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Abstract

While sexual partner age disparity is frequently considered as a potential risk factor for HIV
amongst young women in Africa, no research has addressed this question amongst older women.
Our aim was thus to determine whether sex partner age disparity was associated with subsequent
HIV acquisition in women aged over 30.

Methods—To achieve this aim we conducted a quantitative analysis of a population-based, open
cohort of women in rural KwaZulu-Natal, South Africa (n=1,737) using Cox proportional hazards
models.

Results—As partner age rose, HIV acquisition risk fell significantly: compared to a same-aged
partner, a five-year older partner was associated with a one-third reduction (hazard ratio [HR]:
0.63, 95%Cl: 0.52-0.76) and a ten-year older partner with a one-half reduction (HR: 0.48, 95%ClI:
0.35-0.67). This result was neither confounded nor effect-modified by women’s age or socio-
demographic factors.

Conclusions—These findings suggest that existing HIV risk-reduction campaigns warning
young women about partnering with older men may be inappropriate for older women. HIV
prevention strategies interventions specifically tailored to older women are needed.
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Introduction

Despite the preventive effects of antiretroviral treatment (ART) and a range of biomedical
and behavioral interventions, there were still an estimated 2.3 million new HIV infections
worldwide in 2012 [1]. This high level of ongoing transmission has motivated a search for
better understanding of risk factors for infection, and thus new prevention interventions. One
area of recent investigation has been sexual relationship age disparities [2—4]. Interest in
relationship age disparities has arisen from at least two sources. First, mathematical models
highlight the potential role of age-disparate relationships in propagating the epidemic across
generations [5]. Second, relationships in which the man is considerably older than the
woman are believed to be more likely than similarly-aged partnerships to exhibit power
imbalances, due to older men having more economic resources and social standing [6-9],
providing more opportunity for their partners to pressure the women into riskier sexual
behaviors [10,11]. Such risky behaviors in age disparate relationships are particularly
troubling since rising HIV prevalence with age [1] implies that older male partners are more
likely to be HIV infected than men the women’s own age.

Policy interest in age disparities as a target for prevention arises both because individuals are
often well-able to identify their partner’s age, and because age disparities appear modifiable
through interventions involving the provision of information or instrumental support to
women [12,13]. Quantitative research on relationship age disparities and HIV amongst
women aged under 30 has found a positive cross-sectional evidence in Kenya, Uganda,
South Africa and Zimbabwe [14-17], but no longitudinal association [15,18]. Despite this
mixed evidence, social media interventions in many sub-Saharan Africa countries have
focused on reducing the number of relationships between young women and older men [18—
20].

However, to date there has not been any investigation of how relationship age disparities
might affect HIV risk for women aged over 30. This is despite the fact that HIV incidence
remains a considerable concern in this age-range: in high-prevalence settings it been
measured to be as high as 2% per year for women past their fortieth birthdays [21,22].
Indeed, female HIV incidence at older ages may even be increasing, as older men living
with HIV are living and sexually active for longer due to increased ART availability [23], or
older individuals remaining in the active sexual network for longer [24]. This latter factor
may be particularly strong in rural South Africa, where individuals typically remain
unmarried well into middle-age [25,26]. Late marriage in South Africa arises both from high
levels of geographic mobility for men and for women due to labor migration [27-29], and
from the common requirement that men must pay considerable bride prices which can take
many years to raise [30].

It is not clear to what extent findings regarding age disparities and HIVV amongst younger
women might be expected to be replicated in older populations; neither of the key arguments
for relationship age disparities conferring risk — higher HIV prevalence and greater power
differentials — necessarily translates to older ages. First, since HIV prevalence declines for
men after age 35 [21,31,32], older men are likely to be less, rather than more, infectious than
similarly-aged ones for women over 30. Second, since older women are more likely than
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teenagers to have an income and to have accumulated some wealth, economic gradients are
likely to matter less for partner choice in this age group.

On the one hand, age-disparate relationships may continue to be risky into middle-age. Even
amongst older women, power within relationships is likely to be more skewed in age-
disparate than in relationships of similar age, since men also continue to accrue wealth with
age. Furthermore, as HIV prevalence is currently rising amongst older men due to decreased
HIV-related mortality, infection risk may increase in age-disparate relationships for older
women — at least relative to similarly age-disparate relationships in the past.

On the other hand, age disparities may become less important with age if economic
differentials are the key metric for relationship bargaining power. Increased female
migration and economic empowerment in the post-Apartheid era, and associated marital
status choices, mean that women are often able to independently support themselves
economically [27,28]. This economic independence should lead to a levelling of economic
differentials in age-disparate relationships as age rises; indeed, the ratio of male-to-female
employment in rural South Africa within cohorts falls steeply with age for relationships in
which the man is five years older, but remains almost constant for same-age relationships
(see Figure S1 [33]). As a result, while men continue to be economically advantaged overall
at older ages, the difference in disparity between similarly-aged and older male partners
disappears. It may even be that, in the absence of strong economic incentives, the decline in
male HIV prevalence with age leads to age disparities being protective for older women.

Our objective in this study was to quantify the association between partner age disparity and
HIV acquisition in a cohort of women aged between 30 and 57, in a rural community in
KwaZulu-Natal, South Africa. The community in which we carry out this study has high
HIV incidence into middle-age, and both low marriage rates and increasing ART provision.
Our rationale for this study was that: (i) HIV incidence is considerable in this community
and age-range; (ii) evidence on the effect of relationship age disparities on HIV acquisition
amongst older women had not previously been studied; (iii) the plausible causal mechanisms
outlined above leave us with ambiguity regarding the direction of any association between
relationship age disparity and HIV in this population; and (iv) this community displays key
risk factors relating to these putative causal mechanisms, such as low marriage rates and
increasing ART provision. We next present the Methods used in the study, followed by the
Results, a Discussion of our findings and finally policy Conclusions.

We conducted a quantitative, empirical analysis using data from a population-based,
longitudinal surveillance system, carried out by the Africa Centre for Health and Population
Studies (Africa Centre) in a predominantly rural community in the uMkhanyakude district of
KwaZulu-Natal. The Africa Centre has been collecting household demographic data since
2000 [34]. Since 2003 all adults (=15 years) in the community have also been invited each
year to answer questions relating to their sexual history and to participate in HIV testing.
These questions are asked face-to-face by fieldworkers recruited from the local community
[35]. For this analysis we used data collected between January 2003 and June 2012.
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Our sample comprised all individuals who were resident within the geographically bounded
demographic surveillance area over the study observation period, and who met the inclusion
criteria described below. In this simple random sample everyone living within the
geographically bounded area is eligible for participation (i.e. the probability of selection for
participation equals one). The individuals in this open cohort entered or exited the sample as
they aged into or out of the study age-range, or entered or left the surveillance area. The
cohort structure allowed temporal ordering in the direction of the hypothesized cause-effect
relationship, i.e. that HIV infection occurred after each partnership had begun, which was
important since past analyses only provided cross-sectional evidence of an association
between age disparities and prevalent HIV [14-17]. The open structure maximized our
power to see effects, since individuals did not have to be present during the entire follow-up
period in order to contribute to the analysis.

The inclusion criteria for our analysis were that respondents: (i) were female; (ii) were aged
between 30 and 50 years old at baseline (prior to 2007, only women aged under 50 were
invited to participate in HIV testing or report on their sexual behavior); (iii) were HIV
seronegative at first participation in the HIV surveillance and had at least one more valid
HIV test result recorded; and (iv) participated at least once in the sexual behavior
questionnaire. Individuals entered the cohort at the date of their first report of a sexual
partnership, or at their thirtieth birthday if they had reported sexual partners prior to that
date. If they did not acquire HIV over the study observation period, individuals were right-
censored at the date of their most recent seronegative HIV test prior to 30 June 2012.
Person-time subsequent to sexual debut, but during which the respondent indicated no
sexual partners, was not included in the study under the assumption that she could not have
been at risk of sexually-transmitted HIV infection during such time.

The primary outcome was HIV seroconversion as measured by antibody testing of dried
blood spot samples [34]. HIV status is measured using sequential antibody testing with two
HIV-1/HIV-2 ELISA assays — the first a broad-based assay (Vironostika HIVV-1Microelisa
System; Biomérieux, Durham, NC, USA), the second a confirmatory assay (Wellcozyme
HIV 1+2 GACELISA; Murex Diagnostics Benelux B.V., Breukelen, The Netherlands) — as
recommended by World Health Organization and UNAIDS guidelines for HIV surveillance
[36]. We assumed the date of HIV seroconversion to be midway between the date of an
individual’s last negative and first positive HIV test.

Our exposure of interest was the time-varying age disparity in the respondent’s most
recently reported sexual partnership at each interview round; when the age disparity of the
most recent partner changed, the value was updated. Individuals’ own ages were collected
by asking respondents to self-report their date of birth, based on the date printed in their
national identity document. Partner age, and thus relationship age disparity, was also
reported by the respondent. We have recently validated this partner age report in the subset
of relationships in the surveillance area that are conjugal (marital or marriage-like), finding
good concordance between age as reported by a partner and self-reported age [37].

Given the absence of previous studies of age disparities and HIV acquisition amongst older
women, we did not have strong prior beliefs about the functional form of age or age
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disparities that would best capture HIV acquisition risk. We therefore used a flexible form:
age and age disparity as continuous measures with linear and higher-order polynomials
terms. In a bivariate model, we started with linear age and age disparity terms, and then
consecutively added higher-order polynomial terms. We kept all polynomial terms up to the
point where the next order term did not improve model fit (see Table S1). Our final model
included linear, quadratic and cubic terms in age, and linear and quadratic terms in age
disparity.

We controlled for potential socio-demographic time-varying confounders: current completed
education (categories: none or primary, 0-7 years; secondary, 8-12 years; tertiary, >12
years); household wealth (quintiles of the first component identified by a principal-
components analysis of 28 household assets and sources of water, electricity, and energy);
and marital status (never married, engaged, married, previously married). We further
controlled for potential behavioral confounders: age at sexual debut; and three time-varying
measures of sexual behavior in the past 12 months — multiple partners (yes vs. no), any
casual partner (yes vs. no), and lowest level of condom use with any partner (never,
sometimes, always).

Since the outcome of interest consisted of time-to-event data, we used Cox proportional
hazards models, verifying the proportional-hazards assumption using the Schoenfeld
residuals from each regression. The primary model included the woman’s age (centered at
age 30) and the age disparity of their most recent relationship.

After conducting the primary regression, we evaluated whether any effect of age disparity
varied by women’s age using four age strata (30-34, 35-39, 40-44, 45 or more years old).
We then added socio-demographic and sexual behavior covariates to the model. Finally, we
tested whether the primary effect of age disparity was effect-modified by any of the socio-
demographic variables. Additionally, we reran our analyses after multiply imputing any
missing data using chained equations (see Table S2 for details), and we reran our primary
analysis using binary measures of age disparity at cut points of male partners being 5 and 10
years older. These cut points reflect common definitions of age-disparate relationships. All
models also included indicator variables for the year of observation. All analyses were
conducted in Stata version 13 (Statacorp, College Station, TX).

Ethical approval for the Africa Centre population surveillance was granted by the
Biomedical Research Ethics Committee, University of KwaZulu-Natal. In the surveillance,
informed consent is required separately for HIV serotesting and for the demographic and
sexual behavior questionnaires. This analysis was exempted from additional ethical review
by the Harvard School of Public Health Institutional Review Board due to its use of
secondary data.

Between January 2003 and June 2012, 1,734 women met the inclusion criteria and had full
covariate information. These women contributed 5,714 person-years of observation time.
Each woman was tested for HIV between two and nine times (24.4% twice, 17.2% three
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times; 18.5% four times; 17.5% five times; 23.5% 6-9 times). The median gap between tests
was 363 days (interquartile range 339-385 days).

Descriptive statistics

Respondents’ baseline characteristics are shown in Table 1, divided into five-year age
cohorts. The mean woman’s most recent sexual partner was four years older than her
(interquartile range (IQR): 2-9 years older), a distribution that held steady as women aged
(full distribution in Figure 1). Educational attainment was lower in older cohorts, although
half the sample had attended secondary school or higher, and the sample’s household wealth
was below the local average. Marital status was mixed: at baseline just over half the sample
were married or separated, and a fifth of the sample was engaged. Marriage rates rose
sharply from age 35. Very few women reported either more than one partner in the past year
or a casual partner in the past year (both <1%). Condom use was rare in this population —
over 80% of women reported not having used one with their most recent partner in the past
year.

During follow-up 116 HIV seroconversions were observed (see Kaplan-Meier curve in
Figure S2), at an incidence rate of 2.03 per 100 person-years (95% confidence interval (Cl):
1.69-2.44). Incidence was highest for women aged 30-34 (3.87, 95%Cl: 2.84-5.28) and
lowest for those aged over 44 (1.23, 95%CI: 0.83-1.82). The crude correlation between
partner age disparity at baseline and subsequent risk of seroconversion (Figure 1) suggested
that women with partners closer to their own age were more likely to become infected.

Multivariable models

In survival analyses containing only respondent’s age and relational age disparity (Model 1,
Table 2), having an older partner was associated with a significantly reduced risk of HIV
acquisition (Hazard ratio (HR) comparing a woman with a same-aged partner to one with a
partner five years her senior: 0.63, 95%Cl: 0.52-0.76; and HR comparing a woman with a
same-aged partner to one ten years her senior: 0.48, 95%CI: 0.35-0.67). This result did not
vary significantly by age of the respondent (Model 2) and was unaffected by the addition of
socioeconomic (Model 3) or behavioral (Model 4) covariates. The shape of the relationship
between partner age disparity and HIV risk is shown in Figure 2 (Figure S3 displays the
relationship stratified by women’s age).

No significant effect-modification of the relationship between age disparities and HIV
infection was seen for marital status, educational attainment or wealth (Table 3). However,
the protective effect of an older partner was notably stronger for women with any tertiary
education, compared to the other groups. Women with tertiary education also had the
smallest average relationship age disparity (baseline mean 4.8 years vs. 5.7 years for
secondary and 6.5 years for primary education; Kruskall-Wallis equality test XZ(Z) =8.8,
p=0.01).

Rerunning the analyses using the multiply imputed dataset did not qualitatively change the
results (Table S3). Analyses using dichotomous measures of age disparity found similar
effects to the continuous age disparity models, although with lower power to detect effects
(Table S4).
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Discussion

In this study, we quantify for the first time the relationship between age disparity and HIV
acquisition risk in Africa amongst women over the age of 30. We found that HIV incidence
in this population group was high overall and that risk fell sharply as partner age increased.
Having a five-year older partner was associated with a one-third reduction in acquisition risk
compared to having a same-aged partner, and having a ten-year older partner halved this
risk.

There are at least three possible explanations for the observed decline in risk with increasing
partner age disparity. First, in this age-group, younger individuals are on average more
likely to be infectious. As our data show for women (see Figure S4), and previous research
has shown for both men and women [21], HIV incidence declines with age after 30 even
though prevalence continues to rise. Since those with acute incident HIV are far more likely
to transmit the disease per sex act [38], higher infection rates for younger partners may
reflect this age-distribution of incidence.

Second, even for a given age, partners of a similar age may be more likely to be infectious if
similarly-aged relationships are qualitatively different from age-disparate ones. Given past
evidence that relationship age disparities for women aged 30-50 in this setting vary by
relationship type [39], decreasing risk with increasing age disparity might be thought to
reflect different types of partnership at greater age disparities (in this cohort, casual partners
are non-significantly younger than non-causal partners). However, this hypothesis is not
supported by our evidence based on models containing interactions of age disparity and
relationship type, which showed very similar associations between HIV risk and age
disparity for all women (Table 3). A supplementary analysis including interactions of age
disparity and the relationship type of each woman’s most recent partner (Figure S5),
suggested that the association may be slightly different for casual partners compared to
others, however these differences were not statistically significant and the analysis still
supported a declining risk profile with increasing age disparity for all relationship types. We
thus find no evidence that relationship type explains variation in HIV risk by age disparity.

Third, the age disparity itself may lead to differential power dynamics within relationships,
which in turn lead to different sexual behaviors. The importance of power dynamics is
supported by the literature relating to younger women with older partners [6-8], but these
concerns may be less pressing amongst older women, who have both higher social and
economic standing than younger women in their community. Empirically, it appears that
allowing for sexual behaviors in our analysis does not affect the relationship between age
disparities and HIV acquisition (model 4, table 2). However, this may reflect our inability to
capture all aspects of sexual behavior in this sample.

While the association between age disparity and HIV acquisition risk was not significantly
modified by any socio-demographic variables, it was notable that those with tertiary
education had the strongest decline in risk with increasing age disparity, but also had the
smallest average age disparity in their relationships and the lowest risk of HIV infection
amongst those with similarly-aged partners. It is not clear from this small subsample of 163
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women with tertiary education whether the steep decline seen is a function of very careful
selection of older partners, or relatively high-risk similarly-aged partners — perhaps with
men from outside the local area met while pursuing higher education.

Strengths and Limitations

This study has some notable strengths. Our dataset contained almost 6,000 person-years of
time at risk and over 100 serologically confirmed incident HIV cases, providing
considerable power to detect effects. Furthermore, the longitudinal nature of the data,
collected over almost a decade, provided the opportunity to ensure temporality of
association, and to move beyond a single snapshot of the HIV epidemic. The longitudinal
data also allowed us to capture the exposure of partner age disparity in a time-varying
manner, updating each woman’s age disparity information as her sexual relationships
changed. Our dynamic analysis was only possible because of the unusual richness of the
dataset, with multiple longitudinally linked waves of data collected over the observation
period. Such a nuanced analysis is particularly important in this setting where relationships
are likely to change more frequently than elsewhere due to frequent migration and the late
age of marriage. The dataset also allowed us to control for time-varying socio-demographic
and sexual behavior variables — marital status, educational attainment and household wealth
— that may have confounded or effect-modified the relationship of interest.

We also note some limitations. As with any long-term community-based study, the cohort
suffered from attrition and non-response. However, non-response was limited and our results
did not change after accounting for data missingness through multiple imputation.
Additionally, while our outcome is measured biologically, the primary exposure of partner’s
age is self-reported. Self-report may introduce bias if social desirability leads to individuals
systematically reporting age incorrectly. However, amongst women in the age range of this
study it is unclear that there is strong social pressure to report partners of a particular age.
More benignly, respondents may mistake their partner’s age, which could lead to non-
differential misclassification and thus attenuation of any true association. As we have shown
elsewhere [37], such reporting errors are limited in this setting. One potential reason for
lower rates here compared to other African settings is the near-universal ownership of a
national identity document which contains each person’s date of birth, meaning that general
knowledge of ages is relatively high.

The extent to which our findings apply more widely will depend how much they arise from
some unique features of our research setting. First, HIV prevalence and incidence in the age-
range we study in rural KwaZulu-Natal are extremely high by international, and even
national South African, standards. Since infection risk is likely to depend heavily on the
prevalence of HIV in one’s partners’ cohort, settings in which the age distribution of both
incident and prevalent HIV differs from that seen in this community may see different
relationships between age disparity and HIV infection. Second, as we noted in our
introduction, low and late marriage rates in this community mean that women over the age
of 30 in this community are commonly not settled with a lifelong partner. If sexual behavior
patterns (e.g. level of concurrency, frequency of partner change, rate of condom use) are
strongly affected by marital status, the relationship between age disparity and HIV risk may
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be different in settings where marriage typically occurs at younger ages. Third, by the latter
part of our period of observation ART was widely utilized in this community, leading to an
increased number of older persons living with HIV [40], but a reduced number of such
people with high HIV viral loads and thus infectiousness. The net result of these ART-
related changes may be reduced risk of HIV acquisition by an uninfected woman with an
older partner. In sum, care should be taken in generalizing our findings to settings with
lower HIV prevalence or incidence, earlier marital ages or lower ART coverage.
Comparative studies of age disparity and HIV infection in settings different in these regards
is an important next step to further strengthen our understanding of HIV acquisition risk
among older women.

In the initial decades of the HIV epidemic in sub-Saharan Africa the focus of research and
prevention efforts has been on the young — especially young women — who have been at
very high risk of HIV infection. Our results are a reminder that HIV infections continue to
occur well into middle-age in rural South Africa, and that focusing prevention efforts
exclusively on young women will miss a considerable segment of the epidemic. A more
comprehensive strategy would broaden prevention efforts to the entire adult population, with
careful consideration of the behaviors placing older men and women at risk of HIV
infection.

Our study finds that in a rural South African setting, middle-aged women with similarly-
aged partners are at increased risk of infection relative to those with older partners. While
additional research is needed to confirm whether this pattern is seen more generally in high-
prevalence settings, our findings suggest that there may be particular benefits to sensitizing
middle-aged women to the potential for HIV infection when their partners are atypically
young. Since our research does not investigate the decision-making process through which
women select their partners, including the extent to which they hold agency in the process or
consider HIV infection risk when making choice, the development of any such behavior-
change intervention will require further qualitative research.

More broadly, our results — and their contrast to past findings for age-disparities and HIV
amongst younger women — highlight the importance of careful targeting for prevention
interventions in addressing the aging HIV epidemic in Africa. Sexual behaviors amongst
middle-aged individuals are likely to differ from those in younger groups, and thus
interventions targeting traditionally risky sexual behaviors may not be effective in this
population. In our case, even where campaigns warning against older partners may be
beneficial for young women, they may have the potential to cause harm for those in middle-
age. Such findings promote the importance of evidence-based policy making as the HIV
epidemic evolves.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Distribution of age disparity between female respondent and most recent male sexual partner
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variables for year of observation.
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Table 2

Multivariable models of HIV acquisition due to continuous relationship age disparities

Age-gap (one year increase in partner’s age)
Age disparity squared
30-34 years old
Age-gap
Age disparity squared
35-39 years old
Age-gap
Age disparity squared
40-44 years old
Age-gap
Age disparity squared
45-57 years old
Age-gap
Age disparity squared
Age of respondent (centered at 15 years old)
Age
Age squared
Age cubed
Highest educational achievement
None or Primary (07 years)
Secondary (8-12 years)
Tertiary
Household asset quintile
Lowest
2nd lowest
Middle
2nd highest
Highest
Marital status
Never Married
Engaged
Married
Divorced/Separated/Widowed
Lowest condom use level in relationships in past 12 months
Never
Sometimes
Always
Age at sexual debut (one-year increment)

Any casual partner in past 12 months

Model 1

Model 22

Model 3

Page 16

Model 4

0.90 (0.86-0.93)
1.04 (1.03-1.05)

0.77 (0.60-0.97)
1.24 (0.94-1.64)
0.94 (0.86-1.03)

0.91 (0.82-1.02)
1.03 (0.99-1.07)

0.89 (0.83-0.96)
1.04 (1.02-1.06)

0.88 (0.80-0.96)
1.04 (1.01-1.07)

0.89 (0.83-0.96)
1.05 (1.03-1.08)

0.76 (0.58-0.99)
1.27 (0.93-1.73)
0.93 (0.85-1.03)
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0.90 (0.86-0.94)
1.04 (1.03-1.05)

0.78 (0.62-1.00)
1.22 (0.92-1.62)
0.94 (0.86-1.03)

0.99 (0.64-1.52)
1.00
0.35 (0.14-0.88)

1.22 (0.54-2.76)

1.20 (0.57-2.55)

1.96 (0.96-3.99)

1.58 (0.74-3.38)
1.00

1.00

0.75 (0.45-1.25)
0.56 (0.35-0.90)
1.15 (0.40-3.33)

0.91 (0.87-0.95)
1.04 (1.02-1.05)

0.79 (0.62-1.01)
1.22 (0.92-1.63)
0.94 (0.86-1.03)

1.00 (0.65-1.56)
1.00
0.33 (0.13-0.84)

1.24 (0.55-2.82)

1.27 (0.60-2.71)

1.98 (0.97-4.03)

1.63 (0.76-3.50)
1.00

1.00

0.77 (0.46-1.28)
0.59 (0.37-0.94)
1.15 (0.40-3.33)

1.00
1.78 (1.12-2.81)
1.72 (0.89-3.30)
0.93 (0.86-1.01)
2.82 (0.96-8.34)
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Model 1 Model 28 Model 3 Model 4
Multiple partners in past 12 months 1.99 (0.44-9.02)
Akaike Information Criterion 1603.2 1598.8 1595.2 1611.6

For all models, n=1,734, time at risk=5,714 person-years and there were 116 seroconversions. All models are Cox proportional hazards models and
contain indicator variables for year of observation (not shown). Values are hazard ratios and 95% confidence intervals. Coefficients for squared and
cubic terms represent 10 and 100 unit change in the respective variables.

a. . . . . N - . I . ]
A joint test for equality on the four pairs of age disparity terms was not statistically significant comparing either a woman with a five-year older

partner to one with a same aged partner (X2(3)1 0.42, p-value: 0.94), or a ten-year older partner to a same aged one (X2(3)1 0.54, p-value: 0.91).
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Table 3

Multivariable models of HIV acquisition due to relationship age disparity, stratified by socio-demographic
variables

Age disparity ~ Age disparity squared x2test p-value

Current marital status
Never married
Engaged
Married
Divorced/Separated/Widowed

0.90 (0.84-0.97)
0.90 (0.79-1.02)
0.88 (0.83-0.94)
0.89 (0.67-1.18)

1.05 (1.03-1.07)
1.05 (1.01-1.10)
1.04 (1.02-1.05)
1.03 (0.94-1.13)

Age disparity: 5 years vs. none 0.41 0.94

Age disparity: 10 years vs. none 091 0.82
Highest educational attainment

None or Primary (07 years) 0.89 (0.84-0.95) 1.04 (1.02-1.06)

Secondary (8-12 years) 0.92 (0.87-0.98) 1.03 (1.01-1.05)

Tertiary 0.82 (0.60-1.11) 0.90 (0.53-1.51)

Age disparity: 5 years vs. none 1.53 0.46

Age disparity: 10 years vs. none 1.32 0.52
Household wealth quintile

Lowest 0.92 (0.83-1.01) 1.03 (0.98-1.08)

2nd lowest 0.85 (0.77-0.95) 1.06 (1.02-1.10)

Middle 0.95 (0.87-1.03) 1.02 (1.00-1.05)

2nd highest 0.90 (0.82-0.98) 1.04 (1.02-1.06)

Highest 0.93(0.73-1.18) 1.00 (0.87-1.14)

Age disparity: 5 years vs. none 2.37 0.67

Age disparity: 10 years vs. none 2.21 0.70

This table contains summary results for 3 separate regression models. For all models, n=1,734, time at risk=5,714 person-years and there were 116
seroconversions. Values are hazard ratios and 95% confidence intervals from Cox proportional hazards models. All models contain indicator
variables for year of observation, age of respondent (linear, quadratic and cubic terms centered at age 15) and all socio-demographic and behavioral
covariates from the main analysis. The X2 tests are for equality of the pairs of age disparity terms (linear and quadratic), comparing women with
partners of the stated age disparities, and thus have k-1 degrees of freedom, where K is the number of categories being compared.
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