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Abstract

Introduction: The HIV pandemic disproportionately impacts young women. Worldwide, young women aged 15�24 are infected

with HIV at rates twice that of young men, and young women alone account for nearly a quarter of all new HIV infections.

The incommensurate HIV incidence in young � often poor � women underscores how social and economic inequalities shape

the HIV epidemic. Confluent social forces, including political and gender violence, poverty, racism, and sexism impede equal

access to therapies and effective care, but most of all constrain the agency of women.

Methods: HIV prevalence data was compiled from the 2010 UNAIDS Global Report. Gender inequality was assessed using the

2011 United Nations Human Development Report Gender Inequality Index (GII). Logistic regression models were created with

predominant mode of transmission (heterosexual vs. MSM/IDU) as the dependent variable and GII, Muslim vs. non-Muslim,

Democracy Index, male circumcision rate, log gross national income (GNI) per capita at purchasing power parity (PPP), and

region as independent variables.

Results and discussion: There is a significant correlation between having a predominantly heterosexual epidemic and high

gender inequality across all models. There is not a significant association between whether a country is predominantly Muslim,

has a high/low GNI at PPP, has a high/low circumcision rate, and its primary mode of transmission. In addition, there are only

three countries that have had a generalized epidemic in the past but no longer have one: Cambodia, Honduras, and Eritrea.

GII data are available only for Cambodia and Honduras, and these countries showed a 37 and 34% improvement, respectively, in

their Gender Inequality Indices between 1995 and 2011. During the same period, both countries reduced their HIV prevalence

below the 1% threshold of a generalized epidemic. This represents limited but compelling evidence that improvements in gender

inequality can lead to the abatement of generalized epidemics.

Conclusions: Gender inequality is an important factor in the maintenance � and possibly in the establishment of � generalized

HIV epidemics. We should view improvements in gender inequality as part of a broader public health strategy.
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Introduction
The HIV pandemic disproportionately impacts young women.

Worldwide, women aged 15�24 are infected with HIV at

rates twice that of young men, and young women alone

account for nearly a quarter of all new HIV infections. In Sub-

Saharan Africa, this rate is even more pronounced: young

women account for 31% of new HIV infections [1].

Many reasons have been proposed for the high incidence

of HIV in sub-Saharan Africa, including multiple concurrent

sex partners [2], income inequality [3], low prevalence of

male circumcision [4], and the legacy of colonialism [5].

A UNAIDS/South African Development Community (SADC)

think tank � convened to assess prevention in the high

prevalence countries of southern Africa � reported that

‘‘high levels of multiple and concurrent sexual partnerships

by men and women with insufficient consistent, correct

condom use, combined with low levels of male circumcision

are the key drivers of the epidemic in the sub-region’’ [6, p. 5].

They concluded by promoting interventions aimed at redu-

cing concurrency and scaling up circumcision. Halperin and

Epstein examine these recommendations in regards to the

high prevalence in southern and parts of eastern Africa [7].

They highlight that Uganda, Kenya, and Ethiopia were able to

achieve significant reductions in HIV incidence through so-

called ‘‘zero grazing’’ campaigns (i.e. promotion of mono-

gamy and partner reduction) and suggest the feasibility of

implementing these elsewhere. It is worth noting, however,

that these countries fare poorly on the Democracy Index [8],

and thus such gains may be more realizable in autocratic

nations.

The disproportionate HIV incidence in young � often poor

� women underscores how social and economic inequalities

shape the HIV epidemic. Confluent social forces, including

political violence, poverty, racism, and sexism impede equal

access to therapies and effective care, but most of all

constrain the agency of women [9]. Many authors have

commented on the role of such forces in driving poor health

outcomes for women [10�14], yet there are few examples
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in the literature of attempts to quantify them (Jewkes and

colleagues are a notable exception [15]). This is likely due to

the difficulty in quantifying structural interventions [16].

An important question is why HIV epidemics become

generalized (i.e., a prevalence greater than 1.0% [17]) in the

first place. Circumcision, reduced concurrency, and condom

use (the last two of which require agency on the part of

women) do not provide a sufficient explanation. In the fol-

lowing analysis, we explore the impact of gender inequality

in the establishment and maintenance of heterosexually

driven HIV epidemics.

Methods
HIV prevalence data was compiled from the 2010 UNAIDS

Global Report [18]. Gender inequality was assessed using

the 2011 United Nations Human Development (UNDP)

Report Gender Inequality Index (GII) [19]. This indicator is a

‘‘composite measure reflecting inequality in achievements

between women and men in three dimensions: reproductive

health, empowerment, and the labour market’’ [20,21].

Reproductive health is assessed by the maternal mortality

ratio (MMR) and the adolescent fertility ratio (AFR); empow-

erment, by parliamentary seats held by women and higher

educational attainment; and labour market, by women’s

participation in the workforce (see Figure 1). The index scores

nations on a scale from 0 to 1: the higher the index, the more

gender inequity there is.

As a preliminary analysis, we regressed log HIV prevalence

by country on the GII and calculated a Spearman correlation.

Logistic regression models were created to examine the

relationship between the predominant mode of HIV trans-

mission (heterosexual vs. MSM/IDU) [22] and factors pre-

viously shown or proposed to be predictors of regional HIV

incidence: GII, Muslim vs. non-Muslim, Democracy Index,

male circumcision rate, and log gross national income (GNI)

per capita at purchasing power parity (PPP) [8,19,23�26].
These variables were chosen to cover the main macro-social

forces that could lead to increased risk for HIV, viz. gender

relations, religion, politics, biology, economics, and geogra-

phy. Data were analyzed using STATA version 12.1.

Results and discussion
First, we evaluated the log HIV prevalence rates by country

using the GII. Figure 2 shows an overall positive correlation

between the two variables (Spearman’s rho�0.525, pB

0.001). We found that geographic regions tend to cohere in

their prevalence/GII associations. It is notable that there are

no countries with a generalized heterosexual epidemic and a

GII less than 0.3.

Next, we separated countries by predominate type of

epidemic � that is, heterosexual vs. non-heterosexual (MSM

or IDU). We observed a significant difference (pB0.001) in

median GII for countries with predominantly heterosexual

transmission (0.51) and those where MSM/IDU is the pre-

dominant mode (0.23) (Figure 3).

A high GII (i.e., high gender inequality) was a significant

predictor of a heterosexual HIV epidemic in our univariate

analysis (Table 1, Model 1).We added a priori selected known

predictors of HIV prevalence sequentially into multivariate

logistic regression models of the predominant mode of trans-

mission (Hetero vs. MSM/IDU). In our final multivariate

model, GII, Democracy Index, and geographic region were

significant predictors of a predominantly heterosexual epi-

demic (Table 1). After controlling for Muslim vs. non-Muslim,

the Democracy Index, male circumcision rate, log GNI per

capita at PPP, and region, a country is 2.34 times more likely to

have a heterosexually driven epidemic for every 0.1 increase

in GII. Since the GII ranges from 0.07 to 0.77, countries with

severe gender inequality are over 15 times more likely to have

Parliamentary
Representation

Maternal Mortality

Educational Attainment
(Secondary level & above)

Reproductive
Health

Empowerment

Labour Force
Participation Labour Market
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Gender Inequality
Index
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Figure 1. Components of the Gender Inequality Index. (Adapted from the UNDP.)
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a heterosexually driven epidemic compared to countries with

near gender parity.

Being a country in the African region is also strongly

associated with having a predominantly heterosexual epi-

demic. This may be a marker for concurrent relationships

[2,7,27�29], or for geographic proximity to the emergence of

the virus. In contrast, Central Asia and Eastern Europe are

predominantly IDU driven while epidemics in Latin America,

North America, Western Europe, and Australia tend to be

driven by men who have sex with men.

More democratic countries are less likely to have a

heterosexually driven epidemic. This may reflect an associa-

tion between better gender equality and a higher level of

democracy by country, which is not fully captured by the

GII. Our final model did not show a significant associa-

tion between a country’s predominate mode of transmis-

sion whether it is predominantly Muslim, has a high/low GNI

at PPP, or has a high/low circumcision rate.

Conclusions
This analysis demonstrates that predominantly heterosexu-

ally driven epidemics are associated with higher Gender

Inequality Indices (i.e., worse gender inequality) in compar-

ison to countries where MSM or IDU are the primary mode

of transmission. This association holds up even after including

other social and economic factors that have been shown to

impact a country’s HIV epidemic. The countries of the Middle

East and North Africa are a notable exception: they uniformly

show high Gender Inequality Indices coupled with a low

HIV prevalence. Others have related this to the influence of

circumcision as well as a protective effect of Islamic social

organization in relation to a low rate of partner concurrency

[30]. This is difficult to empirically verify, however, since

reliable global data on concurrency are lacking.

Further evidence that supports the role that gender

inequality plays in generalized HIV epidemics comes from

looking at temporal trends in countries that have had a

generalized epidemic in the past but no longer have one.

Using UNAIDS high estimates for prevalence, there are only

three countries that fit this characterization: Cambodia,

Honduras, and Eritrea [18]. GII data are available only for

Cambodia and Honduras, and these countries showed a

37 and 34% improvement, respectively, in their Gender

Inequality Indices between 1995 and 2011 [19]. During the

same period, both countries reduced their HIV prevalence

below the 1% threshold of a generalized epidemic. This

represents limited but compelling evidence that improvements

in gender inequality can lead to the abatement of generalized

epidemics. It also suggests that we see improvements in

Figure 2. Scatterplot of log HIV prevalence by GII with fitted regression line [18,19]. Sample size�133 countries.

Mode of Transmission by Gender Inequality Index

Gender Inequality Index
.4 .6 .8.20

Hetero

MSM/IDU

Figure 3. Boxplot of predominant mode of transmission (hetero-

sexual vs. men who have sex with men/injection drug users) by GII

[19,23]. Vertical line: median GII; shaded box: interquartile range

(IQR); whiskers: span all data points within 1.5 IQR of the nearer

quartile. Sample size�133 countries.
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gender inequality as a part of a broader public health strategy

[31]. That the prevalence of forced first sex among adolescent

girls younger than 15 years ranges between 11 and 48%

globally [32], however, is a stark reminder that we have a long

way to go to achieving gender equality.

Possible mechanisms for the maintenance of generalized

heterosexual epidemics by gender inequality include transac-

tional sex, rape and domestic violence, intergenerational sex,

inability to negotiate condom use, decreased access to care,

and limited opportunities for education leading to a mis-

apprehension of risk.

Examples of structural interventions in gender inequality

include abolishing school fees for girls, real enforcement

of domestic violence and rape laws, affirmative action for

increased participation in the labour market, government

grants [33], and banning child marriage. Such interventions

could be critically important for countries like India, where

high gender inequality may the harbinger of a future general-

ized heterosexual epidemic. Indeed, our findings suggest

India’s current campaign against domestic violence and

rape may have added public health benefits in terms of HIV

prevention.

In short, the GII was invented to ‘‘help governments and

others understand the ramifications of gaps between women

and men’’ [21]. As an example, Singh and colleagues have

shown a positive association between the GII and both

cervical cancer incidence and mortality. They conclude by

stating, ‘‘reductions in cervical cancer rates are achievable by

reducing inequalities in socio-economic conditions . . . and

women’s social status’’ [34, p. 17]. Similarly, our analysis

suggests that gender inequality is an important factor in the

maintenance � and possibly in the establishment � of

generalized HIV epidemics and thus provides an important

reminder that we may not be able to treat ourselves out of

the pandemic with medications alone.

Limitations
There is a potential ecological fallacy in using aggregate

data like the GII to make inferences about the individual

acts whereby HIV is transmitted; however, approaching the

analysis within a theoretical framework can isolate meaningful

structural forces [35�36]. This is in opposition to the shotgun/
every-variable approach [37], where it becomes difficult to

disentangle meaningful mechanisms of transmission.

The GII is limited to data available to the UNDP. Thus, the

political empowerment component only indexes parliamen-

tary participation and fails to characterize involvement

elsewhere in community and public life. The labour market

component does not capture the time women spend in

unpaid or informal labour. Lastly, gender-based violence and

participation in community decision-making are not ade-

quately indexed [38].

In addition, there may be some confounders that were not

adequately accounted for in our analysis. For example, the

fact that the overall pandemic had its origins on the African

continent may have allowed continents that were affected

later (e.g. Asia) time to develop a more adequate prevention

response. However, that South Africa had a relatively late

epidemic (comparable to Thailand) � yet still has one of the

highest HIV prevalences in the world � argues somewhat

against this factor having a major impact.

Finally, the designation of a predominant mode of trans-

mission is not so clear-cut in some countries and can change

over time. For example, the epidemic in China was previously

driven by IDU transmission but is now predominantly hetero-

sexual [39].

Table 1. Logistic regression models with predominant mode of transmission (heterosexual vs. MSM/IDU) as the dependent variable

and the GII, Muslim vs. non-Muslim, Democracy Index, male circumcision rate, log GNI per capita at PPP, and region as independent

variables [8,19,23�26]

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

GII 3.40 (2.30�5.04)

[6.12***]

3.68 (2.34�5.81)

[5.63***]

3.54 (2.10�5.96)

[4.74***]

3.32 (1.97�5.61)

[4.50***]

3.14 (1.62�6.11)

[3.37**]

2.34 (1.15�4.74)

[2.35*]

Muslim vs. non-Muslim 5.87 (1.58�21.9)

[2.64**]

2.24 (0.49�10.3)

[1.04]

0.75 (0.06�8.96)

[�0.22]

0.64 (0.05�8.35)

[�0.34]

1.63 (0.10�27.6)

[0.34]

Democracy Index 0.65 (0.46�0.93)

[�2.34*]

0.65 (0.46�0.94)

[�2.32*]

0.63 (0.40�0.97)

[�2.11*]

0.62 (0.39�0.97)

[�2.09*]

Male circumcision 1.01 (0.99�1.04)

[1.12]

1.02 (0.99�1.04)

[1.16]

1.00 (0.97�1.03)

[0.19]

Log GNI per capita at PPP 0.99 (0.15�6.52)

[�0.01]

0.62 (0.07�5.32)

[�0.44]

Region 1.68 (1.10�2.55)

[2.42*]

Sample size 133 133 129 129 124 124

AIC 110 104 92 93 91 86

Pseudo R-square 0.43 0.47 0.53 0.54 0.54 0.58

Unbracketed numbers represent odds ratios. Numbers in parenthesis are 95% confidence intervals. Numbers in brackets are z-scores.

*pB0.05; **pB0.01; ***pB0.001.
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Despite these potential limitations we feel that our analysis

demonstrates compelling evidence that gender inequality is

an important factor driving heterosexual and, therefore, more

generalized HIV epidemics. Public health policy focused on

reducing HIV prevalence in generalized epidemics should con-

sider structural interventions that address gender inequality.
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