-
cussing the results of descriptive statistical and regression analysis tests.

3.1.1 Economic transitions

With regard to this set of factors, I collected data on two types of economic
transition event, both motivated by examples from the contemporary world.

First, I examined data on aggregate changes in economic output, as mea-
sured by changes in gross domestic product (GDP). The recent growth of
China demonstrates this case: as Chinese growth has accelerated and in-
creases in GDP have increased on the order of roughly 10 percent per year,
a massive shift of both people and consumption habits has occurred within
China. More and more people have moved from rural countryside dwellings
to the urban centers of China’s coasts on the south and east of the country.
This has brought more and more people who would have remained largely
confined in the very small populations of villages and hamlets into contact
with greater numbers of people than if they had remained in their ancestral
homes. With such migration, there are greater opportunities for interaction
with three significant drivers of the HIV/AIDS epidemic: men who have
sex with men (Rosenthal 2002), use of intravenous drugs, and contact with
sex workers. Similarly, the growth in income across many levels of Chinese
society has increased opportunity to obtain drugs, sex workers, or to seek
out same-sex partners. It is fairly difficult to find data that tracks internal
and external labor movements (for example) in a form amenable to monadic
country-level analysis, so a more direct examination would either be impossi-
ble or extremely tentative in its results. Moreover, if the causal link between
a process of rapid economic growth and changes in HIV/AIDS prevalence
is not actually intermediated by labor mobility, then we would expect that
analysis of that more direct relationship to show less association than the
indirect relationship of income growth and HIV/AIDS.

Second, this paper examines inflation-rate data. In general, social scien-
tists regard quick shifts in the rate of inflation as detrimental to the overall
status and well-being of a country, primarily because such a condition in-
dicates that the value of local currency vis-a-vis goods, services, and other
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Figure 1: Histogram of GDP growth annual data

currencies is shifting too quickly for producers and consumers to adjust their
activity to fit market conditions. As a result, the price levels in the economy
will routinely over- or undershoot the “true” price, resulting in extremely
inefficient allocations. Moreover, an inability to keep up with such rapid
changes will cause many economic actors to withdraw from the market alto-
gether.

A variety of definitions of hyperinflation—“too much” inflation—exist.
To some extent, the quantitative definition varies because “too much” is a
subjective judgment; for example, in the context of the OECD, inflation of
20 percent per annum would be judged as out of control whereas in contem-
porary Latin America, such levels would constitute an acceptable standard
level of inflation. A fairly standard definition of hyperinflation compatible
with the data available from UNdata.org (United Nations Statistics Division
2008) and the World Bank considers hyperinflation to exist in the condition
when annual inflation exceeds 100 percent. Thus, I test the relationship of



inflation to HIV prevalence to inflation in those country-years where inflation
meets or exceeds 100 percent (that is, the money supply and overall prices
double each year).

3.1.2 Political transitions

On the political side, rapid transitions of the sort that interest us are not the
run-of-the-mill and routine transfers of power that take place in democratic
regimes, where a competitive elections bring about a change in leaders or
parties or both. or autocratic regimes, where the leader or oligarchs make
provision for some sort of orderly conveyance of power (often dynastically).
What we are interested in are more fundamental changes in the basis of legi-
mately constituted authority, whereby the degree or character of autocracy
or democracy change.

The Polity IV project’s (Marshall and Jaggers 2006, rev. 2007) purpose
is to measure the authority characteristics of different countries over time,
to make possible comparative, quantitative analysis (Marshall and Jaggers
2007, 1). In essence, for each country-year in the dataset, historical case work
was conducted to yield a score indicating the degree of “democratic-ness” or
“autocratic-ness” present. In the dataset constructed for this analysis, 125
countries with an HIV prevalence series also had polity scores for all or part
of that series.

Regarding the distribution of various polity score, we see in Figure 2
that the data distribute bimodally; that is, there are two peaks in the data.
As we see, most country-years are either quite democratic or autocratic, and
(comparatively) few fall in the middle range of scores (where they are termed
“anocracies”).

Following the definitions provided by the Polity IV project itself (Marshall
and Jaggers 2007, 28 ff.), I examined the following transitional states of
authority:

e Major democratic transitions: Over three or fewer years, the polity
score (on a scale of -10 to 10) must change six or more points in a
positive direction, as well as shift from an autocratic score (-10 to 0)
to a partially democratic (1 to 6) or fully democratic (7 to 10) score.

e Minor democratic transitions: The same as the preceding, except that
the total size of the shift is 3—5 points.
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Figure 2: Histogram (distribution) of political regimes

o “Adverse regime change”: A decrease of six points or more, in a nega-
tive direction.

e State of anarchy: A complete absence of any central political authority.
In any conventional sense, an anarchic state is one in which no stable
condition of governance applies. Polity IV explicitly (and many con-
ventional definitions in an implicit fashion) treat states of anarchy as
transitional periods between times of stable governance. Although an-
archy may remain as a state’s condition for an extended period of time?
and thus not be a “rapid” transition, it seems relevant to this inves-
tigation, which overall seeks to assess the effects of liminal conditions

3 Afghanistan, for example, is coded in Polity IV as an anarchy for four years in the
early 1990s, between the Soviet Union’s withdrawal and the Taliban’s consolidation of
power. In the more recent period from 2001 to the present, it receives the coding for
states under the influence or control of an external power.



upon states and their HIV/AIDS situation.

History (and the foregoing data in Figure 2) indicate that states tend
to take on forms similar to one another. This implies that, when observed,
transitions of the basis of authority in a state-society are most likely to
comprise switches from one form—democracy or autocracy—to the other,
rather than to an intermediate form like “anocracy.”

3.1.3 Conflict episodes

Similar to the use of the Polity IV data, I also used a standard dataset
for measuring the occurrence of war and civil violence, the Major Episodes
of Political Violence dataset (Marshall 2006a). Moreover, since the lead
investigator for the MEPYV is also one of the leads on Polity IV, we have
a reasonable expectation of intercoding reliability in the case of common
items measured or in the need to make comparisons across the two projects’
datasets.

The MEPV provides data on all states extant in the period from 1946—
2006, and it separates conflicts according to a magnitude criterion and a
type criterion. In terms of magnitude, there are (1) wars and (2) episodes
of armed violence. I have conducted this analysis primarily upon the cases
coded as wars, because “the designation of ‘war’ carries with it a stronger
institutional, or institutionalized, component and more definite objectives”
(Marshall 2006b). Political science definitions of “war” have also traditionally
been more definite and consistent, following those initial criteria established
in the Correlates of War project (CITATION).? In terms of episode type, for
our purposes, the MEPV considers three different types of conflict: interna-
tional conflicts (conflicts between or among two or more states), civil con-
flicts (conflicts within the state primarily over political identity attributes),
and ethnic conflicts (conflicts within the state primarily over social identity
attributes). In the following analysis, I consider and analyze all three conflict

types.

4One minor difference between MEPV and COW is that the former uses a total-deaths
threshold of 500 directly-related persons (which encompasses civilian deaths), while COW
has been more strict, requiring a 1000 battle-deaths threshold.



3.2 Qutcome variable: HIV Prevalence

Data on HIV prevalence comes from UNAIDS (UNAIDS (Joint United Na-
tions Programme on HIV/AIDS) 2008), covering the period from 1990-2007.
There are 168 countries in the UNAIDS data, although not all countries have
estimates for all years.

3.3 Method and models

I conducted my analysis primarily through bivariate linear regression of HIV
prevalence upon possible measures for the transition types detailed above.
I chose bivariate regression instead of multiple regression for two reasons.
First, although we are interested in the relative size of the transition events
upon HIV prevalence, we must first answer the primary question of whether
an effect exists in the first place. And, although methodologically problem-
atic, one standard fashion in many social science studies (see, for one example
Bor 2007), including epidemiological ones, is to conduct a series of bivariate
regressions using all possible or plausible independent (causal) factors, de-
termining which ones have the greatest or most significant effects, and then
combining them into a multiple regression model to determine their relative
importance vis-a-vis each other. Second, In one form or another, many of the
concepts examined here are often used in political studies as various forms of
control variables. For example, in examining the effect of some institutional
governmental factor upon government HIV programs, the analyst wants to
control for the effects that different levels of democratic governance and/or
national income might have upon the outcome of interest. In our case, how-
ever, we are interested not in controlling for these factors but determining
the differences that differences in them make. To control for economic and
conflict factors while testing political ones, for example, would be essentially
the same as controlling for political and economic factors while testing for
conflict ones. (Factor analysis indicates that the measures chosen for each
transition type are conceptually distinct from one another; there is little [al-
though non-nil, of course] chance that in conducting bivariate regression of
HIV on one of the transition types that the procedure will pick up effects
from one of the other transition types.)

Thus, we use the following equation to estimate the regressions presented
in Table 1.

HIV prevalencey = B(Transition variable); + p; + i (1)

9



where the transition variables are those decribed in section 3.1, i is the in-
dividual (country in this case), ¢ is the time period, and p; is the individual
effect.’

4 Regression Results

In this section, I present OLS panel-data regression estimates on the data
described above. I employ both fixed-effects and random-effects models, as
indicated by postestimation Hausman test comparison (Hausman 1978).

4.1 Bivariate regression analysis

I have presented the results of bivariate regression analyses in Table 1.5

4.1.1 Economic Transitions

As the first section of Table 1 shows, the estimated effect of economic growth
of varying levels or of hyperinflation upon HIV prevalence is neither statis-
tically significant nor is it of a size to be substantively interesting, even in
liminal cases.

Before conducting regression analysis, I examined the raw data on GDP
growth rates calculated annually. A plot of these is shown in Figure 1. As
we can see, the vast majority of these values fall between 0 and 10 percent
annual growth, with the next largest band falling in the range between 0 and
-10 percent. In this case, it is not clear what level of growth constitutes a
“rapid transition”, so I conducted a further test by fitting a smoothing (or
“loess”) curve to the plotted data. In this type of test, we want to ascertain
whether, when comparing two variables, there are any inflection points in
the curve that might indicate an alteration in the underlying processes that
gave rise to the data observed. In other words, do we see a non-linear shift
in the relationship between GDP growth and HIV prevalence that would

5The above is a simplification of the actual regression analyses performed. We are
actually calculating regressions that use different techniques to account for variation over
time and space, balancing between estimation consistency and efficiency. The mathematics
are more complex, but the intuition is the same. For further information, see Kennedy
(2003); Wooldridge (2002).

6 Although the regression described in Equation 1 includes the intercept estimate for
fixed effects regression estimates, I have omitted it for presentation convenience.

10



Response Variable: HIV prevalence

16 N  Groups

Economic

GDP growth positive (F) 0.005 1673 132
(0.012)

GDP growth over 6 (F) 0.013 482 101
(0.016)

GDP growth over 8 (F) 0.011 [p=0.12] 242 69
(0.007)

Inflation over 100%/year (F) -0.000 102 32
(0.000)

Political (Polity IV score)

Major democratic transition (R) 0.069*** 65 30
(0.015)

Minor democratic transition (F) 0.786** 11 9
(0.247)

Major autocratic transition (R) 0.055 [p=0.13] 20 17
(0.036)

Conflict

Interstate War (R) 0.047 1585 125
(0.160)

Civil War (R) -0.279** 1585 125
(0.092)

Ethnic War (R) -0.201* 1585 125
(0.089)

Table 1: Bivariate regression results. Table entries are fixed-effects (F) or ran-
dom effects (R) linear panel regression results (chosen based upon the results
of a Hausman test on the fixed and random effects coefficient vectors of each
model), with standard errors in parentheses. Intercepts are not shown. p<0.10,
*p<0.05, **p<0.01, ***p<0.001

11



indicate some sort of cut point where GDP growth has a different effect on
HIV prevalence in one category as compared to the other.

As we see in Figure 3, there are no obvious inflection points in the data,
apart from the division between positive and negative economic growth.
Above zero, the smoothing function seems to indicate that there is a small
linear positive relationship, but this most likely is a result of the large number
of cases clustered around the 0 to 10 percent growth range while also exhibit-
ing HIV prevalence from 0 to 30 percent. This high density of a small range
of growth rates exhibiting high variation in HIV prevalence, combined with
the obviously fairly extreme outlying values, quite likely drives the graphic
result here.

Smoothed trend of GDP growth on HIV prevalence (span=0.5)
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Figure 3: Smoothed-trend curve for HIV prevalence on economic growth

Regression analysis results bear the intuition from the graphical analysis
out. In a fixed effects model OLS regression, we see that the coefficients
are remarkably small and that standard error sizes essentially negate those

12



coefficient estimates. In the positive economic growth cases, for example,
the concrete interpretation is that for each one percent increase in growth,
HIV prevalence is expected or estimated to increase by 1/100 of one percent
(0.01 percent); since the standard error is larger than the coefficient, how-
ever, we could just as easily have a relationship of zero (or even a slightly
negative one). Even when we use subsets of the data—in this case, I chose
6 and 8 percent economic growth as medium-high to high values for annual
growth—the regression estimates are substantively uninteresting. Even in
the case where the values of economic growth were restricted to those values
equal to or above 8 percent annually (where the significance of the estimate
begins to approach one conventional social science threshold of p < 0.10),
the coefficient estimate is still about 0.01.”

Similar results occurred for the regression of HIV prevalence on hyperin-
flation. As we see in Table 1, there is no estimated relationship between a
condition of hyperinflation and the progression of the HIV/AIDS epidemic.

Thus, based on the most complete data available from the UN, sister
organizations, and well-regarded 10s and NGOs, rapid economic transitions
do not appear to affect the spread of HIV/AIDS in a measurable way.

4.1.2 Political Transitions

As detailed in section 3.1.2, I examined the effect of changes in the degree of
democratic or autocratic authority on the progress of HIV/AIDS in polities.
Before turning to regression results, descriptive analysis of regime change will
provide a few necessary insights to understanding the results of the regression
estimates.

As can be seen in Figure 4, under most circumstances, of course, no regime
transition occurs. But when a regime transition does occur, it is most likely
to be a major democratic one; that is, over the course of up to three years,
the government of a state shifts from some form of autocracy to (some level
of) consolidated, full democracy. Democratic transition is a process that can
occur over a period of more than one time period as measured in the data.
Thus when we examine these changes in regime type, we need to remember

"For the sake of completeness, I tested two types of alternative specifications, and the
lack of results held firm. In the first, I used lagged values of the GDP growth figure to
see if the effect of economic expansion was delayed. In the second, I used interaction
variables, to compare the portions of the dataset above and below the threshold values.
In both cases, the results did not differ significantly from zero.

13
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Figure 4: Histogram of regime transition values

that the unit of analysis is not the country-year but the country over each
period of transition (which vary in length).

Figure 5, combined with the information in Figure 4, makes this point
more clear. We see here that most annual regime change values have an
absolute value between 0 and 5, less than the Polity score change of positive
six to qualify as a major democratic shift. Thus, polity transformations are
multi-year processes, occurring rapidly but not immediately.

Knowing this, we can interpret the regression results to estimate the
effect of transition on HIV prevalence in a hypothetical country. The average
autocracy score® is 6.02. Recalling that a “major” democratic transition

8This was calculated by taking the Polity IV "autoc” index (which tallies the autocratic
elements in a country on a scale of 0-10, with 10 being the most autocratic), subtracting
all zero values (that is, those country-years in which there are NO autocratic elements
whatsoever), and taking the mean.
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Figure 5: Distribution of annual regime change scores

requires a movement across the threshold between autocracy and democracy,
as well as achieving a 7-10 score on the democratic scale, a major democratic
transformation of the average autocracy requires a 13-point shift in the Polity
IV score over three (or fewer) years. Where this is the case, we expect to
see an increase in HIV prevalence of about 0.9 percent. That is, where HIV
prevalence might have been roughly 2 percent (the mean value for states
not undergoing a major democratic transition) before a democratic shift,
prevalence will rise on average to nearly 3 percent in a transition’s wake.
Results for other types of polity shifts are less certain. A minor demo-
cratic shift has an associated increase in its HIV prevalence of somewhere
between 2.3 and 3.9 percent, according to the regression analysis. However,
this is based upon a very small number of cases (11) spread across nearly the
same number of countries (9), so these results are extremely unlikely to be
robust. The same is true of major autocratic transitions. Both coefficients,
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however, are positive, and the majority of the distribution of estimated val-
ues for each of these two coefficients are positive, indicating that at the very
least, we might infer that rapid political transitions push HIV prevalence
upwards.

Overall, then, it appears that rapid political transitions appear to have a
mathematically positive effect on HIV prevalence levels; furthermore, in the
case of major democratic transitions, we expect that HIV prevalence should
increase by one-half of a percent or more.

4.1.3 War Occurrence

Finally, we turn to the effect of wars of various sorts upon HIV prevalence.

The coefficients presented in Table 1 are quite large, in that they indicate
the shift in HIV prevalence for each unit of increase in the MEVP score for
a particular country. Let us examine how large the MEVP project assessed
some recent episodes of state violence so that the interpretation of these
results makes more intuitive sense.

Country Years War type MEVP Score
Afghanistan 1978-2001 Civil 7
Angola 1975-2002 Civil 6
Bosnia-Herzegovina ~ 1992-1995 Ethnic 6
Rwanda 1990-1998 Ethnic 3 (10 in the genocide)
Iran-lraq War 1980-1988 International 6
Eritrean Independence 1998-2000 International 5

Table 2: MEVP scores for some representative conflicts in the data under con-
sideration

As we can see, interstate war does not appear to have a measurable
effect upon HIV prevalence. Civil and ethnic wars, however, have powerful
negative effects upon the level of HIV in the population of the state under
consideration. In other words, HIV prevalence goes down under conditions
of ethnic or civil war.

For example, let us analogize from the example of Angola (NAP: one of
Collier’s cases). In a hypothetical national civil war the size of the Angolan
civil war, we would expect to observe a decrease in HIV prevalence of about
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1.7 percent. Note that this does not mean that a civil war like Angola’s
decreases the level of HIV already extant in the population; what it does
mean is that we expect that when a civil war of the intensity of Angola’s
does occur, we can expect that HIV prevalence will be 1.7 percent lower (on
average) than if the war had not occurred. All other things being equal, in
the specific case of Angola, where HIV prevalence after the conflict’s end in
2002 was 1.7 percent, had the war not occurred, we would expect an HIV
prevalence of 3.4 percent.

Similar results obtain for the case of ethnic warfare. The more intense
the ethnic war, the more the potential HIV prevalence appears to decrease.
An ethnic war the size and intensity of that in Bosnia-Herzegovina has an
associated lessening of HIV prevalence of about 1.2 percent below what could
be expected in the absence of the war.

This analysis is quite sobering. For all of the misery associated with
intrastate warfare and civil conflict, it appears fairly clear that this type of
violence dampens HIV/AIDS levels considerably. What is less clear in these
cases (and which is beyond the scope of the present analysis) is the mecha-
nism(s) that drives such a result.

For example, the result could be driven by “numerator effects” in which
the numbers of HIV+ people, relative to their proportion in the population,
decrease more quickly than those of HIV- people. This could occur because
HIV+ people are for some reason clustered in areas where more conflict
activity occurs, because they are somehow less mobile than other members
of the population (and cannot get out of the way of war), or because civil
conflict cuts off their access to medical care. In all of these cases, HIV+
persons would bear the same level of risk as other members of the society
for death from the conflict, in addition to the additional risks they somehow
bear by their status, and driving their numbers down more quickly.

The difficulty assessing the intermediate mechanism between intrastate
conflict and the prevalence of HIV runs into two immediate problems for
the policy analyst or actor. First, even in those cases where we have a hy-
pothesis about the intervening or instrumental variable, we often lack data
of sufficient time length or inherent accuracy to assess our hypotheses. Sec-
ond, it is not clear that the same chain of events operates in each time and
place under consideration, and this assessment is less amenable to quan-
titative analysis. In the period from 1990-2007 (for which we have fairly
complete cross-sectional data on HIV prevalence), there are comparatively
few distinct violence events. Once we start testing a number of competing or
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complementary mechanisms vis-a-vis each other, we are quite likely to have
an insufficient number of events for statistical analysis. Thus, one further
area of research should be in multi-country comparative cases studies, both
for the generation of plausible explanations for the preceding results as well
as testing those theories.

4.2 Multivariate analysis

Results for three multivariate fixed-effects models are presented in Table 3.
For these models, the most important benefit gained is that now the mea-
sures of various transitions are considered in reference to one another, rather
than entirely separately. This allows the comparison of the results obtained,
permitting judgments as to the relative effect of rapid transitions upon HIV
prevalence.’

Model 1 is simply the aggregation of the various measures we have been
considering thus far. Annual GDP growth, Polity IV score, and the measures
of various types and intensities of war are all included. As compared to the
results of the bivariate analyses, the results are fairly similar, both in the
size of the coefficients, and in the rough levels of significance associated with
those estimates. When in comparison to one another, then, we can be fairly
sure that the relationships observed above continue to hold.

Plausibly, annual economic growth and increases in HIV prevalence may
both be affected by the expansion of a state’s population. In the first case,
state population growth, especially if it occurs via immigration of labor-
capable people, can lead to increases in gross output or labor productivity (or
both). In the latter circumstance, since HIV prevalence is partially defined by
the size of the total population, increases in population will drive prevalence
down (assuming no concomitant increase in HIV+ population).

Model 2 controls for annual population growth figures. As we expect,
the size and statistical significance of GDP growth increases, but the coef-
ficient is still substantively uninteresting. The regression estimate indicates

90ne caveat is that although the Polity IV score variable is the same as that used above,
in Models 1 and 2, I was unable to run the multivariate specification for anything beside
the “Major democratic shift” category, due to a simple lack of cases when anything more
than the simplest regression model is considered. Recall that the other polity transition
category estimates above had 20 or fewer cases; these almost inevitably decrease when we
add more variables. Thus, the coefficient on the Polity IV score indicates the estimated
change in HIV prevalence for each increase in democracy, according to Polity IV.
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Variable Modell Model 2 Model 3

Annual GDP Growth 0.003 0.023**  -0.028**
(0.009) (0.009) (0.010)
Polity IV Score 0.104%** 0.189%**
(0.021) (0.021)
Major Democratic shift 0.061***
(0.015)
Int’'l War 0.033 0.108
(0.166) (0.164)
Civil War -0.147 [p=0.11] -0.203 *  -0.372
(0.093) (0.092) (0.218)
Ethnic War -0.169 -0.244 **  No obs.
(0.095) (0.094)
Controls
Pop. Growth /year -0.484***  0.328
(0.067) (0.450)
N 1548 1548 51
k 123 123 27
Mult. R? 0.067 0.100 0.598

Table 3: Fixed-effects linear regression results. Standard errors are in parentheses.
p<0.10, *p<0.05, **p<0.01, ***p<0.001.

an increase of 0.02 percent in HIV prevalence for each percentage point in-
crease in GDP. China’s rapid economic expansion in the last 25 years can
be expected, then, to have increased HIV prevalence by perhaps 0.2 percent.
Regarding the population growth variable, we observe the expected results.
As population increases, HIV prevalence decreases, by about half the rate of
growth, on average.

In Model 3, I restricted the observations used for estimation to those
countries experiencing a major democratic shift. Several points are worth
noting in this model. First, the democratic shift coefficient remains rela-
tively constant in size and statistical significance as compared to the bivari-
ate estimation above. This further increases our confidence in the results we
obtained initially. Second, the effect of civil war appears to increase, nearly
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doubling in size and further confirming that HIV levels decrease under con-
ditions of intrastate violence. Finally, the effect of GDP growth remains
relatively similar in size, but it switches from positive to negative. In other
words, at least in the cases included in the analysis, in which the country
underwent a major democratic transition, GDP growth was associated with
a small decrease in HIV prevalence. This is curious. Upon further analysis,
the result appears to be driven by a few outlier cases, with their coincident
effect upon the somewhat small sample of cases (51) in the data. Further
research, however, should examine this possibility more explicitly.

Multivariate analysis of the effect of rapid transition processes upon HIV
levels largely confirms and even extend the results obtained in bivariate anal-
ysis. Major democratic transitions and intrastate wars have a statistically
significant and substantively large and interesting effect upon HIV preva-
lence; while the move to democracy drives HIV prevalence upward, intrastate
war and conflict push HIV levels down.

5 Implications and Conclusions

This paper has sought to combine insights from political science and allied
social science with epidemiological examination, reversing the normal causal
pathway that social scientists examine when considering the relation between
social phenomena and the spread of HIV within countries. In addition, this
paper has sought to extend the insights of epidemiological study by including
concepts and measures not normally employed by our siblings in the medical
social sciences. I have examined the effect of economic and political events
upon the spread of HIV, most especially in the inclusion of “rapid transition”
events, where the political and economic changes in a country occur in a short
time period.

Most interestingly, this quantitative analysis demonstrates strong associ-
ation between the occurrence of intrastate violence or democratic transition
and changes in HIV prevalence. Intrastate violence drives HIV prevalence
downward, as compared to the (hypothetical) case in which violence does not
occur. Democratic transitions drive HIV levels upward, and the increase is
greater as the shift to democracy from a former system is more radical. (We
also saw some evidence that other shifts in governance have similar effects
upon HIV, but because of small sample sizes, the conclusions must remain
more tentative.)
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These results may prove sobering for development specialists and those
involved in the fight against the global HIV/AIDS pandemic, for they appear
to suggest the pursuit of some goods come at the expense of other. That is,
promoting and strengthening democracy and lessening civil conflict bring
about an increase in HIV/AIDS by some perverse logic, and choices must be
made between either less violence and more democracy on the one hand and
less HIV/AIDS on the other. This is certainly what the data indicate to us.

More likely, however, is that there is some set of intervening mechanisms
at work here that translate the gains in democracy promotion and consol-
idation and conflict prevention into losses in the fight against HIV. More
detailed analysis of particular cases and better quantitative data measures
of these translation mechanisms become even more necessary, then, if we
wish to find out whether and (if so) how all of these goods may be pursued
concurrently.
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