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Within sub-Saharan Africa, women are disproportionately at risk for acquiring
and having human immunodeficiency virus (HIV)/acquired immunodeficiency
syndrome (AIDS). It is important to clarify whether gender inequalities in HIV
prevalence in this region are explained by differences in the distributions of HIV
risk factors, differences in the effects of these risk factors or some combination
of both. We used an extension of the Blinder-Oaxaca decomposition approach
to explain gender inequalities in HIV/AIDS in Kenya, Lesotho and Tanzania
using data from the demographic and health and AIDS indicator surveys.
After adjusting for covariates using Poisson regression models, female gender
was associated with a higher prevalence of HIV/AIDS in Kenya [prevalence
ratio (PR) =1.73, 95% confidence interval (CI)=1.33, 2.23 in 2003] and Lesotho
(PR=1.39, 95% CI=1.20, 1.62 in 2004/05), but not in Tanzania. Decomposition
analyses demonstrated two distinct patterns over time. In Tanzania, the gender
inequality in HIV/AIDS was explained by differences in the distributions of
HIV risk factors between men and women. In contrast, in Kenya and Lesotho,
this inequality was partly explained by differences in the effects across men and
women of measured HIV/AIDS risk factors, including socio-demographic
characteristics (age and marital status) and sexual behaviours (age at first
sex); these results imply that gender inequalities in HIV/AIDS would persist
in Kenya and Lesotho even if men and women had similar distributions of
HIV risk factors. The production of gender inequalities may vary across
countries, with inequalities attributable to the unequal distribution of risk
factors among men and women in some countries and the differential effect of
these factors between groups in others. These different patterns have important
implications for policies to reduce gender inequalities in HIV/AIDS.
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countries.

e Persistent gender inequalities in HIV/AIDS exist in sub-Saharan Africa.

e The sources of gender inequalities in HIV/AIDS infection varied across countries, but did not vary over time within

e In Tanzania, ‘differences in distributions’” of HIV risk factors between men and women contributed to inequalities.

e The ‘differential effect” of risk factors contributed to inequalities in Kenya and Lesotho, implying that gender inequalities
in HIV/AIDS would persist in Kenya and Lesotho even if men and women had similar distributions of HIV risk factors.

Introduction
No region has been more affected by the human immunodefi-
ciency virus (HIV)/acquired immunodeficiency syndrome

(AIDS) pandemic than sub-Saharan Africa (SSA). In 2010,
this region included 68% of all persons living with HIV/AIDS
worldwide, but only 12% of the world’s population (ONUSIDA
2011; United Nations 2011). Within SSA, women are dispro-
portionately at risk for acquiring and having HIV/AIDS. Women
account for 59% of all HIV/AIDS infections in this region,
and 15- to 24-year-old sub-Saharan African women are more
than twice as likely to become newly infected with HIV as men
the same age (ONUSIDA 2011; United Nations 2011).

Differences in the distributions of biological, behavioural and
social determinants of HIV infection between men and women
may explain the increased risk for HIV infection among sub-
Saharan African women (Beegle and Ozler 2007; Gillespie 2008;
Piot 2008). For example, women’s lack of financial security and
independence may contribute to higher HIV risk through
mechanisms such as the exchange of sexual favours for
physical or financial resources or the inability to negotiate
safe sex behaviours because of financial dependency (Bandali
2011; Mojola 2011; Njue ef al. 2011; Test ef al. 2012). Differences
in sexual decision-making power, domestic and partner
violence and societal norms regarding acceptable sexual
behaviours for men and women also might contribute to
gender inequalities in HIV/AIDS prevalence (Amaro 1995;
Zierler and Krieger 1997; Shisana 1999; Gupta 2002; Shisana
and Davids 2004; Bouare 2009; Audet ef al. 2010; Jewkes et al.
2010; Magadi 2012), such as the prevalence of intergenerational
sex between older men and younger women (Sa and Larsen
2008; Shannon et al. 2012). In Tanzania, women with a male
partner more than 10 years their age were at increased risk for
HIV infection (Sa and Larsen 2008).

While gender differences in the distribution of HIV risk
factors might contribute to gender inequalities in infection, it is
also possible that these characteristics have differential effects
on HIV risk for men and women. For example, women are
physiologically more vulnerable to HIV infection through sexual
intercourse than men (Quinn and Overbaugh 2005). Therefore,
gender inequalities in HIV infection may arise even in the
absence of differences in sexual risk behaviour. Similarly, the
effects of socio-economic characteristics, like equivalent educa-
tional attainment, on HIV infection may be different for men
and women due to socio-cultural factors including discrimin-
ation against women in the labour market. Few studies have
examined whether risk factors for HIV have differential effects
for men compared with women (Watkins 2004; Reniers 2008).

A recent study from Kenya suggested that associations between
socio-economic status and HIV serostatus differed for men and
women (Ishida ef al. 2012).

It is important to clarify whether gender inequalities in HIV
prevalence in SSA are explained by differences in the distribu-
tions of HIV risk factors, differences in the effects of these risk
factors or some combination of both. This knowledge is crucial
for designing more effective HIV prevention policies and pro-
grammes. For example, if gender inequalities in HIV prevalence
are explained mainly by the distribution of socio-economic
characteristics by gender, then programmes that reduce gender
differences in socio-economic resources might mitigate gender
inequalities in HIV prevalence. However, if HIV gender disparities
are primarily due to men and women's differential ability to use
similar resources to alter their HIV risk, then programmes that
focus solely on equalizing resources may not achieve their
objectives and may even exacerbate HIV differences by gender.

In this study, we used an extension of the Blinder—Oaxaca
decomposition for non-linear models (Blinder 1973; Oaxaca
1973) to investigate the relative contributions of variations in
the distributions of HIV risk factors vs their differential effects
in producing gender inequalities in HIV/AIDS prevalence in
Kenya, Lesotho and Tanzania over time.

Methods
Data

Data from the international demographic and health survey
(DHS) programme and the AIDS indicator survey (AIS) were used
to examine the relation between socio-economic factors, gender
and HIV prevalence. The DHS are nationally representative
household surveys that include comparable cross-national infor-
mation on socio-demographic, behavioural, nutrition, health and
other characteristics in 44 sub-Saharan African countries over
time (Rutstein and Rojas 2003; Measure DHS 2009). The AIS
provides nationally representative HIV prevalence data based on
anonymous testing in men aged 15-59 and women aged 15-49
(Wirth ef al. 2006; Pullum 2008). The comparative nature of the
DHS and the possibility to link socio-demographic, behavioural
and other information from the DHS to HIV status from the AIS
provides a unique opportunity to examine factors contributing to
gender disparities in HIV/AIDS in different contexts in Africa.
Three countries had overlapping socio-economic data from the
standard DHS and HIV prevalence data from the AIS for two
consecutive time periods: Kenya (2003 and 2008/09), Lesotho
(2004/05 and 2009/10) and Tanzania (2003/04 and 2007/08) and
were used in these analysis.


 (SSA)
&amp; 
sub-Saharan Africa
24 
year 
,
,
; Bouare 2009
; Gupta 2002
; Shisana 1999; Shisana and Davids 2004; Zierler and Krieger 1997
10 
to 
; Watkins 2004
sub-Saharan Africa
,
-
versus 
-
; Rutstein and Rojas 2003
-
-
-
; Wirth etal. 2006
20
20
20
20
20

940 HEALTH POLICY AND PLANNING

Measures

HIV serostatus, the primary outcome, was determined by a
confirmatory HIV-positive antibody blood serum result. Sex of
the respondent (male vs female), used as a proxy of gender,
was the key explanatory variable. Socio-demographic charac-
teristics included urban/rural residence, the sex of the house-
hold head, respondent’s age at the time of survey, educational
attainment (none, primary or secondary and above), marital
status (married, never married, or separated, divorced or
widowed) and occupational type (agricultural, unemployed,
domestic, trade, manual, office/service or professional/man-
ager). Adopting a relative approach to poverty (Kobiané 1998;
Kobiané 2005; Sia et al. 2007), household wealth was measured
by a composite index created by principal component analysis
using information on household assets (ownership of radio,
television, refrigerator, bicycle, motorcycle/scooter, car/truck and
telephone), housing quality and environmental conditions
(electricity, source of drinking water, type of toilet facility,
floor material); the index was split into country-specific
quintiles. Sexual behaviours included age at first marriage,
age at first sex, premarital sex, risky sexual behaviour (whether
respondent used a condom at last intercourse with a partner
other than spouse) and multiple sex partners in the past year.
Following the approach of Magadi (2011), a principal compo-
nent analysis was used to create a country-specific index of
HIV/AIDS awareness using nine questions on knowledge of the
modes of HIV transmission and ways to avoid infection.

Statistical analysis

We used two complementary approaches for explaining the
gender inequality in HIV/AIDS. First, we used multivariable
Poisson regression models to assess the relation between gender
and the HIV/AIDS seropositivity in each country-year after
adjusting for socio-demographic factors, sexual behaviours and
HIV awareness. Indeed, authors (Barros and Hirakata 2003;
Deddens and Petersen 2008) have shown that estimating preva-
lence ratios (PRs) using Poisson regression is preferred to
estimating odds ratios using logistic regression, particularly
when outcomes are common, as in the case of our study. PRs
are furthermore easier to interpret than odds ratios (Petersen and
Deddens 2008). Second, we used an extension of the Blinder—
Oaxaca method using Poisson regression models to decompose
the gender inequality in HIV/AIDS prevalence in each country and
time period into the part attributable to differences in the
distribution of characteristics (the explained component or

characteristics effects endowments, labelled E) between men
and women and the part due to differences in the effects of these
characteristics on HIV prevalence (the unexplained component or
coefficient effects, labelled C) (Blinder 1973; Oaxaca 1973; Powers
et al. 2011). In contrast to the standard regression approach that
accounts for the differential distribution of characteristics be-
tween men and women, the Blinder—-Oaxaca method additionally
assesses the contribution of the differential effects of these
characteristics on HIV/AIDS for men and women; this latter
component is often used as a measure of discrimination (Jann
2008) and also reflects the effects of group differences in
unobserved variables (Jann 2008; Jiménez-Rubio and
Hernandez-Quevedo 2011). Initially limited to continuous de-
pendent variables, Blinder-Oaxaca decomposition has been
extended to the case of non-linear dependent variables (Even
and Macpherson 1993; Nielsen 1998; Yun 2004; Fairlie 2005;
Sinning ef al. 2008). Estimates were obtained using the statistical
routine designed for non-linear outcomes described by Powers
et al. (2011) (mvdcmp command in Stata). This approach incorp-
orates several recent contributions to overcome various problems
related to path dependence and identification (Powers ef al. 2011).
All models used the DHS sampling weights and robust standard
errors to account for the clustering effect at the household level, as
well as overdispersion (Cameron and Trivedi 2010; Rabe-Hesketh
and Skrondal 2012). We used Stata version 12 software for all
analyses.

Results

Gender inequalities in HIV/AIDS

Data were available for 51059 respondents across the three
countries and two time periods (Table 1). HIV/AIDS prevalence
was significantly higher among women compared with men in
each country and time period examined. Over the 5-year period,
the gender inequality in HIV prevalence increased in Lesotho
(female-male difference =7.5% in 2004/05 and 8.2% in 2009/
10) and Tanzania (female-male difference =1.4% in 2003/04
and 2.0% in 2007/08). In Kenya, the gender inequality in HIV/
AIDS prevalence declined from 4.1% in 2003 to 3.4% in 2008/09
(Table 1).

Sample characteristics

Descriptive analyses (Table 2) showed that, in general, men
were more likely than women to be never married, whereas
women were more likely to be married or separated, divorced or

Table 1 Response rate, samples size and prevalence (%) of HIV/AIDS by sex, country and period

Kenya Lesotho Tanzania

Period Period Period

2003 2008/09 2004/05 2009/10 2003/04 2007/08
Male 4.6 (n=2917) 4.6 (n=3095) 18.9 (n=2234) 18.5 (n=3075) 6.3 (n=4774) 4.6 (n=6333)
Female 8.7 (n=3271) 8.0 (n=3811) 26.4 (n=3020) 26.7 (n=3849) 7.7 (n=5969) 6.6 (n=28711)
Female-male prevalence 4.1 (P<0.001)" 3.4 (P<0.001) 7.5 (P <0.001) 8.2 (P<0.001) 1.4 (P=0.010) 2.0 (P<0.001)
Response rate (%)° 73 83 75 91 81 85

n: sample size.

aP-values for two-tailed chi-square test comparing prevalence of HIV/AIDS in men and women.

"Response information available from Measure DHS: http://www.measuredhs.com/What-We-Do/survey-search.cfm?pgtype=main&-SrvyTp=country.
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widowed. In addition, women were more likely than men to be
unemployed or working as a homemaker. In Kenya and
Tanzania, men were more likely than women to report
completion of secondary school or above; however, women
reported higher educational attainment in Lesotho. Men were
more likely than women to report premarital sex and multiple
sexual partners, older age at marriage and younger age at first
sexual intercourse (in Kenya and Lesotho). Women were more
likely than men to report higher levels of HIV/AIDS awareness
in Lesotho and Tanzania, but there was not a consistent
difference in Kenya.

Characteristics associated with HIV/AIDS

After adjusting for covariates using Poisson regression models
(Table 3), female gender was associated with a higher preva-
lence of HIV/AIDS in Kenya [PR=1.73, 95% confidence interval
(CI)=1.33, 2.23 in 2003] and Lesotho (PR=1.39, 95%
CI=1.20, 1.62 in 2004/05), but not in Tanzania. Certain
characteristics were associated with increased HIV/AIDS preva-
lence across country and years. For example, relative to being
married, being separated, divorced or widowed was associated
with higher HIV/AIDS prevalence and being never married with
lower prevalence. In addition, adolescents 15-19 years of age
had a lower prevalence of HIV/AIDS compared with adults 40
and older. However, there was also evidence of heterogeneous
associations between individual characteristics and HIV/AIDS
across countries and periods. Education, for example, was a risk
factor for HIV infection in Kenya and a protective factor in
Lesotho in the first period; 5 years later education was not
associated with the prevalence of HIV infection in the three
countries. Similarly, having multiple sex partners was asso-
ciated with increased HIV/AIDS prevalence in Kenya and
Lesotho over both periods, but not in Tanzania. Sexual risk
behaviour was associated with lower HIV/AIDS prevalence in
Kenya and increased prevalence in Tanzania in the later
periods.

Decomposing gender inequalities in HIV/AIDS

Decomposition analyses demonstrated two distinct patterns
over time (Table 4). In Kenya and Lesotho, the gender
inequality in HIV/AIDS was largely attributable to the differ-
ence in the effects of characteristics on HIV/AIDS (difference in
coefficients effect). In Kenya, the proportion of gender inequal-
ity in HIV/AIDS explained by the difference in coefficient effect
was 81.7% in 2003 and 98.7% in 2008/09; most of this was
due to the differential effects of unmeasured characteristics
not included in the model (see Supplementary Table SI,
Supplemental Digital Content 1, which shows the contribution
of individual characteristics to gender inequality in HIV/AIDS
prevalence in Kenya). In Lesotho, the proportion of the gender
inequality in HIV/AIDS explained was 78.9% in 2004/05 and
76.1% in 2009/10. The differential effects of measured charac-
teristics explained 26.6% and 42.5% of the gender inequalities
in HIV/AIDS in the first and second periods, respectively (see
Supplementary Table S2, Supplemental Digital Content 2,
which shows the contribution of individual characteristics to
gender inequality in HIV/AIDS prevalence in Lesotho). Unlike
Kenya and Lesotho, in Tanzania 141.9% and 94.6% of the
gender inequalities in the prevalence of HIV/AIDS in 2003 and
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2008, respectively, were explained by the differences in distri-
butions of HIV risk factors between men and women. This
implies that gender inequalities in HIV infection would be
eliminated if men and women had similar levels of socio-
demographic characteristics, sexual behaviours and HIV/AIDS
awareness. For example, if men and women had the same
distribution of age at first sex, the gender inequality in HIV/
AIDS prevalence would be reduced by 43.3% in 2003 and 29.5%
in 2008 (see Supplementary Table S3, Supplemental Digital
Content 3, which shows the contribution of individual charac-
teristics to gender inequality in HIV/AIDS prevalence in
Tanzania). HIV awareness did not contribute to gender
inequalities in HIV/AIDS.

Discussion

Women in SSA have a higher prevalence of HIV/AIDS than men
(Magadi 2011) and there is increasing recognition that preven-
tion and treatment programmes must address gender inequal-
ities in HIV/AIDS (Carael ef al. 2009). However, the mechanisms
that engender these inequalities are poorly understood. We
investigated the extent to which gender inequalities in the
prevalence of HIV/AIDS in three sub-Saharan African countries
were explained by gender differences in the distributions of HIV
risk factors vs the differential effects of those risk factors.

The unequal distribution of HIV risk factors, including socio-
demographic characteristics, sexual behaviours and HIV/AIDS
awareness between men and women may contribute to gender
inequalities in HIV/AIDS (Tirmen 2003; Magadi and Desta
2011). A common approach for assessing whether gender
differences in the distributions of risk factors explain gender
inequalities in HIV/AIDS is to adjust for these covariates in a
regression model and assess whether the gender inequality in
HIV/AIDS persists. Using this approach, we found that socio-
demographic characteristics and sexual behaviours partly
explained the gender inequality in HIV/AIDS prevalence in
Tanzania, a finding confirmed by our decomposition analysis;
however, in Kenya and Lesotho, the effect of gender on HIV/
AIDS prevalence was still significant. These results are consist-
ent with prior work (Beegle and Ozler 2007; Mishra et al. 2007;
Gillespie 2008; Piot 2008; Magadi 2011); for example, Magadi
(2011) recently concluded that HIV risk factors, including
sexual behaviours, did not explain the increased odds of HIV/
AIDS among women relative to men using pooled data from 20
sub-Saharan African countries (Magadi 2011). As we observed,
men may be more likely than women to report certain risk
factors, including having multiple sex partners (Do and
Meekers 2009), suggesting that the differential distribution of
these characteristics alone is unlikely to explain women’s
increased HIV risk.

Conditional on exposure, risk factors may have differential
effects on HIV/AIDS risk for men and women and contribute to
gender inequalities in HIV/AIDS. Using an extension of the
Blinder—Oaxaca decomposition approach, we found that gender
inequalities in HIV/AIDS in Kenya and Lesotho were partly
explained by differences in effects across men and women of
measured HIV/AIDS risk factors including socio-demographic
characteristics (age and marital status) and sexual behaviours
(age at first sex). However, gender inequalities were primarily
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abuse and rape, might increase the probability of infection
among women. For example, this violence is associated with
lack of condom wuse among women in SSA (Tsai and
Subramanian 2012). Future work should decompose gender
inequalities in HIV/AIDS across a broader set of sub-Saharan
African countries and attempt to identify the specific charac-
teristics that contribute to gender inequalities in each one.

There were several limitations to this study. First, the DHS/
AIS provide estimates of HIV prevalence that are intended to be
nationally representative. Nevertheless, given the voluntary
nature of the test, estimates would be biased if refusal was
associated with outcome status. However, prior reports (Mishra
et al. 2006; Fortson 2008) showed that non-response was
unlikely to bias national estimates of prevalence from the DHS.
Second, gender inequalities in HIV/AIDS prevalence may be
affected not only by differences in risk factors for infection but
also unmeasured factors that influence the duration of disease
including access to treatment. Third, the cross-sectional nature
of data cannot establish temporality between exposures and
outcome status. For example, knowledge of HIV test results
may influence sexual risk behaviours. We noted an unexpected
protective effect of sexual risk behaviour on HIV/AIDS that is
not supported by the prior literature and may be a result of
reverse causality. Fourth, even if the DHS surveys overlap in
time, these three countries may be at different stages of the
epidemic, requiring caution when comparing the results be-
tween them. Finally, HIV risk factors were based on self-report
and may be reported with error, for example, if individuals
misreported sexual behaviours (Buvé ef al. 2001).

Conclusion

Caveats considered, the use of novel methods to decompose
gender inequalities in HIV/AIDS prevalence in SSA provides
insights into developing prevention and control strategies. The
production of gender inequalities may vary across countries,
with inequalities attributable to the unequal distribution of risk
factors among men and women in some countries and the
differential effect of these factors between groups in others.
These different patterns have important implications for policies
to reduce gender inequalities in HIV/AIDS. In contrast to
Tanzania, gender inequalities in HIV/AIDS would persist in
Kenya and Lesotho even if men and women had similar
distributions of HIV risk factors.

Supplementary Data
Supplementary data are available at HEAPOL online.
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