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The DHS Comparative Reports series examines these data across countries in a comparative framework. 
The DHS Analytical Studies series focuses on analysis of specific topics. The principal objectives of both 
series are to provide information for policy formulation at the international level and to examine 
individual country results in an international context. 

While Comparative Reports are primarily descriptive, Analytical Studies provide in-depth, focused 
studies on a variety of substantive topics. The studies are based on a varying number of data sets, 
depending on the topic being examined. These studies employ a range of methodologies, including 
multivariate statistical techniques.  
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Executive Summary 

The purpose of this analytical study is to advance our understanding of the role of HIV discordance in 
HIV epidemics, particularly as it relates to discordance within the subpopulation of cohabiting partners. 
HIV discordance between partners could be defined for a broader population of sexual partners, but our 
definition is the only one for which DHS data can be used. 

Data for the analysis come from DHS surveys in 10 countries in sub-Saharan Africa: Cameroon, Kenya, 
Lesotho, Malawi, Mozambique, Swaziland, Tanzania, Uganda, Zambia, and Zimbabwe. The countries 
were selected because their HIV prevalence exceeds 4%. Their most recent surveys were conducted 
between 2006 and 2012. 

Before focusing on pairs of cohabiting men and women, the study looks at patterns of HIV prevalence 
and cohabitation among men and women as individuals. In the general population represented by these 10 
surveys, HIV prevalence is higher among women than among men—typically at least 50% higher. Much 
of this excess infection can be traced to women under age 35. In a simple pooling of data, the age 
distribution of HIV prevalence peaks about five years earlier for women than for men, but otherwise the 
patterns are similar across ages 15-49.  

Living with a partner or spouse, in a cohabiting partner relationship, is more common for men than for 
women. Only in Cameroon are women significantly more likely than men to have a cohabiting partner. 
This difference is important because having a cohabiting partner is associated with HIV prevalence, but 
differently for men and women. Typically, men with a cohabiting partner have higher levels of HIV 
prevalence than men without a cohabiting partner. In contrast, women with a cohabiting partner have 
lower levels of HIV prevalence than women without a cohabiting partner. 

For men and women who do not have a cohabiting partner, the higher levels of HIV among women than 
men are of particular concern because of the magnitude of the difference. HIV prevalence is typically two 
to three times higher among women without a cohabiting partner than among men without a cohabiting 
partner. By contrast, for men and women who have a cohabiting partner, the difference in HIV prevalence 
is usually small and not statistically significant. This pattern of HIV prevalence does not necessarily mean 
that having a cohabiting partner is protective for women and risky for men, although that is a superficial 
implication. Such inferences are seriously constrained by the cross-sectional nature of the data and 
various kinds of selectivity, most importantly from the higher mortality of persons with HIV/AIDS.  

Within the subpopulation of men and women who have cohabiting partners we next match the associated 
partners into pairs (couples) and use the couple as the unit of analysis. There are four possible 
combinations of HIV status: negative concordant, positive concordant, and two types of discordance. The 
observed distribution across these four combinations can be compared with a hypothetical distribution 
derived from an assumption of independence of the partners’ HIV statuses. Under independence, the 
probabilities of the four combinations can be determined from the HIV prevalence of men and women in 
the subpopulation of cohabiting couples. The null hypothesis of independence provides a baseline for 
assessing the correspondence between the HIV status of the man and the HIV status of the woman.  

The observed data always show a statistically significant excess of concordant couples and a deficit of 
both types of discordant couples. The excess number of concordant couples could have resulted from 
indirect selection in which HIV-negative men and women tend to select one another, and HIV-positive 
men and women tend to select one another. The pattern is referred to as indirect selection because it is 
probably not explicitly based on HIV status when the cohabitation began. Most people in the survey 
countries did not know their initial HIV status or that of their partner; partner selection is typically based 
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on factors such as similarity of residence (urban-rural), level of education, wealth, etc., but these factors 
are associated with HIV prevalence. Stratification in the tables has reduced the role of selection but 
probably not eliminated it.  

Another possible source of departure from the assumption of independence of the partners’ HIV statuses 
may be HIV seroconversion, through which the HIV-negative partner in a discordant pair becomes HIV-
positive and the pair transitions to positive concordance. Each such infection will simultaneously reduce 
the number of discordant couples by one and increase the number of positive concordant couples by one. 
Alternatively, the relative excess of concordant couples could also arise because discordant pairs are more 
likely than concordant pairs to separate and return to the population of men and women without a 
cohabiting partner.  With DHS data we are unable to distinguish between seroconversion and separation, 
but we will assume that there has been substantial seroconversion, consistent with the usual interpretation 
that the HIV-negative partner has an elevated risk of HIV infection. 

We measure the difference between the observed distribution and the expected distribution in two ways. 
The first measure is the arithmetic difference between the observed percentage of positive concordant 
pairs and the expected percentage. The amount of this excess is found to have a nearly perfect correlation 
with HIV prevalence: higher overall prevalence implies a higher level of concordance. The second 
measure is Cohen’s kappa, which could range from zero, if the partners’ HIV statuses were indeed 
independent, to a maximum of 100 if there were complete concordance. The observed kappa is almost 
always in a range from 30 to 70, with a median near 50. That is, the data are generally about halfway 
between the two extremes of independence and perfect concordance. Two measures derived from kappa 
indicate the relative deficit in each of the two discordant cells, in terms of men and women, respectively. 

Among the 10 urban and 10 rural subgroups analyzed, only three showed that men and women in 
cohabiting couples differ significantly in their HIV prevalence. In urban Kenya, women in cohabiting 
couples 1) tend to have higher HIV prevalence than men, 2) are less likely than men to be in a discordant 
partnership, and 3) appear to have seroconverted through discordance at a higher rate than men. The 
opposite pattern was seen in rural Zambia and rural Zimbabwe. These three sectors are the main 
exceptions to the finding that discordance is generally very symmetric with respect to men and women.  

The report also presents measures of the risk of future HIV infection as a result of discordance. Our 
preferred indicator of the collective risk compares HIV-negative men and women in discordant couples 
with the total population of HIV-negative men and women. By that measure, the percentage of HIV-
negative individuals who have elevated risk of seroconversion because of discordance with a cohabiting 
partner ranges from 1% to 4%. The risks are similar for men and women. This type of risk is highest for 
men and women in urban Mozambique (4%), for men in urban Swaziland (4%), and for women in urban 
Zambia (4%). 
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1  Introduction  

In a generalized HIV epidemic it is well known that HIV transmission occurs primarily as the result of 
unprotected sexual activity between men and women. Much of the effort to reduce sexual transmission of 
the disease is directed at counseling and testing of couples, with a particular focus on serodiscordant 
couples, that is, couples in which one partner is HIV-positive and the other is HIV-negative (UNAIDS, 
2012; WHO, 2012).  

The literature indicates that many countries with HIV epidemics have marriage customs that show a 
pattern of later age at first marriage associated with a longer period of premarital sexual activity 
(Bongaarts, 2007). These findings are of concern to researchers because multiple sexual partners before, 
during, or after marriage increases the risk of HIV transmission. At the same time, there may be some 
amount of reverse causation taking place. Young people in countries with HIV epidemics may, to some 
extent, be avoiding marriage. Women in particular may perceive themselves to be at greater risk of 
contracting HIV within marriage than outside of marriage. Recent studies of female-discordant 
partnerships (i.e., the woman is HIV-positive and the man is HIV-negative) indicate that marriage is a 
risky institution for both partners. A study carried out in urban areas of Rwanda and Zambia estimated 
that 60% to 94% of recent HIV infections occurred among cohabiting couples (Dunkle et al., 2008). Data 
from DHS surveys indicate that among the sub-Saharan countries for which data are available, a median 
of less than one in four adults has ever been tested for HIV and received the test results1 (Staveteig et al., 
2013). This low level of testing makes it unlikely that many HIV discordant couples are aware of their 
HIV status, much less take measures to avoid seroconversion (i.e., transmission of HIV from the HIV-
positive partner to the HIV-negative partner). Learning more about the nature of couple discordance in 
higher-prevalence countries, even on a bivariate basis, is useful in the design of programmatic 
interventions that target persons most at risk of HIV infection.  

This report examines the association between HIV status (i.e., whether the respondent is HIV-positive or 
negative) and cohabiting partner status (i.e., whether the respondent is living (cohabiting) with a partner 
or spouse). The study uses data from 10 national sample surveys carried out in sub-Saharan Africa 
between 2006 and 2012 by the Demographic and Health Surveys (DHS) project. Basic information on 
HIV status and cohabiting partner status is collected at the time of the survey; however, the data do not 
include important information such as how long the cohabiting partner relationship has applied or which 
came first (the cohabiting partner relationship or seroconversion of one of the partners). For that reason 
we have limited the analysis to describing the association between HIV status and cohabiting partner 
status. The analytical strategy is described in detail in the report; however, because it utilizes two distinct 
perspectives it will be helpful to give an overview here. 

The first perspective treats individual men and women as the units of analysis and examines the 
association between HIV status and a simple binary version of cohabiting partner status, namely, whether 
or not the respondent has a cohabiting partner. The question here is whether a person who has a 
cohabiting partner is more likely or less likely to be HIV-positive, compared with a person who does not 
have a cohabiting partner. 

The second perspective focuses on cohabiting couples as the units of analysis and examines the 
association between HIV status of the man and HIV status of the woman. It deals exclusively with 
respondents who have a cohabiting partner and combines the man and the woman into a pair (couple). In 

                                                            
1 Ever been tested for HIV refers to the respondent’s report of HIV testing received prior to the DHS interview. This 
testing is separate from the HIV test done as part of the DHS survey, which is the basis of the HIV status (HIV-
negative or HIV-positive) analyzed in this report. 
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DHS and AIS surveys (i.e., standard Demographic and Health surveys and AIDS Indicator Surveys) it is 
possible to link men and women who are cohabiting partners, both of whom have been tested, and to 
classify these couples according to the HIV status of the partners. Using this information, it is possible to 
estimate the probability of each of four possible combinations of HIV status occurring in cohabiting 
couples—two types of concordance (HIV-negative/HIV-negative; HIV-positive/HIV-positive) and two 
types of discordance (HIV-negative/HIV-positive; HIV-positive/HIV-negative). The findings presented 
are based primarily on interpretation of the differences between the observed and expected distributions 
of these four combinations of HIV status in cohabiting couples. 

This report is closely related to four other DHS reports. Joy Fishel et al. (2011) looks at HIV status and 
serodiscordance in the 2009 Mozambique AIS survey, one of the ten surveys included here. That study, 
which was funded by CDC as well as USAID, focuses on whether the respondents were aware of their 
HIV status, and goes into greater detail than is feasible here. That report also includes an excellent 
overview of the literature on discordance. Staveteig et al. (2013) examines levels and trends in HIV 
testing in 29 countries in sub-Saharan Africa, including all of the countries and surveys discussed in this 
report. Gopalappa et al. (2013) describes the age and sex patterns of HIV prevalence in sub-Saharan 
Africa. MacQuarrie et al. (2013) looks at the linkage between HIV status and domestic violence in five 
countries in sub-Saharan Africa. It includes four surveys in the present report that used the domestic 
violence module. 

HIV serodiscordance is widespread among couples in sub-Saharan Africa, putting millions of uninfected 
partners at high risk of HIV infection (Grabbe and Bunnell, 2010; Malamba et al., 2005). HIV 
discordance is an inherently unstable condition. Without prevention efforts, the HIV-negative partner in a 
sexually active couple is continually at risk of becoming HIV-positive. Some individuals remain HIV-
negative in spite of repeated exposure to HIV, but many do not. From a biological perspective, whether an 
individual remains uninfected after being exposed to HIV may depend on factors such as the route of 
exposure, the viral load, phenotype of virus, and genetic factors (Bienzle et al., 2000). 

Several socio-demographic, behavioral, and biomedical factors have been reported to be associated with 
HIV discordance or concordance. The presence of other sexually transmitted infections (STIs) and lack of 
awareness of antiretroviral therapies (ARTs) indicate greater risk for HIV concordance (Guthrie et al., 
2007; Ruzagira et al., 2011). Uncircumcised men are at increased risk for HIV concordance because male 
circumcision is partially protective against female-to-male transmission (Auvert et al., 2005; Babalola, 
2011; Bailey et al., 2007; Gray et al., 2007). Behavioral risk factors for concordance include higher use of 
alcohol and lower use of condoms (Guthrie et al., 2007). Employment, education, and wealth have also 
been associated with HIV concordance (Allen et al., 2003; Kamali et al., 2003). 

The finding that HIV-discordant couples in sub-Saharan Africa tend to be female positive as often, or 
more often, than male positive (de Walque, 2007; Eyawo et al., 2010) has been met with surprise. The 
finding appears to contradict conventional ideas about early marriage and monogamy among women in 
sub-Saharan Africa and about men’s propensity for premarital and extra-marital sexual activity. Yet, 
statistically speaking, a high proportion of female-positive couples would not be surprising because HIV 
prevalence is higher for women of reproductive age (15-49) than men in all 10 countries surveyed. If 
couples formed at random, more would be female positive than male positive. Similarly, the finding that a 
larger proportion of couples in countries with higher HIV prevalence are HIV-positive concordant 
(Chemaitelly et al., 2012) is statistically predictable: the joint probability of being HIV-positive 
concordant increases in proportion to increases in HIV prevalence among men and women. Both of these 
findings will be addressed and modified in this report,  

We address the inherent predictability of observed patterns in HIV discordance and concordance by 
introducing new metrics that account for expected HIV status among couples. Using data from recent 



3 

Demographic and Health Surveys (DHS) and AIDS Indicator Surveys (AIS) in 10 DHS surveys in sub-
Saharan Africa, 2006-2012 with most recent adult HIV prevalence above 4%—Cameroon, Kenya, 
Lesotho, Malawi, Mozambique, Swaziland, Tanzania, Uganda, Zambia, and Zimbabwe—we examine 
factors associated with differences between observed and expected HIV status of cohabiting partners. The 
national prevalence for men and women combined in these 10 countries is shown in Map 1.1. 

 
Map 1.1  HIV prevalence among adults age 15-49 in 10 sub-Saharan countries, 2006-2012 

 

 
In this report, the couple’s HIV status is represented by four possible combinations of the man’s HIV 
status and the woman’s HIV status, as follows: (Type 1) man negative/woman negative, (Type 2) man 
negative/woman positive, (Type 3) man positive/woman negative, and (Type 4) man positive/woman 
positive. Type 1 and Type 4 couples, in which both partners are negative or both are positive, are 
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described as concordant (negative concordant and positive concordant, respectively). Type 2 and Type 3 
couples, in which one partner is positive and the other is negative, are described as discordant, and are of 
particular interest to HIV programs. The HIV-negative partner in a discordant cohabiting couple is 
especially vulnerable to infection. Interventions may be directed at identifying such couples and 
modifying behavior in order to reduce the probability that the negative partner will be infected by the 
positive partner. 

If couples could be followed over time, some transitions would be observed from Type 1 to Type 2 or 
Type 3 and some transitions would also be observed from Type 2 or Type 3 to Type 4. Because our data 
are only a snapshot in time, the history of such transitions is not known. When only one partner is 
seropositive, then we can be sure that the infection must have come from outside the union. When both 
partners are seropositive, it is possible that the second partner to become seropositive was infected by the 
first partner—although we do not know who was first and who was second—but it is also possible that 
both infections were from outside the union. The duration of the HIV statuses and the duration of the 
union are not known.  

There is potential selectivity in the couples that are observed. With longitudinal data, some couples would 
be lost to observation because the couple separates. New couples may form and can be of any of the four 
possible types at the time of formation. Couples may dissolve because of the death of one or both 
partners, which is more likely for partners who are HIV-positive. They may also dissolve because of 
separation/divorce. Longitudinal research by Porter et al. (2004) found that separation is more common 
among discordant couples, particularly Type 2 (man negative/woman positive), than among other 
couples. Because the data are cross-sectional, with no information about the source of infection, the 
duration of infection, the duration of the partnership, or the degree of selectivity, our analysis can only be 
descriptive.  

This report is, in large part, about the association among three characteristics of the survey respondents: 
HIV status, whether they have a cohabiting partner or spouse, and whether the respondent is male or 
female. The analysis is driven by three related sets of questions. For each set of questions, variation across 
countries and covariates are described. All inferences from these cross-sectional data should be 
considered tentative.  

Questions about individuals are the subject of Chapter 3: For individual men and women, what is the 
association between having a cohabiting partner and being HIV-positive? That is, are individuals who 
have a cohabiting partner more likely to be HIV-positive? Equally, because the sequencing is not known, 
are individuals who are HIV-positive more likely to have a cohabiting partner? Is the association between 
HIV status and cohabiting partner status the same for men and women? 

Questions about couples are the subject of Chapter 4: For men and women who are paired cohabiting 
partners (couples), do the HIV statuses of the partners tend to be the same (concordant) or different 
(discordant)? How does the degree of discordance compare with what would be expected under a model 
of independence?  

Questions about the risk of HIV transmission are also included in Chapter 4: What is the aggregate level 
of risk of HIV infection that is due specifically to HIV discordance in cohabiting partners—that is, the 
risk that an HIV-negative partner will seroconvert to HIV-positive status because of cohabiting with an 
HIV-positive partner? What is the difference between men and women in the level of risk?  

Chapters 3 and 4 include descriptions of the methodology used in the analysis and a summary of the 
findings. Residence (urban-rural) is the only covariate presented explicitly in the main tables, although 
similar tables for age, education, and wealth are included in the Appendix.  
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2 Data  

The study is based on nationally-representative samples of cohabiting couples from 10 recent 
Demographic and Health Surveys and AIDS Indicator Surveys in sub-Saharan Africa. These surveys, 
conducted during the period 2006-2012, collected socio-demographic and behavioral data from 
individuals and households and are representative of the population living in households. 

Except for HIV status and cohabiting partner status, which are the key outcomes, all of the variables used 
here come from the household surveys. This information includes residence (urban or rural), age (five-
year intervals beginning with age 15, or wider intervals), education (none, primary, secondary and 
higher), and wealth status (quintiles: lowest, second, middle, fourth, highest). Residence is a cluster-level 
variable while wealth is a household-level variable; both of these variables are the same for all members 
of the same household. The four variables (residence, age, education, and wealth) are the only covariates 
in the analysis except, in the case of couples, where we include the difference between the man and the 
woman in age and education. 

The information needed to establish cohabiting partner status comes from interviews with men and 
women, rather than from the household survey itself. In all surveys, all women age 15-49 were 
interviewed. (The Uganda survey included women up to age 59, but we only include women 15-49 in the 
analysis.) The interview included questions about whether the woman had a male partner and, if so, 
whether he resided in the same household and, if so, to identify him.2 In most of the surveys, all men 
within a specified age range were also interviewed. The interview included questions about whether the 
man had a female partner and, if so, whether she resided in the same household and, if so, to identify her. 
All men and women who could be matched were then put into a “couples” file in which the units were 
cohabiting pairs. To be accepted as a match, there had to be agreement between the woman’s 
identification of her partner and the man’s identification of his partner.  

It should be emphasized that in this report the phrase, “has a cohabiting partner,” means that a cohabiting 
partner has been identified and matched. A respondent may have a regular partner, perhaps even a spouse 
who resides de jure in the same household, but if that person is not a de facto cohabiting partner at the 
time of the survey—perhaps because of temporary work-related migration—then the respondent is 
classified as “has no cohabiting partner.” If the partner is absent, then we know virtually nothing about his 
or her characteristics. 

The degree to which cohabiting couples are representative of all couples—including couples who are 
sexual partners but are not actually cohabiting—is not explored here. However, a recent DHS study of 
serodiscordant couples in Mozambique found that married individuals who were cohabiting with their 
partner were not significantly different from married individuals who were not cohabiting with their 
partner, in terms of HIV prevalence, age, education, wealth, residence, region, and province (Fishel et al., 
2011). 

The original age range for men is not the same in all surveys. The age range for men was 15-49 for the 
surveys of Mozambique, Swaziland, and Tanzania; 15-54 for Kenya, Malawi, and Zimbabwe; and 15-59 
for Cameroon, Lesotho, Uganda, and Zambia. Variation in age ranges could have some effect on the 
matching of partners. If the upper limit for men is lower, somewhat fewer women can be matched with 
their male partners. For example, if a woman is age 48 and her partner is age 52, they would be included 
as a couple in seven of the countries but not in Mozambique, Swaziland, or Tanzania. For better 

                                                            
2 During data processing, the respondent’s identification (by name) is converted into a line number that can be 
matched. 
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correspondence between the samples of men and women, and better comparability across countries, in 
this report the ages of men are limited to 15-49. Thus, in surveys of men for which eligibility went up to 
54 or 59, men over age 49 have been dropped. This modification corresponds to the UNAIDS age range 
for HIV prevalence estimates. It should be noted that any differences between estimates of men’s HIV 
prevalence in this report and the main DHS survey report are largely because the interval used in the 
survey report was wider than 15-49.3  

In four of the ten surveys, a subsample of men was interviewed. In the Cameroon sample, for example, 
the number of men is about half the number of women. Such subsampling was done at the level of the 
household. A variable in the household survey, hv027, was coded 1 for everyone in the household if all 
the adult men in the household were eligible to be interviewed. Otherwise, the variable was coded 0 for 
everyone in the household. In addition to Cameroon, men were subsampled in Kenya, Lesotho, and 
Malawi. 

In households with hv027=0, because no adult men were interviewed, it is impossible to identify couples. 
In those households, the woman could identify a cohabiting male partner (with a line number in the 
household roster), but this identification could not be corroborated by the man and the man’s covariates 
would be missing. This is important for comparing cohabiting partner status across countries because if 
only a subset of men were interviewed, it could appear that fewer women had partners. To adjust for this 
effect, we only use cohabiting partner data for women who were in households with hv027=1. 

Adults in sampled households and in the eligible age range were tested for HIV with dried blood spot 
(DBS) samples collected on a special filter paper using capillary blood from a finger prick. Participation 
in HIV testing was voluntary, and each selected participant was asked to provide informed consent before 
blood samples were collected. Informed consent for the interview itself was obtained separately. In each 
country, HIV testing was conducted in a central laboratory following a standard testing algorithm, 
designed to maximize the sensitivity and specificity of HIV test results, and an approved quality 
assurance and quality control plan. All HIV testing procedures were reviewed by the ethical review 
boards of ICF and the host country. In order to ensure confidentiality, the HIV test results were 
anonymously linked to individual and household questionnaire information through bar codes, after 
scrambling the household and cluster identifiers.  

More than 20 countries in sub-Saharan Africa have had recent surveys covering the same information that 
is analyzed here, including couples who can be classified as HIV concordant or discordant. This study 
focuses on surveys in 10 of the 11 countries with most recent adult HIV prevalence levels of 4% or 
greater, with datasets released prior to July 2013. The cutoff of 4% was used because surveys with lower 
prevalence levels include too few couples (particularly discordant couples) to permit useful findings.  

Throughout most of the analysis, countries are described separately, rather than being pooled, and men 
and women are described separately, rather than being pooled. As described below, in Chapter 3, there is 

                                                            
3 DHS data may include up to three reports of age for adults. In the household survey, the household respondent 
gives the age of every household member. This is saved as hv105 and is a basis for eligibility for the survey of 
women or the survey of men. If the man is eligible for the men’s interview, because hv105 is in the range 15-59, 
say, then he is asked about his age, under the assumption that he will tend to be more accurate than the household 
respondent. If he says he is older than 59, then the interview will not continue. If he is retained, then his report is 
saved as mv012 in the men’s survey. For women, the corresponding variable in the women’s survey is v012. There 
is not a correction of hv105.  Men and women are also asked their age on the day of HIV testing, and the response is 
coded as hb1 (for men) or ha1 (for women). Following general practice for DHS reports, the age variable used in 
this report is mv012 (for men) or v012 (for women). 
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some multivariate analysis which includes all 10 countries and both men and women, but that analysis 
includes coefficients (fixed effects) for the countries. 

The following is a list of the 10 surveys discussed in this report, including the years of fieldwork, the type 
of survey, the specific version of the data files that was used in the analysis, and the reference for the final 
report: 

• Cameroon 2011 DHS, CM60-61 (INS and ICF International, 2012) 

• Kenya 2008-09 DHS, KE51-52 (KNBS and ICF Macro, 2010) 

• Lesotho 2009 DHS, LS60 (MOHSW and ICF Macro, 2010) 

• Malawi 2010 DHS, MW61 (NSO and ICF Macro, 2011) 

• Mozambique 2009 AIS, MZ51 (INS, INE and ICF Macro, 2010) 

• Swaziland 2006-07 DHS, SZ51-52 (CSO and Macro International, 2008) 

• Tanzania 2011-12 AIS, TZ6A (TACAIDS et al., 2013) 

• Uganda 2011 AIS, UG6A (MOH and ICF International, 2012) 

• Zambia 2007 DHS, ZM51 (CSO and Macro International, 2009) 

• Zimbabwe 2010-11 DHS, ZW62 (ZIMSTAT and ICF International, 2012) 

Final reports for all of these surveys are available on the DHS website (www.dhsprogram.com). The 
reports provide information about sample design, numbers of cases, response rates, data quality, and main 
findings, which need not be repeated here. The analysis required some merging of the data files (the PR, 
IR, MR, CR, and AR files) for each country. In the Tanzania and Mozambique surveys, a few men 
reported more than one cohabiting partner. Following standard DHS practice, those men appear in the 
couples file two or more times, once with each partner named. The repetition of those men causes a slight 
over-representation of men in polygynous unions (in the couples file but not in the file of men). The only 
plausible alternative would be to include each man only once, perhaps with the partner listed first. That 
option would lead to under-representation of women in polygynous unions (in the couples file but not in 
the file of women) and some discarding of data, which is always undesirable. 

DHS uses a two-stage cluster design that requires complex weights (hv005 in the household data) to 
adjust for differential probabilities of selection and nonresponse rates. Slightly different weights (hiv05) 
are required when using HIV data to account for higher nonresponse among subgroups, including men, 
urban residents, and more educated persons. Following DHS practice, the male partner’s weight (hiv05) 
was used during analysis of the couples’ data because of the typically higher nonresponse levels for men. 
We adjusted for the complex sample design and weights in the DHS and AIS data.  

The report contains a number of estimates of HIV prevalence that may differ slightly from one another as 
well as from estimates that appear in DHS final reports. Usually these differences will be very small, and 
well within the range of sampling error, but it may be useful to give two general reasons why even small 
discrepancies are occasionally observed. The first reason is that most of our estimates are conditioned on 
the presence of other specific variables (that is, those other variables must not be missing) and often on a 
specific value of another variable. To measure the association between HIV status and cohabiting partner 
status, both of those variables must be non-missing in the data. For example, estimated HIV prevalence 
may be slightly different for: 1) women who were tested, 2) women who were tested and for whom 
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cohabiting partner status is non-missing, 3) women who were tested and have a cohabiting partner, and 4) 
women who were tested and have a cohabiting partner whose HIV status is known.  

Another reason for occasional minor discrepancies in HIV prevalence estimates is that a number of 
essentially arbitrary decisions must be made during data processing. DHS general practice and our 
practice here are not always identical—although we have made every effort to be internally consistent and 
explicit. For example, as mentioned previously, it is general practice to repeat, in the DHS couples file, 
the men who have multiple cohabiting partners. We have consistently followed that practice. However, 
we are aware of at least one table in a DHS report on couples in which the man appears in only one 
couple, with the first woman listed. This restriction was not noted in that table or the text, leading us to 
differ slightly from that report’s estimate of the number of cohabiting partners. It is also normal DHS 
practice to include, in the denominator of an HIV prevalence estimate, any cases in which the test result 
was indeterminate, and to count them as HIV-negative. There are never more than a handful of such 
cases, but we found at least one survey in which this rule was not followed. In this report we have chosen 
to treat indeterminate cases as missing rather than HIV-negative, leading to potential minor differences 
from DHS reports.  

Similarly, there may be minor variations in the numbers of cases, the percentages of respondents with a 
cohabiting partner, and the levels of concordance and discordance that can be traced to the same kinds of 
sources and that have no material effect on the conclusions. 
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3  HIV Prevalence and Cohabiting Partner Status 

In this chapter, the individual respondents in the surveys of men and women are treated as the units of 
analysis and are described in terms of their HIV status and their cohabiting partner status. The goal is to 
position the men and women whose HIV status is known and who have matched cohabiting partners 
within the larger context of all men and women. HIV concordance and discordance are characteristics of 
cohabiting couples which, as units of analysis, are described in Chapter 4. The discussion of the tables 
emphasizes general patterns of association among respondents living with a cohabiting partner, HIV 
status, and the sex of respondents. There are substantial variations in HIV prevalence and cohabiting 
partner status within the surveys; these topics have been described elsewhere in detail, particularly in the 
main reports, and so are not discussed here. 

It is important to avoid any statement that HIV status is a consequence of having a cohabiting partner, or 
that having a cohabiting partner is a consequence of HIV status. The data do not allow us to infer 
causation. We will establish in this report that there is typically a strong association between HIV status 
and cohabiting partner status, but the association is usually different for men and for women.  

A woman age 15-49 has a cohabiting partner if she is in a union with a man age 15-49 who lives in the 
same household and was also interviewed. Such a woman will appear in the couples subsample and is 
assigned a cohabiting partner status code of CP=1. If she does not have a cohabiting partner, or if her 
partner is older than 49, or is absent, or did not consent to HIV testing, then CP=0. A woman can have a 
missing code for CP. If she was in one of the randomly selected households in which men were not 
interviewed, then we do not know whether she had a cohabiting partner. For men, CP is never missing. If 
a respondent is in a union but their partner is not a de facto member of the same household or is outside 
the age range, then they will be coded as not having a cohabiting partner. As a result, there is probably a 
bias in the direction of underestimating the percentage of individuals with a cohabiting partner.  

3.1  Association between HIV Status and Cohabiting Partner Status 

Methods  

In this chapter to repeat, the units of analysis are individual men and women, and the interest is in the 
association among three binary characteristics: sex of the respondent; whether the respondent is HIV-
positive or HIV-negative; and whether the respondent does or does not have a cohabiting partner. 
Detailed results for each of the 10 surveys are presented in Tables 3.1-3.4, according to urban-rural 
residence; additional tables for age, education, and wealth are presented in the Appendix. The association 
is described with conditional probabilities and odds ratios. Statistical tests are provided. The methodology 
used in this chapter will be familiar to most readers. 

The analysis compares the propensity of men and women to be in a union, although such comparison 
must be done carefully. Say, for example, in a DHS survey there are M men and W women, subsets of 
whom have been matched in C couples. We could calculate the propensity of men to be in a couple as 
C/M, and the propensity of women to be in a couple as C/W. The relative propensity, for men versus 
women, say, would then be (C/M)/(C/W) = W/M, a ratio that does not actually depend at all on the value 
of C, and is therefore useless. (The difference between the two propensities would not have this defect, 
and the ratios given in this chapter do not have this defect.) There are subtle relationships among M, W, 
and C, and their pattern of proportionality has been debated by demographers (see, for example, 
Matthews, 2012 and Schoen, 1981).  
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Findings 

This section focuses on the four main tables (Tables 3.1-3.4), with columns for men and women and rows 
for the total, urban, and rural populations in each survey. Tables 3.1, 3.2, and 3.3 include corresponding 
percentages for men and women, and then significance levels for the difference between men and women. 
To simplify the presentation, labels for significance levels indicate both direction and strength. If, in a 
pair of percentages, the percentage is higher for men than for women, the label begins with “M.” If higher 
for women, it begins with “W.” The p-value is indicated by one, two, or three “+” signs. A single “+” 
indicates that the area in the tail of the sampling distribution of the test statistics, on the side represented 
by “M” or “W,” is less than .025. A double “++” indicates that the area is less than .005, and a triple 
“+++” indicates that it is less than .0005. Thus, the labels match with the conventional labels “*”, “**”, 
and “***”, for .05, .01, and .001 two-tailed tests, respectively. These will be referred to as .05, .01, and 
.001 tests, but the labels also indicate the direction by beginning with “M” or “W”. Table 3.4 shows 
corresponding direction and strength with the labels “+”, “++”, “+++”, and “-”. “--”. “---” indicating 
whether an odds ratio is significantly greater than 1.00 or significantly less than 1.00. The purpose of 
these labels is to make it easier to scan large numbers of coefficients rapidly. The tables include weighted 
Ns, which consist of the total number of cases in the cells that are being compared with a percentage 
difference or a ratio. All calculations use the sample weights and all test statistics are robust and adjusted 
for clustering.4 

Table 3.1 shows the percentages of men and women in the selected surveys who are HIV-positive and the 
percentages that have a cohabiting partner. The percentages are based on the maximum available number 
of cases: all persons who received an HIV test and all persons who were in a household that included 
hv027 (adult men in the household eligible to be interviewed), respectively. The remaining tables in this 
chapter, however, require information about both the HIV test results and the cohabiting partner status, 
and therefore include fewer cases.  

                                                            
4 We do not include a survey adjustment for strata when calculating statistical significance. When that adjustment is 
included test statistics tend to become unstable because of small cell sizes.      
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Inferences about HIV prevalence that can be drawn from Table 3.1 are well known but will be restated 
here to provide context. Looking at the panel on the left side of the table, and the lines for each country 
(All) and for urban and rural areas, HIV prevalence is always higher for women than for men and almost 
always higher in urban areas than in rural areas. The percentage of women who are HIV-positive is as 
high as one and a half times the percentage of men who are HIV-positive. The greatest imbalance is in 
urban Kenya, where HIV prevalence among women (11%) is more than twice that among men (4%). 
With just two exceptions, the excess for women is significant at the .001 level in all countries. The 
exceptions are urban Tanzania, significant at the .01 level, and rural Zambia, where the excess is not 
significant. In every survey, for both men and women—except for men in Kenya—HIV prevalence is 
higher in urban areas than in rural areas. With the exception of Swaziland, the ratio of female to male 
HIV prevalence is always somewhat higher in urban areas than in rural areas.  

Patterns of HIV prevalence by background characteristics (age, education, and wealth) are shown in the 
Appendix (Tables A1.1, A2.1 and A3.1, respectively). In general, the patterns observed in Table 3.1 are 
repeated for the categories of education and wealth, except that HIV prevalence is low for men and 
women with no education and the pattern is more pronounced for the higher wealth quintiles. The pattern 
by age is more nuanced. Table A1.1 shows that the age pattern is similar for men and women, both for 
people who have a cohabiting partner and for people who do not have a cohabiting partner. However, 
there is one important difference: comparing men and women, the age distribution of HIV prevalence 
shifts to the right for men. That is, prevalence tends to peak about five years later for men than for 
women. This same pattern is seen for men and women with cohabiting partners and men and women 
without cohabiting partners. Indeed, even the magnitude of HIV prevalence is similar for men and women 
who have a cohabiting partner and for those who do not. The principal difference between men and 
women who have the same cohabiting partner status is the five-year age shift. The shift of approximately 
five years is presumably related to the tendency for men to be older than their partners—whether 
cohabiting or not (cf. Glynn et al., 2001; Gregson et al., 2002; Kelly et al., 2003; Luke and Kurz, 2002).  
The relationship with age will be described further in section 3.2.  

Returning to Table 3.1, the panel on the right side of the table shows the percentages of men and women 
who have a cohabiting partner. There is considerable variation across surveys but, overall, the medians 
are 44% for men and 38% for women. Variations in cohabiting partner status are important for assessing 
the level of risk of HIV infection from a partner. The lowest levels of cohabiting partners are in rural 
Swaziland, and the highest levels are in rural Mozambique. In most countries, levels of cohabiting 
partners are somewhat higher in rural areas than in urban areas for both men and women. In Kenya and 
Swaziland, the pattern is reversed: having a cohabiting partner is less likely in rural areas than in urban 
areas. In Lesotho, having a cohabiting partner is less likely for men in rural areas but not for women in 
rural areas. Patterns of cohabiting partner status by age, education, and wealth are shown in the Appendix 
(Tables A3.1, A3.2 and A3.3, respectively). 

The most consistent pattern observed is that having a cohabiting partner is more common among men 
than among women. Expressed as a ratio of the percentage for women with a cohabiting partner divided 
by the percentage of men with a cohabiting partner—or, the relative risk of having a cohabiting partner—
the disparity between men and women is greatest in urban Lesotho where the level of cohabiting partners 
for women is just 70% of the level for men.  

To summarize, Table 3.1 shows two strong patterns regarding HIV status and cohabiting partner status for 
men and women in the data from 10 sub-Saharan countries: 1) women are more likely than men to be 
HIV-positive, and 2) women are less likely than men to have a cohabiting partner. Figure 3.1 shows HIV 
prevalence among men and women, by rural-urban residence (blue dots: urban, red dots: rural) for the 10 
sub-Saharan countries. The dots are all to the right of the line of equality.  
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Figure 3.1 HIV prevalence among men and women in urban and rural areas, 10 DHS surveys in 
sub-Saharan Africa, 2006-2012. Note: The vertical and horizontal axes show the HIV prevalence of 
men and women, respectively. The diagonal line indicates equal prevalence for men and women. 

 

 
The remainder of Chapter 3 focuses on men and women for whom information on both HIV status and 
cohabiting partner status was obtained. Table 3.2 shows HIV status by sex of the respondent and whether 
the respondent has a cohabiting partner, according to urban-rural residence. (It is an expansion of the left 
panel of Table 3.1, which did not consider partnership status.) In Table 3.2, the left panel (first four 
columns) shows men and women who do not have a cohabiting partner, while the right panel (next four 
columns) shows men and women who do have a cohabiting partner.  
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Figure 3.2 presents national levels of HIV prevalence for men and women by cohabiting partner status 
(from Table 3.2). In every country, men are more likely to be HIV-positive if they have a cohabiting 
partner. Among women, the pattern is the opposite: in every country except Swaziland, women without a 
cohabiting partner are more likely to be HIV-positive than women with a cohabiting partner. These 
findings are correlative rather than causal and may relate to patterns of widowhood, divorce, and 
remarriage among men and women in these countries (de Walque and Kline, 2012) rather than to any 
protective effect of marriage.  

 
Figure 3.2 HIV prevalence by sex and cohabiting partner status (with or without cohabiting 
partner), 10 DHS surveys in sub-Saharan Africa, 2006-2012 

 

 
Women’s HIV prevalence is higher than men’s, in the general population and whether or not they have a 
cohabiting partner. However, as Figure 3.2 illustrates, the disparity in HIV prevalence between women 
and men is much smaller among women with a cohabiting partner than among those without a cohabiting 
partner. Table 3.2 presents the survey results on HIV prevalence for men and women by cohabiting 
partner status, according to urban-rural residence. The left panel of Table 3.2 shows that among men and 
women who do not have a cohabiting partner, women are much more likely than men to be HIV-positive 
and the difference is statistically significant at the .001 level. This corresponds with the higher levels of 
HIV prevalence among women in the general population.  

The right panel of Table 3.2 shows that among men and women who do have a cohabiting partner there is 
almost never a significant difference between their levels of HIV prevalence, with three exceptions: rural 
men in Zambia and Zimbabwe with cohabiting partners have significantly higher HIV prevalence than 
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 Mozambique 2009

 Uganda 2011

 Kenya 2008-09

 Tanzania 2011-12

 Cameroon 2011

HIV Prevalence (%)

Women without cohabiting

Women with cohabiting1 partner

Men without cohabiting partner
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1. Respondent identifies someone in the household as a husband/wife/partner, and the partner was also interviewed separately and identified 
respondent as husband/wife/partner, and both partners consented to an HIV test and had valid results.between all/matched: **=p<.01, *=p<.05
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rural women with cohabiting partners; and, only in urban Kenya, women have significantly higher HIV 
prevalence than their male counterparts—by a margin of more than 2:1. Presumably, the overall lack of 
significant difference between men and women with cohabiting partners reflects some degree of 
seroconversion and perhaps of homogamy among cohabiting couples, a possibility to be discussed more 
in the next chapter. 

HIV prevalence tends to be slightly lower for men with no cohabiting partner than for all men, and 
slightly higher for women with no cohabiting partner than for all women. As a result, the ratio of female 
to male HIV prevalence among those with no cohabiting partner is higher than that in the general 
population. There are many surveys in which prevalence for women is more than twice that for men (that 
is, the ratio is >200). All of the ratios (or differences) are statistically significant at the .001 level.  

Table 3.3 shows another way to examine the association between HIV status and cohabiting partner 
status. It looks at the cohabiting partner rate (the percentage of men or women with a cohabiting partner) 
separately for HIV-negative and HIV-positive men and women. The most consistent pattern of 
differentials is for men and women who are HIV-positive (Table 3.3, right panel). For them, men have a 
much higher cohabiting partner rate than women. In urban Kenya, the difference follows the general 
pattern but is not significant, perhaps only because of the smaller sample size.  

Among men and women who are HIV-negative, the percentage of men who have a cohabiting partner is 
almost always the same as, or larger than, the percentage of women who have a cohabiting partner, but 
the difference is often less than for HIV-positive men and women, and often the difference is not 
significant. Urban Malawi, urban Zambia, and urban and rural Cameroon are the only subgroups in which 
HIV-negative women are significantly more likely than HIV-negative men to have a cohabiting partner. 
In Appendix Table A2.3 (education) and Table A3.3 (wealth), Cameroon is the principal exception. 

There is a general pattern of association among HIV status, cohabiting partner status, and sex of 
respondents that can be seen in Table 3.2 and Table 3.3; that is, the combination of having a cohabiting 
partner and being HIV-positive is much more common among men than among women. Conversely, the 
combination of not having a cohabiting partner and being HIV-positive is more common among women 
than among men. This trend is consistent with observations from analyses of DHS survey data that found: 
1) elevated HIV prevalence among formerly married women, and 2) higher proportions of remarriage 
among formerly married men than among formerly married women (de Walque and Kline, 2012).   
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Table 3.4 describes the association between HIV status and cohabiting partner status using odds ratios, 
i.e., the odds ratio of HIV status and cohabiting partner status. The data are shown separately for men (left 
panel) and for women (right panel). An odds ratio greater than one indicates a positive association: 
people with cohabiting partners tend to be HIV-positive and people without cohabiting partners tend to be 
HIV-negative. An odds ratio less than one indicates that people with cohabiting partners tend to be HIV-
negative and people without cohabiting partners tend to be HIV-positive. 

For both men and women, there are several areas in which the associations are not significant, in either a 
positive or a negative direction. In general, the association between HIV status and cohabiting partner 
status is positive for men and negative or not significant for women. For men, the exceptions are non-
significance in Kenya, Mozambique, urban Tanzania, and rural Uganda. For women, the outstanding 
exception is Swaziland, where there is a strong positive association (although it is only statistically 
significant when the urban and rural areas are combined). For women, the odds ratios are not significant 
in urban Cameroon, Kenya, Lesotho, Swaziland, and urban Zambia. Otherwise, except for Swaziland, 
they are negative. 

Table 3.4 describes the association between HIV status and cohabiting partner status, separately for men 
and women. The association is measured with an odds ratio (OR) that can be interpreted in either of two 
ways: 

	݋݅ݐܽݎ	ݏܱ݀݀ = (partner	cohabiting	no	|	HIV-positive	being)ݏܱ݀݀(partner	cohabiting	a	has	|	HIV-positive	being)ݏܱ݀݀	  

 
or 

	݋݅ݐܽݎ	ݏܱ݀݀  = 	  (HIV-negative	|	partner	cohabiting	having)ݏܱ݀݀(HIV-positive	|	partner	cohabiting	having)ݏܱ݀݀
These two expressions may appear to be different, but algebraically they are the same. The odds ratio can 
be calculated from either of two logit regressions. Logit regression provides an easy mechanism for 
adjusting for sample weights and clustering and producing standard errors and test statistics. If HIV status 
(0/1) is regressed on cohabiting partner status (0/1)—or the other way around—the slope coefficient will 
be the same, and its exponential will be the odds ratio. 

In Table 3.4, the panel on the left is for men and the panel on the right is for women. For men, the odds 
ratios are almost always very significantly greater than 1. The odds ratio is often greater than 2, as in 
Lesotho, Malawi, and Zimbabwe, and even greater than 3 in rural Swaziland. That is, of the four possible 
combinations of HIV status and cohabiting partner status, the dominant combinations for men are: 1) 
HIV-positive and does have a cohabiting partner and 2) HIV-negative and does not have a cohabiting 
partner. The other two combinations are substantially less common. 

Among women, the association is generally very different. The only setting in which the odds ratio is 
positive is in Swaziland, where it was also strongly positive among men. Urban Zambia and urban 
Cameroon show odds ratios of slightly more than 1, but not significantly greater. Otherwise, the odds 
ratio is less than 1 (the association is negative) among both urban and rural women, even when it is not 
significantly less than 1. Thus, for women, the dominant combinations of HIV status and cohabiting 
partner status are the reverse of those for men: 1) HIV-positive and does not have a cohabiting partner and 
2) HIV-negative and does have a cohabiting partner. 
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Table 3.4 Odds ratios for HIV status and cohabiting partner status: that men and women are HIV-
positive and have a cohabiting partner or HIV-negative and do not have a cohabiting partner, 
calculated separately for men and women, and significance level for the difference between men 
and women, according to urban-rural residence, 10 DHS surveys in sub-Saharan Africa, 2006-2012 

Survey Category 

Men   Women 

Odds ratio N Sig.   Odds ratio N Sig. 

Cameroon 2011 DHS All 2.7 6,226 +++ 0.7 7,223 -    
Cameroon 2011 DHS Urban 3.4 3,427 +++ 1.0 3,829 ns   
Cameroon 2011 DHS Rural 2.0 2,799 ++ 0.5 3,394 ---  
Kenya 2008-09 DHS All 1.7 2,899 + 0.7 3,835 ns   
Kenya 2008-09 DHS Urban 0.8 737 ns 0.7 880 ns   
Kenya 2008-09 DHS Rural 2.1 2,162 + 0.7 2,955 ns   
Lesotho 2009 DHS All 2.6 2,779 +++ 0.9 3,789 ns   
Lesotho 2009 DHS Urban 2.6 732 +++ 0.9 1,208 ns   
Lesotho 2009 DHS Rural 2.5 2,047 +++ 1.0 2,581 ns   
Malawi 2010 DHS All 2.1 6,206 +++ 0.6 7,322 ---  
Malawi 2010 DHS Urban 2.4 1,296 +++ 0.6 1,415 -    
Malawi 2010 DHS Rural 2.3 4,910 +++ 0.7 5,907 --   
Mozambique 2009 AIS All 1.3 3,849 ns 0.5 5,252 ---  
Mozambique 2009 AIS Urban 1.5 1,343 ns 0.7 1,626 -    
Mozambique 2009 AIS Rural 1.7 2,506 ns 0.5 3,625 ---  
Swaziland 2006-07 DHS All 3.1 3,621 +++ 1.4 4,589 ++   
Swaziland 2006-07 DHS Urban 2.5 946 +++ 1.4 1,126 ns   
Swaziland 2006-07 DHS Rural 3.3 2,675 +++ 1.3 3,462 ns   
Tanzania 2011-12 AIS All 1.9 7,438 +++ 0.6 10,273 ---  
Tanzania 2011-12 AIS Urban 2.0 1,846 ns 0.6 2,715 ns   
Tanzania 2011-12 AIS Rural 2.0 5,592 +++ 0.7 7,557 --   
Uganda 2011 AIS All 1.3 8,558 + 0.6 11,004 ---  
Uganda 2011 AIS Urban 2.2 1,687 ++ 0.6 2,326 -    
Uganda 2011 AIS Rural 1.1 6,871 ns 0.7 8,678 ---  
Zambia 2007 DHS All 1.8 4,674 +++ 0.7 5,663 ---  
Zambia 2007 DHS Urban 2.6 1,930 +++ 1.1 2,329 ns   
Zambia 2007 DHS Rural 1.7 2,744 +++ 0.5 3,335 ---  
Zimbabwe 2010-11 DHS All 2.2 5,769 +++ 0.7 7,900 ---  
Zimbabwe 2010-11 DHS Urban 2.3 1,862 +++ 0.8 2,805 -    
Zimbabwe 2010-11 DHS Rural 2.2 3,907 +++ 0.7 5,095 ---  

Note: Restricted to respondents who were tested and who lived in households in which both men and women were 
interviewed. 
An odds ratio greater than 1.00 indicates that the combination of being HIV-positive and having a cohabiting 
partner (or, conversely, being HIV-negative and not having a cohabiting partner) occurs more often than would be 
expected.    
Significance refers to a test of the null hypothesis that HIV status and cohabiting partner status are independent 
+, ++, +++: odds ratio is significantly greater than 1.00, at the .05, .01, or .001 level   
ns: the odds ratio is not significantly different from 1.00 
-, --, ---: odds ratio is significantly less than 1.00, at the .05, .01, or .001 level 
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The Swaziland survey stands out for having the strongest association between HIV status and cohabiting 
partner status, and it is positive for both men and women.  

Residence (urban-rural) is the only covariate included in the four tables presented in this chapter (Tables 
3.1, 3.2, 3.3, and 3.4). Additional tables for the covariates of age, education, and wealth, are presented in 
the Appendix (A1.1-A1.3, A2.1-A2.3, and A3.1-A3.3).  

3.2  General Pattern of Association by Age and Sex 

The three-way pattern of association described above is difficult to interpret, even though it appears to be 
surprisingly consistent across countries and according to urban-rural residence. In an effort to clarify the 
pattern, we pooled the survey data from the 10 countries.5 Pooling the data is informative because it 
highlights a general pattern shared by the surveys, but interpretation of the results is essentially 
qualitative. The key characteristic that facilitates interpretation is age of the respondent.  

Tables 3.1-3.4 showed that HIV status and cohabiting partner status are associated—with a great deal of 
consistency across countries—but differently for men and women. At the same time, identifying patterns 
has been difficult. In an effort to identify a general pattern in the association among HIV status, 
cohabiting partner status, age, and sex, we shift to a different strategy, one that utilizes a series of figures 
that describe all men and women in the 10 DHS surveys combined. The combined file includes a total of 
115,794 men and women for whom: 1) HIV seroprevalence results are known, 2) cohabiting partner 
status is known, and 3) no other variables in the model are missing.  

First, in the combined file, the percentage HIV-positive (i.e., HIV prevalence) is calculated for each 
combination of age and sex, as shown in Table A1.1. This percentage is plotted in two lines in Figure 
3.3—one for men and one for women. The line on the left in the figure, which rises more quickly and has 
a higher and earlier peak, refers to women; the other line refers to men. For men and women in all 
countries there is a tendency for prevalence to be very low before age 20, then to increase with a peak in 
the age range 30 to 39, and then to decline. From about age 40 onwards, male and female prevalence 
levels are nearly identical.  

Increases in HIV prevalence from the teens to the thirties are due to the cumulative nature of exposure. 
All things being equal, within a birth cohort accumulated exposure to risk must increase monotonically 
with age. The decline after about age 40 is partly due to the higher mortality among infected persons and 
partly due to the historical trajectory of HIV incidence. The shift of approximately five years to the right 
in the age distribution for men, relative to women, is presumably due to the tendency for men to be older 
than their partners—whether a cohabiting partner or not. This pattern was identified earlier in the 
discussion of Table 3.1. 

Note that the pronounced higher HIV prevalence among women, compared with men, is in the younger 
age groups, which include the majority of respondents. The later ages, at which men and women have 
approximately the same HIV prevalence, actually include a relatively small proportion of the data. 

 
  

                                                            
5 It is common for multiple surveys to be combined in a single data file, but then they are usually analyzed one at a 
time as distinct entities. Here the surveys are analyzed together. 
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Figure 3.3 HIV prevalence by five-year age interval for men and women; pooled data from 10 DHS 
surveys in sub-Saharan Africa, 2006-2012.  Note: The blue line refers to men and the red line 
refers to women. 

 

 
A logit regression was carried out to accompany Figure 3.3, using the binary form of HIV status (HIV-
negative and HIV-positive are coded 0 and 1, respectively) as the outcome. The model was estimated with 
additive categorical covariates for residence, education, wealth, and survey, plus age and sex, also 
included as categorical variables. In this model, the odds ratio for women, compared with men, was 1.55. 
That is, the odds of being HIV-positive rather than HIV-negative are 55% greater for women than for 
men, after additive adjustments for age and the other covariates. 

Much of this excess prevalence for women is due to the age pattern of HIV. In the interest of simplicity 
we just assume a lag of five years. (The lag could be treated as a parameter to be optimized.) Figure 3.4 
displaces the men five years to the left, so that age 15 on the scale becomes age 20 for men, etc., and men 
under 20 are dropped. In figure 3.4, the age range for women is 15-49 and for men is 20-49, but translated 
to 15-44. 
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Figure 3.4 HIV prevalence by five-year age interval for men and women, with men shifted down by 
five years of age; pooled data from 10 DHS surveys in sub-Saharan Africa, 2006-2012. Note: the 
blue line refers to men and the red line refers to women. 

 

 
The age distributions of prevalence in Figure 3.4 show a remarkably consistent pattern for men and 
women. After the first age interval, prevalence is consistently higher for women than for men, but if we 
repeat the logit regression done above in connection with Figure 3.3, the odds ratio falls from 1.55 to 
1.16. That is, after the age translation the odds that a woman will be HIV-positive rather than HIV-
negative are only about 16% greater than the odds for a man. This finding suggests that much of the 
excess prevalence among women, compared with men, is due to the difference in the age distributions of 
prevalence for men and women, and the fact that countries with high prevalence also tend to have a young 
age distribution. 

Thus, most of the difference between the HIV prevalences of men and women in the pooled file can be 
described as a five-year lag for men, with identical and low prevalence of about 4% in the first age 
interval (age 15-19 for women and 20-24 for men), after which prevalence rises steadily for about 15 to 
20 years and then gradually declines because of lower incidence rates in the later ages and higher 
mortality among people who are HIV-positive.  

A case could be made for analyzing the data further after making the shift, or translation, of men’s ages in 
Figure 3.4, but this will not be done here. Instead, we return to Figure 3.3, with no age shift, to distinguish 
between whether someone does or does not report a cohabiting partner, the main characteristic of interest 
in this chapter. 
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Figures 3.5 and 3.6 describe graphically four groups: 1) men without a cohabiting partner, 2) men with a 
cohabiting partner, 3) women without a cohabiting partner, and 4) women with a cohabiting partner. 
Figure 3.5 shows the four groups in terms of the age pattern of HIV prevalence, while Figure 3.6 shows 
the four groups in terms of the numbers of men and women by five-year age interval. 

Figure 3.5 includes four lines with similar shapes, which can be distinguished by whether the peak is 
early or late, and whether the peak is low or high. The four shapes are associated with the four types of 
respondents as follows: 

• men without a cohabiting partner:  peak prevalence is high and late 

• men with a cohabiting partner:   peak prevalence is low and late 

• women without a cohabiting partner:  peak prevalence is high and early 

• women with a cohabiting partner:  peak prevalence is low and early. 

Certainly, cohabiting partner status is not permanent. The four lines in Figure 3.5 that represent four types 
of respondents should not be interpreted as life course trajectories of men and women who fall neatly into 
two groups—those who have a partner throughout their entire adult lives and those who never have a 
partner. The lines are simply composite snapshots of combinations of sex, age, HIV status, and cohabiting 
partner status at the time of the surveys. Even so, the four lines tell a story. First, the displacement of five 
years (approximately) between men and women, observed in Figure 3.3, carries over to Figure 3.5. That 
is, the age profile of HIV prevalence for men is delayed by about five years, compared with the profile for 
women, whether or not there is a cohabiting partner. Second, the peak prevalence is much lower if there is 
currently a cohabiting partner—whether the respondent is a man or a woman. The peaks are similar for 
men and women, except that, as a third observation, the peak for women is greater than the peak for men, 
particularly for women without a partner. The four profiles are basically similar, distinguished mainly by 
1) earlier HIV infection among women than among men, 2) lower HIV prevalence among persons with a 
cohabiting partner than among those without a cohabiting partner, and 3) highest overall HIV prevalence 
among women without a cohabiting partner. The findings suggest that having a cohabiting partner is 
protective, particularly for women. 
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Figure 3.5 HIV prevalence by five-year age interval for men without a cohabiting partner, men with 
a cohabiting partner, women without a cohabiting partner, and women with a cohabiting partner; 
pooled data from 10 DHS surveys in sub-Saharan Africa, 2006-2012 

 

 
Figure 3.6 plots the age distribution of the four groups, rather than their HIV prevalence. The two lines 
that start high in the first age group are the numbers of men and women without a cohabiting partner. The 
two lines that start low are the numbers of men and women with a cohabiting partner. After age 30 or so, 
the numbers of people in three of these groups are similar; however, the number of men without a 
cohabiting partner is much lower, corresponding with the higher levels of cohabiting partner status for 
men than for women that are seen in Table 3.1 and in the Appendix (Tables A1.1, A1.2, and A1.3). 

These patterns invite a more elaborate statistical model (for consideration at a later date). Now we move 
on to Chapter 4 and an analysis of HIV status in cohabiting couples. 
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Figure 3.6 Number of men without a cohabiting partner, number of men with a cohabiting partner, 
number of women without a cohabiting partner, and number of women with a cohabiting partner, 
by five-year age interval; pooled data from 10 DHS surveys in sub-Saharan Africa, 2006-2012 
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4  HIV Concordance, Discordance, Seroconversion, and Risk 

The previous chapter examined the relationship between an individual man’s or woman’s HIV status and 
cohabiting partner status in each of the 10 DHS surveys, according to urban-rural residence. Further 
analysis of the relationship according to age, education, and wealth status is presented in the Appendix 
tables. The analysis next moves to an examination of the correspondence between the woman’s HIV 
status and the man’s HIV status within a couple, specifically, matched cohabiting couples with non-
missing HIV test results for both the man and the woman. The preceding chapter established a context for 
the couple-level analysis; now the couples will be the units of analysis. Note that in this framework the 
number of men, the number of women, and the number of couples are identical. The chapter is divided 
into three parts— levels of concordance and discordance, selection and seroconversion, and discordance 
and the risk of future seroconversion—each of which presents methods and findings. 

4.1  Levels of Concordance and Discordance 

Methods  

Rather than focusing just on discordant couples, the analysis compares the observed distribution of the 
couple’s HIV status across the four possible combinations or types of serostatus with the hypothetical 
distribution that would be observed if the HIV status of the man and the HIV status of the woman were 
statistically independent. As described earlier, there are four possible combinations of the man’s HIV 
status and the woman’s HIV status, which will be referred to as the couple’s HIV status: 

Negative concordant (-/-):  both the man and the woman are HIV-negative 

Female positive discordant (-/+):  the man is HIV-negative and the woman is HIV-positive 

Male positive discordant (+/-):  the man is HIV-positive and the woman is HIV-negative 

Positive concordant (+/+):  both the man and the woman are HIV-positive 

These combinations represent the cells of a cross-tabulation of the HIV status of the man (two rows) 
versus the HIV status of the woman (two columns), as shown in Figure 4.1. Algebraically, couple status, 
resultc, is a linear function of the binary (0/1) variables resultm and resultw, for men and women, 
respectively, calculated as = ݓݐ݈ݑݏ݁ݎ + 2 ∗  In Figure 4.1, pm and pw are the probabilities that a . ݉ݐ݈ݑݏ݁ݎ
man or a woman, respectively, is HIV-positive. In order to generate the expected probabilities of each of 
the four combinations inside the 2x2 table, those marginal probabilities refer specifically to the men and 
women who make up the tested couples.  

A common baseline when working with two variables is to assume that they are statistically independent, 
or uncorrelated, and then to examine patterns of deviations from that assumption. This assumption of 
independence is known to be false but it provides a baseline, hypothetical distribution of joint couple 
status. If the man’s and woman’s HIV statuses are independent, then the probabilities of each of the four 
types is calculated by multiplying together the marginal probabilities, as shown in the interior of Figure 
4.1. For example, the probability that a couple will be positive concordant is the probability that the man 
is HIV-positive multiplied by the probability that the woman is HIV-positive, and so on. 
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Figure 4.1 Possible combinations of the man’s HIV status and the woman’s HIV status, their 
observed proportions (ܘ), and their expected proportions (ܘෝ) if couple formation were independent 
of HIV status 

HIV status Woman HIV-negative (1 −  ௪݌ ௪) Woman HIV-positive݌

Man HIV-negative (1 −  (-/-) ௠) Negative concordant݌

Couple HIV status resultc = 1 ̂݌ଵ = (1 − ௠)(1݌ −  (௪݌
Female positive discordant (-/+) 

Couple HIV status resultc = 2 ̂݌ଶ = (1 −  ௪݌(௠݌

Man HIV-positive ݌௠ 
Male positive discordant (+/-) 

Couple HIV status resultc = 3 ̂݌ଷ = ௠(1݌ −  (௪݌
Positive concordant (+/+) 

Couple HIV status resultc = 4 ̂݌ସ =  ௪݌௠݌

 

Although Figure 4.1 presents the calculation of probabilities with a simple 2x2 table, the actual 
calculation is done with logit regression, a method that incorporates sampling weights and other 
covariates. Using a file of couples in which both the man and the woman have been tested, a logit 
regression is first done for the male member of the couple, with binary outcome 1 if he is HIV-positive 
and 0 if he is HIV-negative. Parallel logit regressions are also done for the female member of the couple, 
with binary outcome 1 if she is HIV-positive and 0 if she is HIV-negative. Such logit regressions are done 
for all cohabiting couples who were tested for HIV, and then for couples within subgroups defined by 
residence, age, education, and wealth. 

The logit regression for the male member of the couple produces a fitted or estimated probability that the 
man is HIV-positive, using the covariates included in the model. This probability may vary substantially 
from one man to another, based on which category of a covariate he is in. For example, within his 
residential subgroup, HIV prevalence may be 0.10 or 10%, so his individual probability is 0.10. Within 
his age group, HIV prevalence may be 0.20 or 20%, so his individual probability is 0.20. The label for the 
fitted probability is pm. The fitted probability that the man is HIV-negative will be 1-pm. Similarly, the 
logit regression for the female member of the couple produces pw, an estimate of the probability that she 
is HIV-positive. The fitted probability that she is HIV-negative is 1-pw.  

Findings 

The covariates continue to be residence, age, education, and wealth. Residence (urban-rural) and wealth 
(quintiles: lowest, second, middle, fourth, highest) are household-level variables, and therefore are the 
same for both partners. By contrast, age and education can be different for the man and the woman. Two 
new variables are constructed—agediff and eddiff—to describe the disparity between the partners’ ages or 
their levels of education. Both variables are categorical, with categories to be defined below.  
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For the total (All) and for urban and rural areas, Table 4.1 shows the observed percentages of cohabiting 
couples in each of the four combinations/categories of couple HIV serostatus and the expected 
percentages (under the model of independence). The distribution of cohabiting couples by HIV serostatus 
from Table 4.1 (excluding couples in which both members are HIV-negative) is shown in Figure 4.2. 

 
Figure 4.2 HIV serostatus of cohabiting couples age 15-49, excluding cohabiting couples that are 
both HIV-negative, 10 DHS surveys in sub-Saharan Africa, 2006-2012 
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Table 4.1 Among cohabiting couples, the percent distribution of observed and expected couples 
(M=man, W=woman) by four combinations of couple HIV serostatus (negative concordance, 
female positive discordance, male positive discordance, and positive concordance), according to 
urban-rural residence, 10 DHS surveys in sub-Saharan Africa, 2006-2012 (restricted to cohabiting 
couples in which both the man and the woman were tested for HIV) 

Survey Category 

M negative 
W negative   

M negative 
W positive   

M positive 
W negative   

M positive 
W positive 

Obs.  Exp.   Obs.  Exp.   Obs.   Exp.   Obs.  Exp. 

Cameroon 2011 DHS All 92.1 90.7 3.3 4.6 3.1 4.4 1.5 0.2 
Cameroon 2011 DHS Urban 89.2 87.8 4.9 6.3 4.1 5.5 1.8 0.4 
Cameroon 2011 DHS Rural 94.2 93.0 2.1 3.3 2.3 3.6 1.4 0.1 
Kenya 2008-09 DHS All 91.2 88.4 3.1 5.9 2.5 5.3 3.2 0.4 
Kenya 2008-09 DHS Urban 91.1 88.7 5.4 7.8 0.8 3.2 2.7 0.3 
Kenya 2008-09 DHS Rural 91.3 88.3 2.2 5.1 3.2 6.2 3.4 0.4 
Lesotho 2009 DHS All 62.7 51.4 7.9 19.2 10.1 21.4 19.3 8.0 
Lesotho 2009 DHS Urban 58.7 44.0 7.1 21.8 8.1 22.8 26.0 11.3 
Lesotho 2009 DHS Rural 64.5 55.0 8.3 17.8 11.1 20.6 16.2 6.7 
Malawi 2010 DHS All 85.5 80.5 3.9 8.9 4.6 9.6 6.0 1.0 
Malawi 2010 DHS Urban 77.5 68.4 4.0 13.1 6.5 15.6 12.1 3.0 
Malawi 2010 DHS Rural 87.0 82.8 3.8 8.0 4.3 8.4 4.9 0.8 
Mozambique 2009 AIS All 85.0 81.3 5.2 8.9 5.1 8.8 4.7 1.0 
Mozambique 2009 AIS Urban 76.9 71.8 8.5 13.5 7.3 12.3 7.4 2.3 
Mozambique 2009 AIS Rural 87.8 84.6 4.1 7.2 4.4 7.5 3.8 0.6 
Swaziland 2006-07 DHS All 54.8 39.7 8.7 23.8 7.7 22.8 28.8 13.7 
Swaziland 2006-07 DHS Urban 47.7 32.7 11.9 26.9 7.2 22.2 33.2 18.3 
Swaziland 2006-07 DHS Rural 58.3 43.3 7.1 22.1 8.0 22.9 26.6 11.7 
Tanzania 2011-12 AIS All 93.0 90.9 2.0 4.2 2.6 4.8 2.3 0.2 
Tanzania 2011-12 AIS Urban 89.2 87.1 3.7 5.8 4.6 6.7 2.6 0.4 
Tanzania 2011-12 AIS Rural 93.9 91.8 1.6 3.7 2.2 4.3 2.3 0.2 
Uganda 2011 AIS All 90.2 87.1 3.0 6.1 3.2 6.3 3.5 0.4 
Uganda 2011 AIS Urban 88.1 83.8 2.6 6.9 4.4 8.6 5.0 0.7 
Uganda 2011 AIS Rural 90.5 87.6 3.1 6.0 3.1 6.0 3.3 0.4 
Zambia 2007 DHS All 80.2 73.9 4.7 11.0 6.8 13.1 8.2 2.0 
Zambia 2007 DHS Urban 66.6 56.9 9.0 18.7 8.7 18.4 15.7 6.0 
Zambia 2007 DHS Rural 86.2 82.1 2.8 6.9 6.0 10.1 4.9 0.9 
Zimbabwe 2010-11 DHS All 78.4 70.7 4.6 12.3 6.8 14.5 10.2 2.5 
Zimbabwe 2010-11 DHS Urban 77.6 67.9 3.6 13.3 6.0 15.7 12.8 3.1 
Zimbabwe 2010-11 DHS Rural 78.6 71.6 4.9 11.9 7.1 14.1 9.4 2.4 

Note: Weighted frequencies for the rows in this table are given in Table 4.2 
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The great majority of cohabiting couples are negative concordant. In Cameroon, Kenya, Tanzania, and 
Uganda, fewer than 10% of couples have one or both partners HIV-positive. In three additional surveys 
(Malawi, Mozambique, and Zambia) 10% to 20% of couples have any HIV infection. However, there are 
three surveys (Lesotho, Swaziland, and Zimbabwe) in which at least 20% of cohabiting couples have one 
or both partners HIV-positive. The observed level of positive concordance is generally 10% or less, with 
the following exceptions: urban, rural, and total in Swaziland (33%, 27%, and 29%, respectively); urban, 
rural, and total in Lesotho (24%, 17%, and 19%, respectively); and the urban areas of Malawi (13%), 
Zambia (14%), and Zimbabwe (13%). In each country, more couples are observed to be concordant (both 
positive concordant and negative concordant) than would be expected under the model of independence.  

As a corollary of this observation, fewer couples are observed to be discordant—either female positive 
discordant or male positive discordant—than would be expected. The observed percentage discordant is 
typically about half the expected value. In about half of the 20 urban and rural subgroups, fewer than 10% 
of cohabiting couples are discordant; in the remaining subgroups (more often urban than rural), at least 
10% of cohabiting couples are discordant. The maximum observed percentage of discordant cohabiting 
couples is 19% in rural Lesotho and urban Swaziland. The other urban and rural subgroups in which 10% 
or more of cohabiting couples are discordant are the urban areas of Zambia (16%), Mozambique (15%), 
Lesotho (14%), and Malawi and Zimbabwe (10%); and the rural areas of Swaziland (15%) and Zimbabwe 
(12%). The total percentage of cohabiting couples that are HIV discordant is shown in Map 4.1. As 
expected, the percent discordant is higher in countries where HIV prevalence is higher.  

Three tables in the Appendix (Tables A1.4, A2.4, and A3.4) provide observed and expected percentages 
of cohabiting couples in the four categories of couple HIV serostatus, according to age, education, and 
wealth. The patterns are similar to those in Table 4.1, with the same countries standing out because of 
high levels of discordance and positive concordance. 
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Map 4.1 Percentage of cohabiting couples age 15-49 that are HIV discordant, 10 DHS surveys in 
sub-Saharan Africa, 2006-2012 
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Additional discussion of the HIV prevalence of men and women in the matched couples  

We now take a closer look at the HIV prevalences of the men and women who make up the couples 
described in Table 4.1. Levels and differences between men and women who have a cohabiting partner 
were discussed in the last chapter, but that discussion will be extended here because the focus has 
narrowed to the smaller number of men and women who were actually matched with one another as 
couples. In Chapter 3, “has a cohabiting partner” did not require 1) that the cohabiting partner was 
included in the data, 2) that the two partners had mutually identified each other, or 3) that both partners 
had been tested for HIV. For cohabiting couples in this chapter, all of those conditions must be met. 

Table 4.2 presents several measures relevant to interpreting the data in Table 4.1. Most of this discussion 
is reserved for the next section, but the first two columns of Table 4.2—the HIV prevalences of men and 
women who have a cohabiting partner—are discussed here. These are the marginal percentages (in the 
2x2 table) used to calculate the expected percentages given in Table 4.1. These numbers in Table 4.2 and 
the corresponding numbers in Appendix tables A1.5, A2.5, and A3.5 will be discussed in considerable 
detail because they are crucial for interpreting the differences between the observed and expected percent 
distributions shown in Tables 4.1, A1.4, A2.4 and A3.4. 

Table 4.2 shows that in the subgroup of cohabiting partners there is considerable similarity in HIV 
prevalence between men and women, by urban-rural residence. At the same time, the overall range in 
prevalence is substantial—from a low in rural Cameroon of 4% for men and 3% for women to a high in 
urban Swaziland of 40% for men and 45% for women. Figure 4.3 illustrates the similarity in HIV 
prevalence between cohabiting men and women, with blue dots for those living in urban areas and red 
dots for those living in rural areas. The dots for all 20 subgroups (10 urban and 10 rural) are very close to 
the 45 degree line that would indicate exactly equal prevalence for men and women.  

Although the similarity of HIV prevalence for men and women is the main finding from the first two 
columns of Table 4.2, prevalence tends to be slightly higher for men than for women. This pattern differs 
slightly from an earlier finding that HIV-discordant couples in sub-Saharan Africa tend to be female 
positive as often, or more often, than male positive (de Walque, 2007; Eyawo et al., 2010). In all 10 rural 
subgroups, and five of the urban subgroups, prevalence is higher for men than for women. The exceptions 
(the blue dots below the diagonal line in Figure 4.3) are urban areas in Cameroon, Kenya, Mozambique, 
Swaziland, and Zambia. Urban Kenya and Swaziland are the only residential subgroups in which HIV 
prevalence for women is more than 1% higher than that for men.  

The pattern of HIV prevalence among men and women who have a cohabiting partner is substantially 
different from the pattern in the general population. The contrast can be seen by comparing Figure 4.3 
with the earlier Figure 3.1. The difference in HIV prevalence between men and women in the general 
population is almost entirely due to differences in HIV prevalence in the non-cohabiting subgroup. Within 
the cohabiting subgroup—where concordance and discordance are relevant—HIV prevalence is generally 
similar for men and women. The higher prevalence observed for women compared with men in the 
general population is largely nullified, or even reversed, in cohabiting partners.  

In Table 4.2, the significance column (“Sig.”) indicates whether the difference in HIV prevalence 
between men and women who have a cohabiting partner is statistically significant. Among the 20 urban 
and rural subgroups, only three show differences that are significant: HIV prevalence is significantly 
higher for men than for women in rural Zambia and rural Zimbabwe. Because Zambia and Zimbabwe are 
predominantly rural, the significantly higher prevalence for men than for women in those two countries 
carries over to the national level (All). Urban Kenya is the only area where HIV prevalence is 
significantly higher for women (8%) than for men (4%). 
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Table 4.2 HIV prevalence among men and women who have cohabiting partners, and measures of 
selection and HIV seroconversion, according to urban-rural residence, 10 DHS surveys in sub-
Saharan Africa, 2006-2012 

Survey Category 

HIV prevalence   
Selection/Seroconversion 

measures      

Men Women   Delta kap_SC SCm SCw Sig. N 

Cameroon 2011 DHS All 4.7 4.8 1.3 29.3 28.7 29.9 ns   2,289 
Cameroon 2011 DHS Urban 5.9 6.7 1.4 23.6 22.0 25.3 ns   984 
Cameroon 2011 DHS Rural 3.7 3.4 1.3 36.1 37.7 34.6 ns   1,305 
Kenya 2008-09 DHS All 5.7 6.2 2.8 50.1 47.8 52.7 ns   1,064 
Kenya 2008-09 DHS Urban 3.5 8.1 2.4 43.9 31.0 75.5 W++  305 
Kenya 2008-09 DHS Rural 6.6 5.5 3.0 52.7 58.3 48.2 ns   759 
Lesotho 2009 DHS All 29.4 27.2 11.3 55.6 58.8 52.7 ns   689 
Lesotho 2009 DHS Urban 34.2 33.1 14.7 65.8 67.3 64.4 ns   218 
Lesotho 2009 DHS Rural 27.2 24.4 9.5 49.6 53.5 46.2 ns   471 
Malawi 2010 DHS All 10.6 9.9 5.0 54.1 56.4 52.1 ns   2,987 
Malawi 2010 DHS Urban 18.5 16.1 9.1 63.6 69.6 58.5 ns   460 
Malawi 2010 DHS Rural 9.2 8.8 4.1 50.5 51.8 49.3 ns   2,527 
Mozambique 2009 AIS All 9.8 9.9 3.7 42.0 41.7 42.2 ns   2,322 
Mozambique 2009 AIS Urban 14.6 15.9 5.1 39.1 37.3 41.0 ns   589 
Mozambique 2009 AIS Rural 8.1 7.9 3.1 42.6 43.5 41.8 ns   1,733 
Swaziland 2006-07 DHS All 36.5 37.5 15.1 64.8 63.5 66.2 ns   626 
Swaziland 2006-07 DHS Urban 40.4 45.2 15.0 61.0 55.6 67.5 ns   204 
Swaziland 2006-07 DHS Rural 34.6 33.8 15.0 66.5 67.7 65.3 ns   422 
Tanzania 2011-12 AIS All 5.0 4.4 2.1 47.8 51.4 44.7 ns   3,302 
Tanzania 2011-12 AIS Urban 7.2 6.2 2.1 34.0 36.7 31.7 ns   648 
Tanzania 2011-12 AIS Rural 4.4 3.9 2.1 52.9 56.7 49.6 ns   2,654 
Uganda 2011 AIS All 6.8 6.6 3.1 49.7 50.6 48.8 ns   3,972 
Uganda 2011 AIS Urban 9.3 7.6 4.3 55.1 62.3 49.5 ns   562 
Uganda 2011 AIS Rural 6.4 6.4 2.9 48.5 48.3 48.6 ns   3,410 
Zambia 2007 DHS All 15.1 12.9 6.3 52.1 57.1 47.9 M+   2,007 
Zambia 2007 DHS Urban 24.4 24.7 9.7 52.2 51.7 52.6 ns   612 
Zambia 2007 DHS Rural 11.0 7.8 4.1 48.1 59.1 40.5 M+++ 1,395 
Zimbabwe 2010-11 DHS All 17.0 14.8 7.7 57.3 62.5 52.9 M++  2,180 
Zimbabwe 2010-11 DHS Urban 18.7 16.4 9.7 66.9 72.8 61.9 ns   495 
Zimbabwe 2010-11 DHS Rural 16.5 14.3 7.1 54.1 59.1 49.9 M+   1,685 

Note: Selection/seroconversion measures are defined in the text 
N is weighted 
Significance refers to a test of the null hypothesis that selection/seroconversion is the same for men and women 
M+, M++, M+++: percentage is significantly greater for men than for women, at the .05, .01, or .001 level   
ns: the difference is not statistically significant 
W+, W++, W+++: percentage is significantly greater for women than for men, at the .05, .01, or .001 level 
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The Appendix tables that correspond to Table 4.2 show only a few examples of significant differences in 
HIV prevalence between men and women who have a cohabiting partner by age, education, and wealth 
(Tables A1.5, A2.5, and A3.5, respectively). In Table A1.5, some differences in HIV prevalence 
according to age are nominally significant at the .05 level. However, because the cases are equally 
divided between higher prevalence for men and higher prevalence for women, and they are seen even less 
often than expected with a .05 test—5% of comparisons would be significant by chance with a .05 test—
we do not attach any importance to them. 

Table A2.5 shows one example of a significant difference in HIV prevalence between men and women 
who have cohabiting partners according to education. In the Malawi survey, men in the highest education 
category (secondary or higher) have an HIV prevalence of 13%, compared with 9% for women in the 
same education category. HIV prevalence for men in this category is significantly higher (at the .01 level) 
than HIV prevalence for women. A difference at the .01 level of significance is unlikely to be a statistical 
fluke and may merit further investigation. 

 
Figure 4.3 HIV prevalence among men and women with cohabiting partners in urban and rural 
areas, 10 DHS surveys in sub-Saharan Africa, 2006-2012. Note: The vertical and horizontal axes 
show the prevalence of men and women, respectively. The diagonal line indicates equal 
prevalence for men and women. Blue and red dots identify urban and rural areas, respectively. 

 

  
Table A3.5 presents differences in HIV prevalence between men and women who have a cohabiting 
partner according to wealth status (quintiles). There do not appear to be convincing differences in HIV 
prevalence between men and women by wealth quintile. Only one difference is significant, and that is at 
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the .05 level; in 50 comparisons we would have expected 50*.05=2.5 significant differences at this 
nominal level. 

The dominant finding is that in all 10 surveys and for almost all categories of the covariates, differences 
in HIV prevalence between men and women in the subgroup of cohabiting couples are generally small 
and not statistically significant. 

A coarse categorization of the partners’ differences in age and education is included in Appendix tables 
A1.5 and A2.5, respectively. It could be hypothesized that when men have more education or are older 
than their partners, there will tend to be an exacerbated power difference that could translate into a 
preponderance of discordant couples in which the man is HIV-positive and the woman is HIV-negative. 
The data do not support this hypothesis.  

To elaborate, the analysis looks first at the age difference between men and women who are cohabiting 
partners (Table A1.5), using four categories based on single year of age reported for the man and the 
woman: 1) the woman is older than the man; 2) the man is 0-4 years older than the woman; 3) the man is 
5-9 years older than the woman; and 4) the man is 10 or more years older than the woman. There is only 
one case in which an age difference is accompanied by a significant difference in HIV prevalence 
between men and women. In Zimbabwe, when the man is 5-9 years older than the woman, the man is 
significantly (at the .05 level) more likely than the woman to be HIV-positive. In this subgroup, HIV 
prevalence is 18% for men and 14% for women, (with more decimal places, the difference is 3.5%). 
Approximately the same difference is observed in couples in which the man is 10+ years older than the 
woman, although the difference does not achieve statistical significance. As noted before, Zimbabwe is 
one of the two surveys in which men with cohabiting partners have significantly higher HIV prevalence 
than women, and the majority of couples have an age difference of 5-9 or 10+ years. Evidence that an age 
difference has a systematic effect on the couple’s HIV status is weak at best. 

The education difference between men and women who are cohabiting partners (Table A2.5) is 
constructed using three categories: 1) the woman has more education than the man; 2) the man and 
woman are in the same education category; and 3) the man has more education than the woman. The only 
support for the education power difference hypothesis stated above comes from the Malawi survey. 
There, when the man is better educated than the woman, the man is more likely to be HIV-positive, 
although only at the .05 level of significance (Table A2.5). It is likely that this finding is mainly a 
manifestation of the difference noted above for Malawi, i.e., that HIV prevalence among men is 
significantly greater (at the .01 level) than HIV prevalence among women, together with the generally 
positive association between education and HIV prevalence in Malawi. Simply because of that pattern, 
couples in which the man is more educated than the woman will tend to combine men with higher HIV 
prevalence and women with lower HIV prevalence. In Malawi it is found that when the woman has more 
education than the man, the woman is more likely than the man to be HIV-positive. Among couples of 
this type, HIV prevalence among female partners is 16% and among male partners it is 10%, a substantial 
difference. Only about 12% of cohabiting couples in Malawi consist of women with more education than 
their male partner, but further investigation of the higher HIV prevalence of women in these couples 
would be useful, because it reverses the role of the man and the woman in the hypothesized pattern. 

Again, the dominant finding is that differences in HIV prevalence between men and women in the 
subgroup of cohabiting couples, according to differences in age and education, are generally small and 
not statistically significant, with the possible exception of age differences in Zimbabwe and education 
differences in Malawi. 
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4.2  Selection and Seroconversion 

A positive association is always observed between the HIV statuses of the man and the woman in 
cohabiting couples. Comparing these results with a random model of paired men and women, why do the 
data always show more concordant couples than expected? 

There are at least two plausible explanations for this finding. The first arises from the general tendency 
for a man and woman who have formed a couple to be similar at initial couple formation, partly due to 
preferences and partly due to patterns of social contact. This similarity appears regarding a number of 
background characteristics such as residence (urban or rural), age—although often the man is a little older 
than the woman—education, wealth, religion, ethnicity, etc. Similarity of marital partners because of 
similarity of backgrounds is sometimes described as “homogamy.” Matched couples in DHS surveys 
need not be formally married so the term “selection” is used to describe the process of couple formation; 
selection here refers to the mutual selection process whereby men and women become partners. There are 
two possible types of selection: direct and indirect. “Direct” selection describes choices made on the basis 
of HIV status. “Indirect” selection refers to choices made on the basis of characteristics such as education 
and place of residence that are associated with HIV status. 

HIV testing is increasing rapidly throughout Africa (Staveteig et al., 2013) and some faith-based 
organizations in a few countries have begun encouraging or mandating premarital testing (cf. Rennie and 
Mupenda, 2008; Uneke et al., 2007). In theory, increased awareness of HIV status and expanded 
opportunities for premarital testing increase the opportunity for HIV-negative adults to select HIV-
negative partners. So far, however, in sub-Saharan Africa, documentation of 1) the extent to which 
couple-based testing occurs prior to marriage and 2) the extent to which intentional serosorting (selection) 
of partners of the same HIV status occurs, is limited. The motivation of an HIV-positive individual to 
select an HIV-positive partner may be altruistic (so as not to expose an HIV-negative partner to the 
disease) or may be to guard against the possible negative consequences of disclosure, but, with the 
exception of Sully (2013), the evidence for serosorting tends to be anecdotal (see Reniers and Helleringer 
(2011) for a cogent summary).  

It is likely that some amount of indirect selection is taking place in the formation of these couples. For 
example, in most settings, urban and better-educated persons are more likely to be HIV-positive than rural 
and less-educated persons. The tendency to prefer partners who are similar in terms of background 
characteristics such as residence (urban or rural) and education, variables that are themselves associated 
with HIV status, could induce an excess of concordant couples (Type 1 and Type 4) and a deficit of 
discordant couples (Type 2 and Type 3). Thus, selection could include possible similarity of HIV status at 
initial couple formation, because of indirect selection according to background characteristics. In the 
analysis, an attempt is made to adjust for indirect selection, giving results separately for characteristics of 
both partners (urban-rural residence and wealth quintile), or one partner at a time (age and education). It 
is likely that this strategy only partially adjusts for indirect selection because we do not adjust for 
homogamy on religion, ethnicity, language group, etc. 

A second plausible explanation for the larger-than-expected proportion of HIV-positive concordant 
couples is HIV seroconversion. The transition in an interval of time from Type 2 (female discordant) to 
Type 4 (positive concordant) may occur because a man has been infected by his partner; a transition from 
Type 3 (male discordant) to Type 4 (positive concordant) may occur because a woman has been infected 
by her partner. (It should also be noted that some transitions occur because of infections from outside the 
couple—third party infections.) Such transitions reduce the proportions of Type 2 and Type 3 couples and 
increase the proportion of Type 4 couples. Transitions in an interval of time from Type 1 to Type 2 or 
Type 3 can only occur as the result of infection from outside the couple. 
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If a cohort of, say, 1000 couples could be followed, the number of Type 1 couples (negative concordant) 
would necessarily decline monotonically over time because of new infections, deaths (from any cause), 
and dissolutions of unions. Type 2 and Type 3 (discordant) couples are transitional to Type 4 (positive 
concordant) in specific cases, but the overall numbers of Type 2 and Type 3 couples could remain fairly 
steady over time because some couples transition in from Type 1 and some transition out to Type 4. Type 
4 is the “absorbing” serostatus category; it tends to include increasing numbers of couples over time, 
except for the countervailing influence of higher mortality. 

The excess of positive concordant cases is equivalent to a deficit of discordant cases, and it is possible 
that the pattern arises in part from a higher dissolution rate for couples that are discordant, through a 
combination of separation and death, than for couples who are concordant—positive concordant as well 
as negative concordant. There is indeed some evidence, from Rakai, Uganda (Porter et al., 2004) of 
higher separation rates for discordant couples than for HIV negative concordant couples. A complete 
analysis would also include dissolution through the death of one or both partners, which should be most 
common for HIV positive concordant couples. We will not attempt to measure the roles of separation and 
death, but to the extent that they play a role, this analysis will over-estimate the importance of selection 
and seroconversion. 

Methods 

In the data, it is consistently found that the observed proportion of couples who are positive concordant is 
always greater than the expected proportion. We define ∆= ସ݌ −  ସ to be the deviation that describes thê݌
excess in cell 4 (positive concordant). Because the deviations must add to zero in each row and column of 
Figure 4.1, this same number will appear as a deficit in cells 2 and 3 (discordant) and an excess in cell 1 
(negative concordant). 

A familiar measure of the correspondence between two variables—in this case the man’s HIV status and 
the woman’s HIV status—is Cohen’s kappa, a simple measure of agreement that positions the observed 
data between a) what would be observed under the null hypothesis of independence and b) what would be 
observed if there were complete concordance. Kappa is defined as follows:  

݇ = ଵ݌) + (ସ݌ − ଵ̂݌) + ସ)1̂݌ − ଵ̂݌) + (ସ̂݌  

If the observed and expected proportions were equal in all cells, then the numerator would be zero and 
kappa would be zero. On the other hand, if all cases were on the main diagonal, so that (݌ଵ + (ସ݌ = 1, 
then kappa would be one. It is mathematically possible for kappa to be negative, but for our data it is 
always positive, so kappa effectively measures positive association on a scale from 0 to 1. For a 2x2 table, 
kappa is essentially the same as M.G. Kendall’s measure tau-b, to describe the association between two 
ordinal variables. 

As an example, in the Zambia 2007 DHS survey (unweighted) there are 1894 + 181 = 2075 concordant 

couples out of a total of 2330 couples, an observed proportion  ݌ = ଶ଴଻ହଶଷଷ଴ = .89. Under independence, 

there would be 173.5 + 40.5 = 1794  concordant couples, a proportion  ̂݌ = ଵ଻ଽହଶଷଷ଴ = .77 . Kappa is ݇ = .଼ଽି.଻଻ଵି.଻଻ = .52. 
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Kappa can only reach its theoretical maximum of 1 if the row and column distributions are the same, i.e., 
if male and female prevalence within the sample of cohabiting couples are the same. The formula for 
kappa can be adjusted so the theoretical maximum is always 1, but that variant will not be used here. 

An alternative expression for kappa is the combined excess of couples in the two concordant cells, 
relative to the expected number of couples in the two discordant cells: 

݇ = ଵ݌) + (ସ݌ − ଵ̂݌) + ସ)1̂݌ − ଵ̂݌) + (ସ̂݌ = ଵ݌) − (ଵ̂݌ + ସ݌) − ଵ̂݌)(ସ̂݌ + ଶ̂݌ + ଷ̂݌ + (ସ̂݌ − ଵ̂݌) + (ସ̂݌ = ଶ̂݌∆2 +  ଷ̂݌

If, say, two tables produce the same value of kappa, then it follows that Δ is proportional to the sum of the 
expected proportion of discordant couples. In this chapter it will be seen that kappa is very similar across 
subgroups, and this type of proportionality is approximately what is observed. 

In a 2x2 table, a test of the significance of kappa is just a test of the significance of a positive association 
between the man’s HIV status and the woman’s HV status. Because the region of rejection is all on one 
side, the p-value of the usual chi-square statistic will be half of the nominal value. For example, if the 
nominal p-value for a chi-square test is .05, the p-value for kappa would be .025. Tests were carried out 
but need not be provided in this report because in all cases kappa was significantly different from 0 (and 
positive) at the .001 level. 

We propose that kappa be interpreted in this context as a measure of the two possible sources of 
association between the HIV statuses of partners: selection and seroconversion. In other words, kappa can 
be called a “Selection/Conversion Index,” or SC, with the value 0 if there is no selection or 
seroconversion, and the value 1 if one mechanism or the other, or both mechanisms working together, 
produce a perfect positive association. This report will not attempt to distinguish between the two 
mechanisms, each of which is subject to a number of unobserved sources of variation.6  

In addition to SC, we propose two sex-specific measures, SCm (Selection/Conversion for men) and SCw 
(Selection/Conversion for women), which describe the deficits in Type 2 and Type 3 couples, 
respectively. Each index can be thought of as the ratio of the excess in Type 4 couples, relative to the 

expected number of Type 2 or Type 3 couples, respectively: ܵ݉ܥ = ∆௣ොమ  and  ܵݓܥ = ∆௣ොయ. 
SCm is the deficit in Type 2 couples (man negative, woman positive), relative to the expected number of 
couples of this type. When multiplied by 100, it is the percent reduction when the observed number of 
Type 2 discordant couples is compared with the expected number. SCw is the analogous measure for 
Type 3 discordant couples (man positive, woman negative), and describes the shortfall in the number of 
women observed in the discordant combination that represents risk for women. 

Because of the algebraic relationship between SC (=kappa) and SCm and SCw, the value of SC will 
always be intermediate to SCm and SCw. The ratio does not depend on delta: 

ௌ஼௠ௌ஼௪ = ௣ොయ௣ොమ = ௉௥(ெା)∗௉௥(ௐି)௉௥(ெି)∗୔୰	(ௐା)=୔୰(ெା)/୔୰	(ெି)୔୰(ௐା)/୔୰	(ௐି). 
                                                            
6 For example, the distribution of union duration within the population. At the point of couple formation, similarity 
will be due entirely to selection; afterwards there is a monotonic increase in the possibility of similarity through 
seroconversion. 
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That is, SCm/SCw is just an odds ratio: the odds that a man is HIV-positive divided by the odds that a 
woman is HIV-positive, in the population of men and women in cohabiting couples, ignoring the HIV 
status of the actual partner. A test of whether SCm and SCw are different from each other (in the 
population of all couples) is equivalent to a test of whether HIV prevalence is different for men in couples 
compared with women in couples. Details on this test are provided later in the report; the tables include 
the significance level indicated by the test.  

Findings 

As anticipated in the discussion of methods, the excess percentage of couples who are HIV concordant 
(observed minus expected) and the deficit of discordant couples are interpreted as the results of the 
combined effects of selection and seroconversion. Selection refers to assortative matching of men and 
women. If prospective partners were aware of each other’s serostatus, it is likely that the HIV-negative 
person would specifically avoid a relationship with someone who was HIV-positive, a preference that 
would produce a deficit of discordant couples. There is known to be homophily on residence, education, 
and possibly other background characteristics associated with HIV status, which could indirectly produce 
some positive association on HIV status.  

There is a monotonically increasing risk over time that a couple will convert from HIV discordant to 
positive concordant. If there are outside partners, then there is also a risk of seroconversion from negative 
concordant to discordant or from discordant to positive concordant. Couples may be dissolved through 
separation or the death of either partner, at rates that probably differ across the four possible 
combinations. We have no information about such transitions. 

Returning to Table 4.2, the third column in the table (Delta) provides one way to summarize the 
deviations from independence of male and female prevalence detailed in Table 4.1. Delta is the excess 
percentage in each of the two concordant cells, that is, the observed percentage minus the percentage that 
would be expected under the null hypothesis of independence. Delta is also the deficit in each of the two 
discordant cells. A comparison of delta with the prevalences of men and women in the first two columns 
of Table 4.2 shows a clear association, positive and strong, consistent with a pattern of HIV transmission 
that moves couples out of discordance and into positive concordance.  

Delta has a very close linear relationship with the prevalence levels of the men and women in the 
subgroup of cohabiting couples. Figure 4.4 shows the correspondence graphically. In the figure, the 
vertical axis is delta and the horizontal axis is the average prevalence for men and women. If delta is 
regressed on this mean HIV prevalence, with the 20 urban and rural areas as units, the slope of the line is 
b=0.418. The fit is excellent; both the unadjusted R2 and the adjusted R2 are 0.98.7 

This empirical regularity suggests that an epidemiological model incorporating information about rates of 
couple formation and dissolution, HIV transmission, and mortality could potentially fit the pattern of 
concordance and discordance across a wide range of HIV prevalence levels. However, it must be noted 
that DHS data do not include the information necessary to develop such a model.  

The next three columns in Table 4.2 (kap_SC, SCm, SCw) attempt to quantify the degree of selection and 
seroconversion with measures that include “SC” in their labels. All of them were defined earlier, with 
delta (Δ) in the numerator. 

                                                            
7 The regression line is forced to go through the origin (0, 0) because delta must be 0 if prevalence is 0. If delta is 
regressed on both male HIV prevalence and female HIV prevalence, expressed as the mean and the difference to 
avoid collinearity, the coefficient for the difference is significant but the rounded value of the adjusted R2 remains 
0.98.   
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Figure 4.4 Observed values of delta and HIV prevalence in urban and rural areas, 10 DHS surveys 
in sub-Saharan Africa, 2006-2012. Note: The vertical axis shows delta and the horizontal axis 
shows the average prevalence for men and women. Blue and red dots identify urban and rural 
areas, respectively. The regression line goes through the origin, with slope 0.418 and R2=0.98. 

 

 
Kappa, introduced in Chapter 2 and labeled “kap_SC,” is a well-established measure of concordance. It 
could range from 0—if the man’s HIV status and the woman’s HIV status were statistically 
independent—to a maximum of 100 with complete concordance. As shown in Chapter 2, in the present 
context it can be described verbally as the combined deficit, or shortfall, in the two discordant categories 
of couple prevalence, divided by the combined expectations in those two categories, under the null 
hypothesis of independence. With the multiplier of 100, we are able to interpret kap_SC as the percent 
reduction in discordance, relative to the expected level of discordance, which must be due to a 
combination of selection and seroconversion. For example, a value of 40 could be interpreted to mean that 
the observed number of discordant couples—both types combined—is 40% less than expected under the 
model of independence.  

In Table 4.2, the level of kap_SC (or kappa) is substantial. It ranges from 25 in urban Cameroon to 68 in 
urban Lesotho and 67 in rural Swaziland. The high levels are about two-thirds of the distance from 
independence to complete concordance. 

Table 4.2 includes the two variants of kap_SC, referred to as SCm and SCw. SCm is the relative deficit in 
the Type 2 female-positive discordant (man negative, woman positive) category, and suggests 
transmission from the woman to the man. SCw is the relative deficit in the Type 3 male-positive 
discordant (man positive, woman negative) category and suggests transmission from the man to the 
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woman. Because of the way they are defined, their values are very close to kap_SC. Table 4.2 shows only 
three residential (urban-rural) subgroups in which SCm and SCw are significantly different, 
corresponding to whether there is a significant difference between the number of Type 2 and Type 3 
discordant couples. In urban Kenya, SCm=33 and SCw=76. Looking back at this sector in Table 4.1, 
5.8% of couples were Type 2 discordant (female-positive), compared with an expected percentage of 
8.6%. The deficit, relative to the expected percentage, is (8.6-5.8)/8.6. With more decimals, and 
multiplied by a factor of 100, this is SCm=33. The number of couples of this type is 33% less than 
expected. Similarly, 0.9% of couples were Type 3 discordant (male-positive), compared with an expected 
percentage of 3.8%. The relative deficit is (3.8-0.9)/3.8, the source of SCw=76. Apart from rounding 
error, the numerators of these measures are the same, delta, but because the expected number of male-
positive discordant couples was smaller than the expected number of female-positive discordant couples, 
SCm and SCw are quite different.  

The significance tests for 1) the difference between SCm and SCw in Table 4.2, 2) the difference between 
the HIV prevalences of men and women in the same table, and 3) the difference between the observed 
numbers of discordant couples of Type 2 (female-positive) and Type 3 (male-positive) in Table 4.1, are 
equivalent. The finding in all three is that in 17 of 20 residential (urban-rural) subgroups, there is no 
difference in HIV prevalence between men and women. Of the three significant differences indicated in 
Table 4.2, one suggests that women in urban Kenya have higher HIV prevalence than men; have higher 
rates of seroconversion, from discordance into positive concordance, than men; and remain in fewer 
discordant relationships than men. The other two significant differences suggest the opposite in rural 
Zambia and rural Zimbabwe.  

Section 4.1 above presented a discussion of significant differences in HIV prevalence between men and 
women who have cohabiting partners, by age, education, and wealth, from the Appendix tables (A1.5, 
A2.5, and A3.5, respectively). Differences noted there—and there were only a few—apply also to the 
balance between Type 2 (female-positive) and Type 3 (male-positive) discordance, and the differences in 
seroconversion, because the test statistic is the same for all three comparisons.8 

4.3  Discordance and the Risk of Future Seroconversion 

A man or woman who is HIV-negative and has an HIV-positive partner has a risk of HIV infection unless 
some consistent intervention is in place. This chapter will briefly assess the level of risk, with particular 
emphasis on how it differs for men and women.   

Methods 

The indicators of selection and seroconversion in Section 4.2 should be treated cautiously, but in any case 
they refer to the past. Looking toward the future, indices of the risk of future HIV infection due 
specifically to discordance can be constructed. Three interpretations of risk are examined. For each 
interpretation we calculate the percentage of men who are at risk; the percentage of women who are at 

                                                            
8 A test of the null hypothesis that the HIV prevalences of men and women in cohabiting couples are equal is much 
different from the statistical tests in Chapter 3. In those tests, the men and women were not linked and were treated 
as independent samples. When the men and women are linked as couples (“matched pairs”), the test is different and 
more powerful. Both of these tests can be done with chi-square. The test for the independent samples approach is the 
usual chi-square statistic for a 2x2 table. The test for the matched pairs is known as McNemar’s test and is widely 
documented under that name. The logit format is equivalent to chi-square, but can be applied to couple-level data 
and can include adjustments for weights. This matched pairs test is appropriate for any hypothesis about a sex 
difference in concordance/discordance, including a test of whether the two types of discordance are equally likely.   
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risk; and the ratio of those two numbers, i.e., the relative risk for men and women. The relative risk is 
expressed as the number of women at risk per 100 men at risk. 

First, of all men who have a cohabiting partner, the percentage who are HIV-negative with an HIV-
positive partner is 100݌ଶ. Similarly, of all women who have a cohabiting partner, the percentage who are 
HIV-negative with an HIV-positive partner is 100݌ଷ. These two percentages are referred to as Rm1 and 
Rw1, respectively. The two add to the percentage of all couples that are HIV discordant. The 
denominators of Rm1 and Rw1 are all men who have a cohabiting partner and all women who have a 
cohabiting partner, respectively. 

Second, of all men who have a cohabiting partner and are HIV-negative, the percentage who have an 
HIV-positive partner and are at risk of infection from that partner is 100݌ଶ/(	݌ଵ +  ଶ). Similarly, of all݌
women who have a cohabiting partner and are HIV-negative, the percentage who have an HIV-positive 
partner and are at risk of infection from that partner is 100݌ଷ/(	݌ଵ +  ଷ). These percentages are referred݌
to as Rm2 and Rw2, respectively. The numerators of Rm2 and Rw2 are the same as the numerators of Rm1 
and Rw1, but the denominators of Rm2 and Rw2 are limited to HIV-negative men and women, 
respectively. We consider Rm2 and Rw2 to be more descriptive of risk than Rm1 and Rw1 because men 
and women who are already HIV-positive have no risk of infection and, if included, they artificially 
inflate the denominators.  

Third, define ିܥ௠  and ିܥ௪  to be the percentages of HIV-negative men and HIV-negative women, 
respectively, who have a cohabiting partner. (A minus sign is included in the subscripts to convey that 
cohabiting partner rates are conditional on being HIV-negative.) These are given as percentages in Table 
3.3, which describes cohabiting partner status conditional on HIV status. If these percentages are 
multiplied by the respective percentages in the preceding paragraph (and then divided by 100), we get the 
estimated percentages of all HIV-negative men or all HIV-negative women who are at risk of infection 
from this source. To summarize: 

• Of all men with a cohabiting partner, the percentage who are HIV-negative and have an HIV-
positive partner: ܴ݉1 =  ଶ݌100
 

• Of all women with a cohabiting partner, the percentage who are HIV-negative and have an HIV-
positive partner: ܴ1ݓ =  ଷ݌100
 

• Of all men who are HIV-negative and have a cohabiting partner, the percentage whose partner is 
HIV-positive: ܴ݉2 = ଵ݌	)/ଶ݌100 +  (ଶ݌
 

• Of all women who are HIV-negative and have a cohabiting partner, the percentage whose partner 
is HIV-positive: ܴ2ݓ = ଵ݌	)/ଷ݌100 +  (ଷ݌
 

• Of all men who are HIV-negative, the percentage who have an HIV-positive cohabiting partner:  ܴ݉3 = ଵ݌	)/ଶ݌௠ିܥ +  (ଶ݌
 

• Of all women who are HIV-negative, the percentage who have an HIV-positive cohabiting 
partner:  ܴ3ݓ = ଵ݌	)/ଷ݌௪ିܥ +  .(ଷ݌

The relative risk of men and women for seroconversion from an HIV-positive cohabiting partner can be 
calculated in three ways, which differ only in how the denominator of risk is defined.  
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The first measure of relative risk is limited to the HIV-negative men and HIV-negative women who are in 
discordant couples, and is defined as ܴܴ1 = 1ܴ݉/1ݓ100ܴ =  ଶ. It is simply the ratio of the݌/ଷ݌100
number of Type 3 (male-positive discordant) couples to the number of Type 2 (female-positive 
discordant) couples, multiplied by 100. This ratio is easy to calculate but is limited to discordant couples. 

The second measure of relative risk expands the denominator of men’s risk and women’s risk to include 
all HIV-negative men and HIV-negative women who have a cohabiting partner, thus adding couples in 
which both partners are HIV-negative: ܴܴ2 =  .2ܴ݉/2ݓ100ܴ

The third measure of relative risk includes all men and all women who are HIV-negative, not just those 
who have a cohabiting partner: ܴܴ3 =  .3ܴ݉/3ݓ100ܴ

For all three ways to measure the relative risk of HIV for men versus women, a value greater than 100 
indicates higher risk for women than for men, and a value less than 100 indicates higher risk for men than 
for women, from an HIV discordant relationship, and within the subgroups defined by the denominators 
of the risk measures. 

Findings 

Table 4.3 gives these measures of the risk of seroconversion due to HIV discordance, for men and for 
women, and also the ratio of the risk for women to the risk for men, or relative risk (RR).9 For men, the 
first measure of risk ranges from a low of 2% in rural Tanzania (several other urban/rural areas are also 
around 2%) to a high of 12% in urban Swaziland. For women, the range is from a low of 1% in urban 
Kenya to a high of 11% in rural Lesotho. The risk is generally higher for women than for men 
(RR1>100). In all rural areas, the risk of seroconversion from a cohabiting partner is higher for women 
than for men. The highest relative risk is in rural Zambia, where there are 220 women at risk of HIV 
infection for every 100 men at risk. The only urban/rural areas in which women have less risk than men 
are the urban areas of Cameroon, Kenya, Mozambique, Swaziland, and Zambia. 

The pattern for the second measure of risk is similar but with higher levels because the individuals who 
are already HIV-positive are removed from the denominator. The highest level of risk of HIV infection is 
again for urban men in Swaziland (20%): fully one-fifth of HIV-negative men with a cohabiting partner in 
urban Swaziland have a partner who is HIV-positive. This level of risk is by far the highest in Table 4.3, 
although two other countries (Lesotho and Zambia) show risk values for men of about 11%. 

The relative risks for men and women are almost the same for the second measure of risk as for the first. 
Again, women have higher risk than men in the rural areas of all 10 countries and in the urban areas of 
half of the countries.  

                                                            
9 The sex ratios given earlier in this report followed the demographic tradition of males in the numerator and females 
in the denominator.  The risk ratios in this part of the report are expressed as women’s risk divided by men’s risk, 
simply because there is typically more concert about women’s risk. 
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Table 4.3 Percentage of HIV-negative men and women who are at risk of infection from an HIV-
positive cohabiting partner, and relative risk for women compared with men, by three risk 
categories, according to urban-rural residence, 10 DHS surveys in sub-Saharan Africa, 2006-2012  

Survey Category 

Risk category #1   Risk category #2   Risk category #3 

Men Women RR   Men Women RR   Men Women RR 

Cameroon 2011 DHS All 3.3 3.1 94 3.5 3.3 94 1.2 1.3 113 
Cameroon 2011 DHS Urban 4.9 4.1 83 5.2 4.4 84 1.4 1.4 99 
Cameroon 2011 DHS Rural 2.1 2.4 114 2.1 2.4 114 0.9 1.2 136 
Kenya 2008-09 DHS All 3.1 2.5 82 3.3 2.7 83 1.3 1.0 77 
Kenya 2008-09 DHS Urban 5.4 0.8 15 5.6 0.9 15 2.5 0.4 14 
Kenya 2008-09 DHS Rural 2.1 3.2 150 2.3 3.4 148 0.8 1.2 139 
Lesotho 2009 DHS All 7.9 10.1 128 11.2 13.9 124 2.5 3.1 123 
Lesotho 2009 DHS Urban 7.1 8.1 114 10.8 12.2 112 2.9 2.7 95 
Lesotho 2009 DHS Rural 8.3 11.1 134 11.4 14.6 129 2.4 3.3 136 
Malawi 2010 DHS All 3.9 4.6 119 4.3 5.1 118 2.1 2.6 120 
Malawi 2010 DHS Urban 4.0 6.5 162 4.9 7.7 158 1.7 3.2 187 
Malawi 2010 DHS Rural 3.8 4.3 111 4.2 4.7 110 2.2 2.4 108 
Mozambique 2009 AIS All 5.2 5.1 98 5.8 5.7 98 3.4 3.1 93 
Mozambique 2009 AIS Urban 8.5 7.3 86 9.9 8.6 87 4.3 3.8 89 
Mozambique 2009 AIS Rural 4.1 4.4 107 4.4 4.7 107 2.9 2.8 97 
Swaziland 2006-07 DHS All 8.7 7.7 89 13.7 12.3 90 2.1 1.8 86 
Swaziland 2006-07 DHS Urban 11.9 7.2 60 20.0 13.1 65 3.6 2.3 63 
Swaziland 2006-07 DHS Rural 7.1 8.0 112 10.9 12.0 110 1.5 1.6 106 
Tanzania 2011-12 AIS All 2.0 2.6 131 2.1 2.8 130 1.0 1.0 106 
Tanzania 2011-12 AIS Urban 3.7 4.6 125 3.9 4.9 124 1.4 1.4 98 
Tanzania 2011-12 AIS Rural 1.6 2.2 133 1.7 2.2 133 0.8 0.9 110 
Uganda 2011 AIS All 3.0 3.2 107 3.2 3.5 107 1.5 1.5 96 
Uganda 2011 AIS Urban 2.6 4.4 169 2.9 4.7 165 0.9 1.3 141 
Uganda 2011 AIS Rural 3.1 3.1 99 3.3 3.3 99 1.7 1.5 90 
Zambia 2007 DHS All 4.7 6.8 145 5.6 7.9 141 2.5 3.7 147 
Zambia 2007 DHS Urban 9.0 8.7 97 11.9 11.6 97 3.8 4.2 110 
Zambia 2007 DHS Rural 2.8 6.0 212 3.2 6.5 205 1.7 3.5 203 
Zimbabwe 2010-11 DHS All 4.6 6.8 149 5.5 8.0 145 2.1 2.9 135 
Zimbabwe 2010-11 DHS Urban 3.6 6.0 165 4.5 7.1 160 1.6 2.1 135 
Zimbabwe 2010-11 DHS Rural 4.9 7.1 145 5.8 8.3 141 2.4 3.3 139 

Note: Relative risk (RR) is expressed as number of women at risk per 100 men at risk. 
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The third measure best describes the risk of HIV infection through HIV discordance with a cohabiting 
partner because it includes all HIV-negative men and women regardless of whether they have a 
cohabiting partner. It is always lower than the other two measures and shows a somewhat different pattern 
because of variations in cohabiting partner status across countries, according to urban-rural residence. The 
percentage of HIV-negative men and women who are at risk of HIV infection under this measure ranges 
from 1% to 4% for both men and women. In most countries, only 1% or 2% of all HIV-negative men or 
women are at risk of infection from a cohabiting partner who is HIV-positive. Looking at urban-rural 
residence, the risks are highest for men and women in urban Mozambique (4%), for men in urban 
Swaziland (4%), and for women in urban Zambia (4%). In eight of the ten countries, the risk for women 
in rural areas is greater than the risk for men; the exceptions are rural Mozambique and Uganda. The 
urban areas are approximately equally divided in terms of whether women or men have more risk. At the 
national level, the ratio of women at risk to 100 men at risk, the relative risk (RR), is in a range of 100 +/- 
20.  

By far the lowest HIV risk and relative risk for women is in urban Kenya, where it is one-sixth the level 
for men (Table 4.3). At the same time, urban Kenya is the only residential subgroup that showed 
significantly higher seroconversion rates for women than for men (Table 4.2). It may seem contradictory 
that seroconversion is higher for women than for men, while future risk is lower for women than for men. 
However, this is not a contradiction. Among cohabiting couples, HIV prevalence is 4% for men and 9%, 
much higher, for women. The expected proportion of couples that are Type 2 (female-positive discordant) 
(see Figure 4.1) is (1-.04) (.09), or 9%, and the expected proportion that are Type 3 (male-positive 
discordant) is (1-.09) (.04), or 4%. The observed percentages in these two types of discordance are 6% 
and 1%, respectively, because of past seroconversion that occurred disproportionately among women. 
The remaining percentages of men and women who are at risk of future seroconversion, 6% and 1%, are 
substantially out of balance; men now have greater risk of contracting HIV from this source than women. 



49 

5  Conclusions 

The purpose of this analytical study is to advance our understanding of the role of HIV discordance in 
HIV epidemics, particularly as it relates to discordance in cohabiting partners (couples). Data for the 
analysis come from DHS surveys in 10 countries in sub-Saharan Africa. Although not the direct focus of 
the study, information on the relative risk of HIV infection among cohabiting partners by age, education, 
and wealth is presented in tables in the Appendix. The study assessed discordance only within the 
subpopulation of cohabiting partners, which, of course, is a subset of the possible pairings of men and 
women that pose a risk of HIV infection. From this perspective, HIV discordance in cohabiting partners 
could have a much broader definition than the one obtained using these data. 

A number of generalizations have been possible. First, in the general population, HIV prevalence is 
higher among women than among men—typically at least 50% higher. Much of this excess infection can 
be traced to women under age 35. In a simple pooling of data from the 10 surveys the age distribution of 
HIV prevalence peaks about five years earlier for women than for men, but otherwise the patterns are 
similar.  

Second, living together with a partner or spouse (in a cohabiting partner relationship) is more common for 
men than for women. Only in Cameroon were women significantly more likely than men to have a 
cohabiting partner. This difference is important because having a cohabiting partner is associated with 
HIV prevalence, but differently for men and women. Typically, men with a cohabiting partner have higher 
levels of HIV prevalence than men without a cohabiting partner; in contrast, women with a cohabiting 
partner have lower levels of HIV prevalence than women without a cohabiting partner. 

In the subpopulation of men and women who do not have a cohabiting partner, the higher levels of HIV 
among women than men are of particular concern because of the magnitude of the difference: HIV 
prevalence is typically two to three times higher among women without a cohabiting partner than among 
men without a cohabiting partner. Interestingly, in the subpopulation of men and women who do have a 
cohabiting partner, the difference in HIV prevalence is usually small and not significant. It should be 
noted that this pattern of HIV prevalence does not necessarily mean that having a cohabiting partner is 
protective for women and risky for men, although that is a superficial implication. Such inferences are 
seriously constrained by the cross-sectional nature of the data.  

The length of the cohabiting partner relationship is another factor to be considered. As units of analysis, 
cohabiting partners (couples) are less stable than individual men and women and are not as well defined 
in the data. We do not know, for example, what the HIV status of the man and the woman was prior to 
their becoming cohabiting partners; we only know their current status. Additionally, after a partner 
becomes HIV-positive, he or she has a higher probability of dying and, if either partner dies, the couple, 
by definition, no longer exists.  

Infection of either cohabiting partner, whether before or after the other partner, can come from a third 
person. Sophisticated models of all of the possible routes of transmission have been developed by other 
researchers, but because we do not have information about when the couple was formed and when or how 
infection may have occurred, this analysis is largely descriptive.  

Within the subpopulation of men and women who have cohabiting partners we matched the associated 
partners into pairs (couples) and used the couple as the unit of analysis in the study. There are four 
possible combinations of HIV status: negative concordant, positive concordant, and two types of 
discordance. The observed distribution across these four types of HIV status was compared with a 
hypothetical distribution derived from an assumption of independence of the partners’ HIV statuses. 
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Under independence, the probabilities of the four combinations occurring can be determined from the 
HIV prevalence of men and women in the subpopulation of cohabiting couples. The null hypothesis of 
independence never fits the data satisfactorily, but it provides a baseline for comparison.  

The observed data always show a statistically significant excess of concordant couples and a deficit of 
both types of discordant couples. The excess number of concordant couples could have resulted from 
indirect selection in which HIV-negative men and women tend to select one another, and HIV-positive 
men and women tend to select one another. The pattern is referred to as indirect selection because it is 
probably not explicit. Most people in the survey countries do not know their HIV status or the HIV status 
of their partner; therefore, partner selection is typically based on factors such as similarity of residence 
(urban-rural), level of education, wealth status, etc., factors associated with HIV prevalence. Stratification 
in the tables has reduced the role of selection but probably not eliminated it.  

The principal source of significant departure from the assumption of independence of the partners’ HIV 
statuses is thought to be HIV seroconversion, through which the HIV-negative partner in a discordant pair 
becomes HIV-positive and the pair transitions to positive concordance. Each such infection will 
simultaneously reduce the number of discordant couples by one and increase the number of positive 
concordant couples by one. 

We measured the difference between the observed distribution and the expected distribution in two ways. 
The first measure is delta (Δ), the arithmetic difference between the observed proportion of positive 
concordant pairs and the expected proportion. Because a 2x2 table has only one degree of freedom, delta 
is also the excess in the negative concordant combination, and the negative of delta is the deficit in each 
of the discordant combinations. Although the value of delta varies a great deal from one subgroup to 
another, it was found to have a nearly perfect correlation with HIV prevalence in the urban/rural sector. In 
general, delta is about 40% of the mean prevalence for men and women. For example, as a rule of thumb, 
if the mean prevalence for men and women is 20%, then we would expect about 4% (.2*.2=.04) of 
couples to be positive concordant, but delta would be about 8% (.2*.4=.08), so the observed percentage 
positive concordant would be about 12% (.04+.08=.12). Each of the negative concordant combinations 
would include about 4% of couples (.2*.8-.12=.04).  

The second measure is Cohen’s kappa (with a factor of 100), which could range from zero, if the partners’ 
HIV statuses were indeed independent, to a maximum of 100 (approximately) if there were complete 
concordance. The observed kappa is almost always in a range from 30 to 70, with a median around 50. 
That is, the data are generally about halfway between the two extremes of independence and perfect 
concordance. 

It was shown that kappa can be expressed as the total deficit in the two discordant cells, divided by the 
expected numbers in those two cells. That is, kappa can also be interpreted as the relative deficit 
(observed frequency minus expected frequency, divided by expected frequency) in those two cells. Under 
this interpretation, approximately 30% to 70% of couples expected to be discordant are positive 
concordant because of a combination of partner selection and HIV seroconversion. Extending that 
interpretation, two measures derived from kappa were also presented, SCm and SCw, to indicate the 
relative deficit in the two discordant cells, in terms of men and women, respectively. 

Among the 20 (10 each) urban and rural subgroups analyzed, only three showed significant results 
indicating that men and women in cohabiting couples differ in terms of their HIV prevalence or their type 
of discordance or their rates of seroconversion. In urban Kenya, women in cohabiting couples 1) tend to 
have higher prevalence than men, 2) tend to not be in a discordant partnership, compared with men, and 
3) may have seroconverted through discordance at a higher rate than men. The third inference must be 
tentative.  It is based on the relative sizes of the two discordant cells and the positive concordant cell, 
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which reflect a combination of seroconversion and various kinds of selectivity. The opposite pattern was 
seen in rural Zambia and rural Zimbabwe. The finding that discordance is generally very symmetric with 
respect to men and women reinforces earlier findings by Eyawo et al. (2010) and Fishel et al. (2011).  

Interpretation of discordance in this study has also examined future risk of HIV seroconversion and how 
levels of risk differ for men and women. Three alternative measures of risk were calculated, based on 
different specifications of the population at risk. Our preferred indicator of the collective risk arising from 
discordance is the third measure, which compares HIV-negative men and women in discordant couples 
with the total population of HIV-negative men and women. By that measure, the percentage of HIV-
negative individuals who have elevated risk of seroconversion because of discordance with a cohabiting 
partner ranges from 1% to 4%. It is similar for both men and women, although in a majority of the urban 
and rural subgroups included in this study women have somewhat higher risk of seroconversion than 
men. This type of risk is highest for men and women in urban Mozambique (4%), for men in urban 
Swaziland (4%), and for women in urban Zambia (4%). These measures of risk are limited to couples 
who were cohabiting and were matched, and both the man and the woman agreed to participate in the 
HIV testing in the respective DHS surveys. The risk of HIV infection because of discordance would be 
somewhat higher if a more expansive definition of couples were possible with DHS data. 

Because of major improvements in HIV testing in recent years (Staveteig et al., 2013), the opportunity to 
identify individuals at risk of contracting HIV is increasing rapidly. DHS data and the analysis presented 
here can assist policymakers with assessing the need for interventions designed to avert the transmission 
of HIV between cohabiting partners and measuring the impact of those interventions after 
implementation. 
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Table A2.6 Percentage of HIV-negative men and women who are at risk of infection from an HIV-
positive cohabiting partner, and relative risk for women compared with men, by three categories 
of risk, according to education (none, primary, secondary or higher), 10 DHS surveys in sub-
Saharan Africa, 2006-2012 

    Risk category #1   Risk category #2   Risk category #3 

Survey Category Men Women RR   Men Women RR   Men Women RR 

Cameroon 2011 DHS All 3.3 3.1 94 3.5 3.3 94 1.2 1.3 113 
Cameroon 2011 DHS None 0.8 2.2 269 0.8 2.2 270 0.5 1.3 287 
Cameroon 2011 DHS Primary 4.0 3.6 89 4.2 3.7 90 1.8 1.8 101 
Cameroon 2011 DHS Sec+ 3.5 3.3 95 3.7 3.6 96 1.0 1.0 98 
Kenya 2008-09 DHS All 3.1 2.5 82 3.3 2.7 83 1.3 1.0 77 
Kenya 2008-09 DHS None 2.0 0.6 30 2.1 0.6 29 1.3 0.2 17 
Kenya 2008-09 DHS Primary 2.8 2.9 102 3.0 3.1 102 1.1 1.2 106 
Kenya 2008-09 DHS Sec+ 3.5 2.3 66 3.6 2.5 68 1.4 0.8 56 
Lesotho 2009 DHS All 7.9 10.1 128 11.2 13.9 124 2.5 3.1 123 
Lesotho 2009 DHS None 6.7 26.8 402 10.1 31.7 314 3.8 12.9 341 
Lesotho 2009 DHS Primary 9.2 10.3 112 12.7 14.0 110 3.0 3.7 125 
Lesotho 2009 DHS Sec+ 6.6 9.2 141 9.4 13.0 138 1.7 2.4 143 
Malawi 2010 DHS All 3.9 4.6 119 4.3 5.1 118 2.1 2.6 120 
Malawi 2010 DHS None 3.6 7.1 198 3.9 8.1 207 2.8 4.8 171 
Malawi 2010 DHS Primary 4.6 3.9 84 5.2 4.3 83 2.6 2.2 85 
Malawi 2010 DHS Sec+ 2.2 4.9 223 2.5 5.6 224 1.1 2.1 200 
Mozambique 2009 AIS All 5.2 5.1 98 5.8 5.7 98 3.4 3.1 93 
Mozambique 2009 AIS None 7.1 4.7 65 7.6 5.0 66 5.8 3.3 56 
Mozambique 2009 AIS Primary 4.7 5.2 112 5.2 5.9 114 3.3 3.3 100 
Mozambique 2009 AIS Sec+ 5.9 6.0 102 6.8 7.0 103 2.6 2.2 83 
Swaziland 2006-07 DHS All 8.7 7.7 89 13.7 12.3 90 2.1 1.8 86 
Swaziland 2006-07 DHS None 8.9 7.4 83 15.0 12.2 82 4.2 3.1 74 
Swaziland 2006-07 DHS Primary 10.5 8.2 78 16.7 14.2 85 2.1 1.9 88 
Swaziland 2006-07 DHS Sec+ 7.6 7.5 99 11.8 11.4 97 1.8 1.6 89 
Tanzania 2011-12 AIS All 2.0 2.6 131 2.1 2.8 130 1.0 1.0 106 
Tanzania 2011-12 AIS None 1.6 2.0 123 1.7 2.1 123 1.0 0.9 91 
Tanzania 2011-12 AIS Primary 2.0 2.7 138 2.1 2.8 136 1.1 1.2 107 
Tanzania 2011-12 AIS Sec+ 2.9 3.7 128 3.0 3.8 128 0.6 0.6 102 
Uganda 2011 AIS All 3.0 3.2 107 3.2 3.5 107 1.5 1.5 96 
Uganda 2011 AIS None 2.1 4.7 220 2.3 5.0 221 1.4 2.6 187 
Uganda 2011 AIS Primary 2.8 3.2 116 3.0 3.5 115 1.6 1.6 104 
Uganda 2011 AIS Sec+ 3.7 2.1 57 3.9 2.3 58 1.5 0.6 43 
Zambia 2007 DHS All 4.7 6.8 145 5.6 7.9 141 2.5 3.7 147 
Zambia 2007 DHS None 2.3 3.6 156 2.5 4.0 158 1.7 2.4 142 
Zambia 2007 DHS Primary 3.5 7.1 200 4.0 8.0 199 2.1 4.3 207 
Zambia 2007 DHS Sec+ 6.5 7.8 120 8.2 9.6 118 3.0 3.1 104 
Zimbabwe 2010-11 DHS All 4.6 6.8 149 5.5 8.0 145 2.1 2.9 135 

(Continued...) 
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Table A2.6 – Continued 

    Risk category #1   Risk category #2   Risk category #3 

Survey Category Men Women RR   Men Women RR   Men Women RR 
Zimbabwe 2010-11 DHS None 0.0 8.2 0.0 9.3 0.0 3.4 
Zimbabwe 2010-11 DHS Primary 5.8 7.1 123 7.1 8.4 118 2.9 3.7 131 
Zimbabwe 2010-11 DHS Sec+ 4.3 6.6 155 5.1 7.8 152 2.0 2.6 131 

Note: Relative risk (RR) is expressed as number of women at risk per 100 men at risk. 
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Table A3.4 Among cohabiting couples, the percent distribution of observed and expected couples 
(M=man, W=woman) by four combinations of couple HIV serostatus (negative concordance, 
female positive discordance, male positive discordance, and positive concordance), according to 
wealth status (quintiles: lowest, second, middle, fourth, highest), 10 DHS surveys in sub-Saharan 
Africa, 2006-2012 (restricted to cohabiting couples in which both the man and the woman were 
tested for HIV) 

Survey Category 

M negative 
W negative   

M negative 
W positive   

M positive  
W negative   

M positive  
W positive 

Obs.  Exp.   Obs.  Exp.   Obs.   Exp.   Obs.  Exp. 
Cameroon 2011 DHS All 92.1 90.7  3.3 4.6  3.1 4.4  1.5 0.2 

Cameroon 2011 DHS Lowest 96.9 96.4 2.0 2.4 0.7 1.1 0.4 0.0 
Cameroon 2011 DHS Second 93.6 92.3 2.3 3.7 2.5 3.9 1.5 0.2 
Cameroon 2011 DHS Middle 91.0 89.8 4.4 5.7 3.0 4.3 1.5 0.3 
Cameroon 2011 DHS Fourth 89.9 89.1 4.4 5.3 4.5 5.4 1.2 0.3 
Cameroon 2011 DHS Highest 88.0 85.5 3.8 6.3 5.1 7.6 3.1 0.6 
Kenya 2008-09 DHS All 91.2 88.4  3.1 5.9  2.5 5.3  3.2 0.4 
Kenya 2008-09 DHS Lowest 93.3 91.6 3.3 5.0 1.6 3.3 1.9 0.2 
Kenya 2008-09 DHS Second 90.6 86.4 2.0 6.1 2.8 6.9 4.7 0.5 
Kenya 2008-09 DHS Middle 92.9 89.7 0.4 3.6 3.2 6.5 3.5 0.3 
Kenya 2008-09 DHS Fourth 91.1 87.8 2.0 5.3 3.2 6.5 3.7 0.4 
Kenya 2008-09 DHS Highest 89.8 87.7 5.7 7.8 2.1 4.2 2.5 0.4 
Lesotho 2009 DHS All 62.7 51.4  7.9 19.2  10.1 21.4  19.3 8.0 
Lesotho 2009 DHS Lowest 74.3 65.1 4.5 13.7 8.3 17.5 12.9 3.7 
Lesotho 2009 DHS Second 62.5 52.3 6.8 17.0 13.0 23.1 17.7 7.5 
Lesotho 2009 DHS Middle 60.6 47.3 6.5 19.7 10.0 23.3 22.9 9.7 
Lesotho 2009 DHS Fourth 56.0 41.3 8.5 23.2 8.0 22.7 27.5 12.8 
Lesotho 2009 DHS Highest 60.7 52.5 12.4 20.5 11.3 19.4 15.7 7.6 
Malawi 2010 DHS All 85.5 80.5  3.9 8.9  4.6 9.6  6.0 1.0 
Malawi 2010 DHS Lowest 88.3 85.0 3.6 6.9 4.1 7.4 3.9 0.6 
Malawi 2010 DHS Second 88.1 85.4 4.0 6.7 4.6 7.3 3.3 0.6 
Malawi 2010 DHS Middle 86.7 82.2 3.7 8.3 4.2 8.7 5.4 0.9 
Malawi 2010 DHS Fourth 84.0 78.2 4.1 9.9 4.8 10.6 7.1 1.3 
Malawi 2010 DHS Highest 80.5 72.3 3.8 12.0 5.3 13.5 10.4 2.2 
Mozambique 2009 AIS All 85.0 81.3  5.2 8.9  5.1 8.8  4.7 1.0 
Mozambique 2009 AIS Lowest 89.7 88.2 5.7 7.2 2.8 4.3 1.9 0.3 
Mozambique 2009 AIS Second 89.3 87.6 4.2 6.0 4.3 6.1 2.2 0.4 
Mozambique 2009 AIS Middle 88.7 85.4 3.0 6.3 4.4 7.7 3.9 0.6 
Mozambique 2009 AIS Fourth 77.6 70.7 5.2 12.0 7.9 14.8 9.3 2.5 
Mozambique 2009 AIS Highest 73.8 68.0 9.6 15.4 7.8 13.6 8.9 3.1 
Swaziland 2006-07 DHS All 54.8 39.7  8.7 23.8  7.7 22.8  28.8 13.7 
Swaziland 2006-07 DHS Lowest 57.6 46.2 10.7 22.1 10.1 21.5 21.6 10.3 
Swaziland 2006-07 DHS Second 45.6 30.8 8.4 23.2 11.4 26.2 34.6 19.8 
Swaziland 2006-07 DHS Middle 58.8 43.4 7.8 23.2 6.3 21.8 27.1 11.6 
Swaziland 2006-07 DHS Fourth 46.3 28.4 8.7 26.7 5.1 23.1 39.8 21.8 

(Continued...) 
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Table A3.4 – Continued 

Survey Category 

M negative 
W negative   

M negative 
W positive   

M positive  
W negative   

M positive  
W positive 

Obs.  Exp.   Obs.  Exp.   Obs.   Exp.   Obs.  Exp. 
Swaziland 2006-07 DHS Highest 61.3 47.2  8.2 22.3  6.7 20.8  23.9 9.8 
Tanzania 2011-12 AIS All 93.0 90.9  2.0 4.2  2.6 4.8  2.3 0.2 
Tanzania 2011-12 AIS Lowest 94.2 92.1 1.7 3.7 2.0 4.0 2.2 0.2 
Tanzania 2011-12 AIS Second 93.7 91.3 1.7 4.2 2.0 4.4 2.7 0.2 
Tanzania 2011-12 AIS Middle 92.4 90.3 2.1 4.3 3.0 5.2 2.4 0.2 
Tanzania 2011-12 AIS Fourth 94.4 92.6 1.5 3.3 2.1 3.9 2.0 0.1 
Tanzania 2011-12 AIS Highest 90.2 88.0 3.1 5.3 4.2 6.4 2.5 0.4 
Uganda 2011 AIS All 90.2 87.1  3.0 6.1  3.2 6.3  3.5 0.4 
Uganda 2011 AIS Lowest 92.8 89.8 1.5 4.5 2.5 5.5 3.3 0.3 
Uganda 2011 AIS Second 91.7 88.6 2.5 5.7 2.3 5.5 3.5 0.3 
Uganda 2011 AIS Middle 90.6 87.7 3.4 6.3 2.7 5.6 3.3 0.4 
Uganda 2011 AIS Fourth 87.4 84.1 4.2 7.5 4.5 7.8 4.0 0.7 
Uganda 2011 AIS Highest 87.8 84.8 3.8 6.9 4.6 7.7 3.7 0.6 
Zambia 2007 DHS All 80.2 73.9  4.7 11.0  6.8 13.1  8.2 2.0 
Zambia 2007 DHS Lowest 90.3 87.4 2.1 4.9 4.4 7.2 3.3 0.4 
Zambia 2007 DHS Second 86.5 83.4 3.3 6.4 6.3 9.4 3.8 0.7 
Zambia 2007 DHS Middle 82.8 77.6 3.7 8.9 6.9 12.1 6.6 1.4 
Zambia 2007 DHS Fourth 70.2 61.3 7.4 16.4 8.7 17.6 13.7 4.7 
Zambia 2007 DHS Highest 66.1 56.0 8.5 18.6 9.0 19.1 16.5 6.3 
Zimbabwe 2010-11 DHS All 78.4 70.7  4.6 12.3  6.8 14.5  10.2 2.5 
Zimbabwe 2010-11 DHS Lowest 80.0 71.6 3.4 11.7 6.0 14.3 10.7 2.3 
Zimbabwe 2010-11 DHS Second 78.2 72.2 4.6 10.5 9.1 15.0 8.1 2.2 
Zimbabwe 2010-11 DHS Middle 75.9 68.2 5.8 13.5 7.6 15.3 10.7 3.0 
Zimbabwe 2010-11 DHS Fourth 79.0 70.4 4.8 13.4 5.0 13.6 11.2 2.6 
Zimbabwe 2010-11 DHS Highest 78.8 71.0 4.7 12.5 6.3 14.1 10.2 2.5 

Note: Weighted frequencies for the rows in this table are provided in Table 4.2 
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Table A3.5 HIV prevalence among men and women who have cohabiting partners, and measures 
of selection and HIV seroconversion, according to wealth status (quintiles: lowest, second, 
middle, fourth, highest), 10 DHS surveys in sub-Saharan Africa, 2006-2012 

Survey Category 

HIV 
prevalence   

Selection/seroconversion 
measures      

Men Women   Delta kap_SC SCm SCw Sig. N 
Cameroon 2011 DHS All 4.7 4.8  1.3 29.3 28.7 29.9 ns 2,289 

Cameroon 2011 DHS Lowest 1.1 2.5 0.4 24.1 17.4 38.8 ns 509 
Cameroon 2011 DHS Second 4.1 3.8 1.4 36.6 38.0 35.3 ns 480 
Cameroon 2011 DHS Middle 4.6 5.9 1.3 25.2 22.2 29.2 ns 402 
Cameroon 2011 DHS Fourth 5.7 5.6 0.9 16.1 16.3 16.0 ns 429 
Cameroon 2011 DHS Highest 8.2 6.9 2.5 36.6 40.3 33.5 ns 469 
Kenya 2008-09 DHS All 5.7 6.2  2.8 50.1 47.8 52.7 ns 1,064 
Kenya 2008-09 DHS Lowest 3.5 5.2 1.7 41.2 34.1 52.0 ns 176 
Kenya 2008-09 DHS Second 7.4 6.6 4.2 63.7 67.9 60.0 ns 191 
Kenya 2008-09 DHS Middle 6.7 3.9 3.2 63.9 88.9 49.8 ns 164 
Kenya 2008-09 DHS Fourth 6.9 5.7 3.3 55.9 62.4 50.7 ns 208 
Kenya 2008-09 DHS Highest 4.6 8.1 2.1 35.4 27.3 50.5 ns 325 
Lesotho 2009 DHS All 29.4 27.2  11.3 55.6 58.8 52.7 ns 689 
Lesotho 2009 DHS Lowest 21.2 17.4 9.2 59.2 67.3 52.8 ns 133 
Lesotho 2009 DHS Second 30.7 24.5 10.2 50.6 59.7 43.9 ns 142 
Lesotho 2009 DHS Middle 33.0 29.4 13.2 61.6 67.1 56.9 ns 115 
Lesotho 2009 DHS Fourth 35.5 36.0 14.8 64.2 63.5 65.0 ns 146 
Lesotho 2009 DHS Highest 26.9 28.1 8.1 40.6 39.5 41.8 ns 153 
Malawi 2010 DHS All 10.6 9.9  5.0 54.1 56.4 52.1 ns 2,987 
Malawi 2010 DHS Lowest 8.0 7.6 3.3 46.2 47.8 44.7 ns 460 
Malawi 2010 DHS Second 7.9 7.3 2.7 38.6 40.2 37.1 ns 662 
Malawi 2010 DHS Middle 9.6 9.1 4.5 53.4 54.9 52.0 ns 675 
Malawi 2010 DHS Fourth 11.9 11.2 5.8 56.7 58.6 55.0 ns 607 
Malawi 2010 DHS Highest 15.7 14.2 8.2 64.4 68.5 60.8 ns 584 
Mozambique 2009 AIS All 9.8 9.9  3.7 42.0 41.7 42.2 ns 2,322 
Mozambique 2009 AIS Lowest 4.6 7.5 1.5 26.2 20.9 35.1 W+ 523 
Mozambique 2009 AIS Second 6.5 6.4 1.8 29.7 30.0 29.4 ns 545 
Mozambique 2009 AIS Middle 8.3 6.9 3.4 47.8 53.1 43.4 ns 521 
Mozambique 2009 AIS Fourth 17.3 14.5 6.8 51.0 56.8 46.2 ns 397 
Mozambique 2009 AIS Highest 16.6 18.5 5.8 39.9 37.6 42.6 ns 336 
Swaziland 2006-07 DHS All 36.5 37.5  15.1 64.8 63.5 66.2 ns 626 
Swaziland 2006-07 DHS Lowest 31.7 32.3 11.4 52.3 51.5 53.0 ns 108 
Swaziland 2006-07 DHS Second 46.0 43.0 14.8 59.9 63.8 56.4 ns 104 
Swaziland 2006-07 DHS Middle 33.4 34.9 15.5 68.7 66.6 71.0 ns 97 
Swaziland 2006-07 DHS Fourth 44.9 48.5  18.0 72.2 67.3 77.8 ns 119 
Swaziland 2006-07 DHS Highest 30.5 32.1  14.1 65.4 63.2 67.8 ns 198 
Tanzania 2011-12 AIS All 5.0 4.4  2.1 47.8 51.4 44.7 ns 3,302 

(Continued...) 
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Table A3.5 – Continued 

Survey Category 

HIV 
prevalence   

Selection/seroconversion 
measures      

Men Women   Delta kap_SC SCm SCw Sig. N 
Tanzania 2011-12 AIS Lowest 4.2 3.9  2.0 52.9 55.0 51.0 ns 632 
Tanzania 2011-12 AIS Second 4.6 4.4  2.5 57.2 58.8 55.6 ns 711 
Tanzania 2011-12 AIS Middle 5.4 4.5  2.1 45.0 49.7 41.0 ns 681 
Tanzania 2011-12 AIS Fourth 4.1 3.5  1.8 50.6 54.8 47.0 ns 653 
Tanzania 2011-12 AIS Highest 6.8 5.6  2.1 36.9 40.9 33.7 ns 625 
Uganda 2011 AIS All 6.8 6.6  3.1 49.7 50.6 48.8 ns 3,972 
Uganda 2011 AIS Lowest 5.8 4.8  3.0 60.0 66.6 54.5 ns 787 
Uganda 2011 AIS Second 5.8 6.0  3.2 57.5 56.5 58.5 ns 886 
Uganda 2011 AIS Middle 6.0 6.7  2.9 48.9 46.3 51.9 ns 836 
Uganda 2011 AIS Fourth 8.4 8.2  3.3 42.9 43.8 42.1 ns 699 
Uganda 2011 AIS Highest 8.3 7.5  3.1 42.3 44.7 40.1 ns 764 
Zambia 2007 DHS All 15.1 12.9  6.3 52.1 57.1 47.9 M+ 2,007 
Zambia 2007 DHS Lowest 7.6 5.4  2.8 46.6 57.3 39.3 M+ 510 
Zambia 2007 DHS Second 10.2 7.2  3.1 39.4 48.6 33.1 ns 381 
Zambia 2007 DHS Middle 13.5 10.3  5.2 49.8 58.9 43.2 ns 402 
Zambia 2007 DHS Fourth 22.4 21.1  8.9 52.6 54.7 50.7 ns 367 
Zambia 2007 DHS Highest 25.5 25.0  10.1 53.6 54.3 52.9 ns 347 
Zimbabwe 2010-11 DHS All 17.0 14.8  7.7 57.3 62.5 52.9 M++ 2,180 
Zimbabwe 2010-11 DHS Lowest 16.7 14.1  8.4 64.2 71.2 58.4 ns 513 
Zimbabwe 2010-11 DHS Second 17.2 12.7  5.9 46.5 56.4 39.5 M+ 477 
Zimbabwe 2010-11 DHS Middle 18.3 16.5  7.7 53.5 57.1 50.3 ns 437 
Zimbabwe 2010-11 DHS Fourth 16.2 16.0  8.6 63.9 64.5 63.4 ns 430 
Zimbabwe 2010-11 DHS Highest 16.5 14.9  7.8 58.5 62.2 55.1 ns 323 

Note: Selection/seroconversion measures are defined in the text 
N is weighted  
Significance refers to a test of the null hypothesis that selection/seroconversion is the same for men and women 
M+, M++, M+++: percentage is significantly greater for men than for women, at the .05, .01, or .001 level   
ns: the difference is not statistically significant 
W+, W++, W+++: percentage is significantly greater for women than for men, at the .05, .01, or .001 level 
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Table A3.6 Percentage of HIV-negative men and women who are at risk of infection from an HIV-
positive cohabiting partner, and relative risk for women compared with men, by three categories 
of risk, according to wealth status (quintiles: lowest, second, middle, fourth, highest), 10 DHS 
surveys in sub-Saharan Africa, 2006-2012 

    Risk category #1   Risk category #2   Risk category #3 

Survey Category Men Women RR   Men Women RR   Men Women RR 

Cameroon 2011 DHS All 3.3 3.1 94 3.5 3.3 94 1.2 1.3 113 
Cameroon 2011 DHS Lowest 2.0 0.7 33 2.0 0.7 34 1.0 0.4 42 
Cameroon 2011 DHS Second 2.3 2.6 113 2.4 2.7 112 1.0 1.2 123 
Cameroon 2011 DHS Middle 4.4 3.0 69 4.6 3.2 70 1.5 1.2 80 
Cameroon 2011 DHS Fourth 4.4 4.5 102 4.7 4.8 102 1.3 1.6 119 
Cameroon 2011 DHS Highest 3.8 5.1 134 4.1 5.4 132 1.1 1.8 167 
Kenya 2008-09 DHS All 3.1 2.5 82 3.3 2.7 83 1.3 1.0 77 
Kenya 2008-09 DHS Lowest 3.3 1.6 48 3.4 1.7 49 1.5 0.6 38 
Kenya 2008-09 DHS Second 2.0 2.8 141 2.1 3.0 140 0.8 1.1 130 
Kenya 2008-09 DHS Middle 0.4 3.2 810 0.4 3.4 786 0.1 1.2 803 
Kenya 2008-09 DHS Fourth 2.0 3.2 162 2.1 3.4 160 0.7 1.0 146 
Kenya 2008-09 DHS Highest 5.7 2.1 37 5.9 2.3 38 2.6 1.0 38 
Lesotho 2009 DHS All 7.9 10.1 128 11.2 13.9 124 2.5 3.1 123 
Lesotho 2009 DHS Lowest 4.5 8.3 184 5.7 10.0 176 1.8 3.0 169 
Lesotho 2009 DHS Second 6.8 13.0 190 9.9 17.2 174 2.3 4.9 213 
Lesotho 2009 DHS Middle 6.5 10.0 155 9.7 14.2 147 1.5 2.8 187 
Lesotho 2009 DHS Fourth 8.5 8.0 94 13.1 12.4 95 2.8 2.1 76 
Lesotho 2009 DHS Highest 12.4 11.3 91 17.0 15.7 92 4.1 3.2 77 
Malawi 2010 DHS All 3.9 4.6 119 4.3 5.1 118 2.1 2.6 120 
Malawi 2010 DHS Lowest 3.6 4.1 113 3.9 4.4 113 2.1 2.0 93 
Malawi 2010 DHS Second 4.0 4.6 114 4.4 5.0 113 2.5 2.8 112 
Malawi 2010 DHS Middle 3.7 4.2 112 4.1 4.6 112 2.3 2.6 111 
Malawi 2010 DHS Fourth 4.1 4.8 116 4.6 5.4 115 2.3 2.9 125 
Malawi 2010 DHS Highest 3.8 5.3 140 4.5 6.2 138 1.6 2.6 161 
Mozambique 2009 AIS All 5.2 5.1 98 5.8 5.7 98 3.4 3.1 93 
Mozambique 2009 AIS Lowest 5.7 2.8 49 6.0 3.0 50 4.5 1.8 40 
Mozambique 2009 AIS Second 4.2 4.3 103 4.5 4.6 103 3.1 3.0 98 
Mozambique 2009 AIS Middle 3.0 4.4 148 3.2 4.7 145 2.1 3.0 144 
Mozambique 2009 AIS Fourth 5.2 7.9 153 6.3 9.3 148 3.3 4.6 139 
Mozambique 2009 AIS Highest 9.6 7.8 81 11.5 9.5 83 4.0 3.6 89 
Swaziland 2006-07 DHS All 8.7 7.7 89 13.7 12.3 90 2.1 1.8 86 
Swaziland 2006-07 DHS Lowest 10.7 10.1 94 15.7 14.9 95 2.8 2.5 87 
Swaziland 2006-07 DHS Second 8.4 11.4 136 15.6 20.1 129 2.1 2.5 118 
Swaziland 2006-07 DHS Middle 7.7 6.3 82 11.6 9.7 83 1.3 1.2 92 
Swaziland 2006-07 DHS Fourth 8.7 5.1 59 15.8 10.0 63 1.8 1.1 60 
Swaziland 2006-07 DHS Highest 8.2 6.7 81 11.8 9.8 83 2.5 1.9 77 
Tanzania 2011-12 AIS All 2.0 2.6 131 2.1 2.8 130 1.0 1.0 106 

(Continued...) 
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Table A3.6 – Continued 

    Risk category #1   Risk category #2   Risk category #3 

Survey Category Men Women RR   Men Women RR   Men Women RR 
Tanzania 2011-12 AIS Lowest 1.7 2.0 117 1.7 2.0 117 0.9 0.9 92 
Tanzania 2011-12 AIS Second 1.7 1.9 114 1.8 2.0 114 1.0 0.9 93 
Tanzania 2011-12 AIS Middle 2.1 3.0 142 2.3 3.2 141 1.1 1.3 122 
Tanzania 2011-12 AIS Fourth 1.5 2.1 137 1.6 2.1 136 0.7 0.8 114 
Tanzania 2011-12 AIS Highest 3.1 4.2 136 3.3 4.5 135 1.2 1.2 107 
Uganda 2011 AIS All 3.0 3.2 107 3.2 3.5 107 1.5 1.5 96 
Uganda 2011 AIS Lowest 1.5 2.5 167 1.6 2.6 165 0.9 1.3 146 
Uganda 2011 AIS Second 2.5 2.3 92 2.6 2.4 92 1.5 1.2 85 
Uganda 2011 AIS Middle 3.4 2.7 80 3.6 2.9 81 1.9 1.4 74 
Uganda 2011 AIS Fourth 4.2 4.5 107 4.6 4.9 107 1.9 1.9 96 
Uganda 2011 AIS Highest 3.8 4.6 121 4.2 5.0 120 1.5 1.6 105 
Zambia 2007 DHS All 4.7 6.8 145 5.6 7.9 141 2.5 3.7 147 
Zambia 2007 DHS Lowest 2.1 4.4 207 2.3 4.6 202 1.4 3.0 215 
Zambia 2007 DHS Second 3.3 6.3 191 3.7 6.8 185 2.2 3.3 153 
Zambia 2007 DHS Middle 3.7 6.9 188 4.2 7.7 181 2.1 4.0 192 
Zambia 2007 DHS Fourth 7.4 8.7 117 9.5 11.0 115 3.6 4.7 128 
Zambia 2007 DHS Highest 8.5 9.0 106 11.4 12.0 105 3.2 3.8 122 
Zimbabwe 2010-11 DHS All 4.6 6.8 149 5.5 8.0 145 2.1 2.9 135 
Zimbabwe 2010-11 DHS Lowest 3.4 6.0 176 4.1 6.9 171 2.1 3.0 140 
Zimbabwe 2010-11 DHS Second 4.6 9.1 198 5.5 10.4 188 2.3 4.2 181 
Zimbabwe 2010-11 DHS Middle 5.8 7.6 131 7.1 9.1 128 2.6 3.3 128 
Zimbabwe 2010-11 DHS Fourth 4.8 5.0 105 5.7 5.9 105 2.1 2.2 104 
Zimbabwe 2010-11 DHS Highest 4.7 6.3 134 5.6 7.4 132 1.8 2.0 117 

Note: Relative risk (RR) is expressed as number of women at risk per 100 men at risk. 
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