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Recently formed age-disparate partnerships are
associated with elevated HIV-incidence
among young women in South Africa
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Objective: Cross-sectional and cohort studies draw different conclusions on whether
age-disparate partnerships increase HIV-acquisition risk for young women. We investigated whether age-disparities were associated with HIV-infection risk early in relationships. This could result in the exclusion of women who seroconverted during high-risk
age-disparate partnerships from cohort studies of HIV incidence – which exclude HIVpositive women – and explain null findings in these studies.
Design: Prospective cohort study.
Methods: We used data on 15–24-year-old, HIV-negative women in heterosexual
partnerships (N ¼ 830) in KwaZulu-Natal, South Africa. The association between agedisparate partnering (i.e., male partner 5 years older) and subsequent HIV seroconversion was assessed using Cox hazard models. We examined heterogeneity in HIVacquisition risk by duration of partnership (defined by quartiles) at cohort enrolment.
Results: During 1139 person-years (mean: 1.4 years) of follow-up, 54 (6.5%) women
seroconverted, a weighted HIV-incidence estimate of 4.41/100 person-years [95% confidence interval (CI): 3.30–6.06]. HIV-acquisition risk did not differ significantly between
women in age-disparate vs. age-similar partnerships (adjusted hazard ratios: 1.10, 95% CI:
0.55–2.21). However, for women in the shortest partnership quartile (<1.09 years) at
baseline, risk of HIV seroconversion was higher for women in age-disparate partnerships
(adjusted hazard ratios: 3.13, 95% CI: 1.02–9.65, P ¼ 0.047). HIV acquisition was not
statistically different by partnership type among women in longer partnerships.
Conclusion: The association between age-disparate partnerships and HIV-acquisition
risk is evident early in young women’s relationships. Results provide a potential explanation for null findings in cohort studies, whose research designs may exclude women in
such partnerships, and affirms the elevated risk of HIV acquisition for young women in
age-disparate relationships. Copyright ß 2019 Wolters Kluwer Health, Inc. All rights reserved.
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Introduction
HIV-infection risk remains high among young women in
sub-Saharan Africa. In 2016, 26% of new HIV infections in
Eastern and Southern Africa occurred among 15–24-yearold women, who make up only 10% of the population [1].
In South Africa alone, approximately 2000 young women
were infected with HIV every week in 2016 [2].
Evidence is currently mixed on age-disparate partnerships – those in which the male partner is 5 or more years
older – as an HIV-infection risk factor for young women.
Evidence from several sources indicates that partnering
with older men increases risk of HIV infection for young
women [3–9]. This evidence aligns with epidemiological
data: older male partners are more likely to be HIV
infected with an unsuppressed viral load than younger
partners [6]; and behavioural data: condomless sex [10–
13], transactional sex [13], higher frequency of sex [14–
16], and concurrent sexual partnering [17], are more
prevalent in age-disparate partnerships.
In contrast, three longitudinal studies in South Africa
have shown no association between age-disparate
partnerships and HIV-acquisition among young women
[18–20]. These cohort studies have brought into question
the efficacy of HIV-prevention interventions targeting
age-disparate partnerships [21]. However, a potential
source of bias in longitudinal studies is selection into
prospective cohorts. Cohort studies of HIV incidence
exclude HIV-positive individuals at baseline. As agedisparate partnerships are characterized by significantly
greater sexual risk behaviour, one would expect HIV
transmission to occur more rapidly within serodiscordant
age-disparate partnerships than in age-similar partnerships.
Eligibility criteria for cohort studies would consequently
result in the exclusion of a greater proportion of women
already infected within age-disparate partnerships, and thus
in relatively fewer HIV-negative women remaining at risk
of HIV infection within these partnerships. That is, the
effect of age-disparities in increasing HIV acquisition for
young women may have occurred prior to cohort selection
in many cases, as might seem to be indicated by positive
associations in cross-sectional studies.
The potential bias from selection effects of this nature in
cohort studies would vary on the basis of the length of
women’s relationships at study eligibility assessment, with
the smallest effects among women in newly formed
relationships. We used prospective cohort data on 15–24year-old HIV-negative women to assess heterogeneity in
the relationship between age-disparate partnering and
HIV seroconversion by partnership duration at cohort

enrolment. The hypothesis was that age-disparate
partnerships would be associated with an increased risk
of HIV acquisition within more recent partnerships, with
weaker associations for partnerships of longer duration.

Methods
We used longitudinal data on participants testing HIVnegative during the 2015/2016 survey of the HIV
Incidence Provincial Surveillance System, conducted
from July 2015 to June 2016 in two subdistricts
[Vulindlela (rural) and Greater Edendale (periurban)] in
KwaZulu-Natal, South Africa [22]. This province has the
highest HIV prevalence in South Africa [23], with HIV
prevalence of approximately 44% among 15–49-year-old
women in the study region [24]. Baseline survey
participants (N ¼ 10 236; 15–49 years old) were selected
using a two-stage random sampling of enumeration areas
and then households, and then random selection of one
individual per household. Cohort follow-up was conducted from November 2016 to August 2017. At baseline
and follow-up, venous blood samples were collected from
all participants for HIV-antibody testing, and face-to-face
questionnaires were administered.
Laboratory HIV testing was done using fourth-generation HIVenzyme immunoassays to test for HIVantibodies
and antigens using enzyme Biomerieux Vironostika
Uniform II Antigen/Antibody Microelisa system
toile, France) and HIV 1/2
(BioMerieux, Marcy-l’E
Combi Roche Elecys (Roche Diagnostics, Penzberg,
Germany). Positive tests were confirmed with a Western
blot (Biorad assay, Bio-Rad Laboratories, Redmond,
Washington, USA).
The primary outcome was HIV seroconversion. The date
of seroconversion was assumed to be the midpoint
between the baseline and follow-up survey dates. The
exposure of interest was the difference in age between
the participant and her male partner at enrolment. Data
were collected on participants’ three most recent sexual
partners (within the previous 5 years). Two measures of
partner age differences were created using data on current
(i.e., had not ended) heterosexual partnerships at baseline.
First, a binary variable to identify age-disparate partnerships. Second, a continuous variable of the difference in
age between partners (number of years the male partner
was older), left censored at zero. For women in multiple,
heterosexual partnerships at baseline (n ¼ 32; 4%), data on
the most recent sexual partner were used.
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Cox proportional hazard models, as in previous cohort
studies [18,19], were used to assess the relationship
between HIVacquisition and each measure of partner age
difference. Multivariable models included potential
sociodemographic and behavioural confounders: participant age; education (secondary school completion); area
of residence (urban vs. rural); concurrent sexual partnerships (i.e., multiple, heterosexual partnerships at baseline);
relationship duration (quartiles); alcohol consumption;
and household income. Relationship duration was
categorized into quartiles to allow for nonlinear
associations with HIV risk, which may arise as a result
of reproduction decision-making changes during relationships.
To assess heterogenous effects of age-disparity on HIV
acquisition by partnership duration, we included an
interaction term: age-disparate partnerships (0/1) multiplied by partnership duration quartiles. Quartiles were
used to create a category (quartile 1) of individuals in
partnerships of less than 1 year, our a-priori definition
of a recently established relationship. As this choice was
arbitrary, we tested the robustness of results using
partnership duration tertiles, and using quintiles of
partnership duration. All models were estimated in Stata,
version 15 (StataCorp, College Station, Texas, USA) with
cluster-robust standard error (SE) estimation, using
enumeration areas as the clustering unit, and applied
survey weights.

Results
A total of 1861 women aged 15–24 years were eligible for
this cohort study, and 1411 (76%) enrolled [refer to Fig.
S1, http://links.lww.com/QAD/B534, Supplemental

Digital Content (SDC) 1]. The analytical sample
(N ¼ 830) excluded 567 women not in a sexual
partnership at baseline and 14 women in same sex
partnerships. Participants were followed for a total of
1139 person-years of follow-up (mean: 1.4 years). Days to
follow-up ranged from 314 to 777, with a mean of 518
(SD 87) and a median of 501.
Our sample (refer to Table S1, http://links.lww.com/
QAD/B534, SDC 1) comprised Black African participants, predominately 20–24 years old (65%), with a mean
age of 20.5 years. 27.3% of women [95% confidence
interval (CI): 23.5–31.0] were in an age-disparate
partnership at baseline. The mean partnership duration
was 2.95 years [SE: 0.097; range: 0–15.59 years (outlier of
23.43 years excluded)], with 23% of partnerships starting
in the year preceding the baseline.
Fifty-four (6.5%) women seroconverted between baseline and endline (4.41 per 100 person-years, 95% CI:
3.30–6.06) (Table 1). The difference in crude HIV
incidence between women in age-disparate and agesimilar partnerships was small and not statistically
significant (4.85 vs. 4.25, P ¼ 0.708). The adjusted
hazard ratios (aHR) for the association between HIV
acquisition and age-disparate partnering (aHR: 1.10;
95% CI: 0.55 –2.21) and partnership age differences in
years (aHR: 1.04, 95% CI: 0.94–1.14) were small and
not statistically significant.
Substantial differences in crude HIV incidence were
evident between women in age-similar and age-disparate
partnerships by partnership duration (refer to Table S3,
http://links.lww.com/QAD/B534, SDC1). Among
partnerships of less than 1.09 years duration (quartile
1), HIV incidence was approximately three times higher

Table 1. Association between HIV acquisition and age differences within partnerships at baseline among 15–24-year-old women in KwaZuluNatal, South Africa (2015–2017).
Unweighted data
HIV infections/
person-years

All women (15–24 years old)
Independent variable 1
Age-disparate partnership
No
Yes
Independent variable 2
Partnership age-difference
(in years, 0–27)

Weighted data

HIV incidence
(per 100
person-years)

HIV incidence
(per 100
person-years)

Unadjusted Cox
proportional
hazard model

Adjusted Cox
proportional
hazard modela

(95% CI)

(95% CI)

HR (95% CI)

aHR (95% CI)

54/1138.69

4.74 (3.63–6.19)

4.41 (3.29–6.06)

36/830.83
18/307.87

4.33 (3.13–6.01)
5.85 (3.69–9.28)

4.25 (2.97–6.29)
4.85 (2.91–8.67)

Ref
1.14 (0.58–2.25)

Ref
1.10 (0.55–2.21)

1.04 (0.95–1.14)

1.04 (0.94–1.14)

Refer to Table S2, http://links.lww.com/QAD/B534, Supplemental Digital Content 1, for the full multivariable Cox proportional hazard models of
HIV acquisition. aHR, adjusted hazard ratio; CI, confidence interval; HR, hazard ratio.
a
Multivariable Cox proportional hazard model controlling for participant age (years); education [completion of secondary schooling (grade 12) or
not]; area of residence (urban vs. rural); relationship duration (quartiles); concurrent sexual partner at baseline (no/yes); household income
(R2500, R2501–6000, >R6000); and alcohol use (whether the respondent drinks alcohol or not).
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Fig. 1. Hazard ratios for the association between HIV-acquisition and age-disparate partnerships (reported at baseline) among
15–24-year-old women (N U 830), by partnership duration (quartiles). Hazard ratios estimated using Cox proportional hazard
models with interactions between age-disparate partnerships (0/1) and relationship duration quartiles. ^Adjusted models
included the following control variables: participant age (years); education [completion of secondary schooling (grade 12) or
< R2500, R2501–
not]; area of residence (urban vs. rural); concurrent sexual partner at baseline (no/yes); household income (—
6000, >R6000); and alcohol use (whether the respondent drinks alcohol/not).

for women in age-disparate partnerships compared with
women with similar-aged partners (11.83 vs. 3.59 per 100
person-years). In contrast, HIV incidence was lower
among women in age-disparate partnerships for each of
the other partnership duration quartiles. Among agedisparate partnerships, 44% (8/18) of HIV infections
occurred in those that began the relationship 1.08 years,
or fewer, prior to the baseline survey.
Figure 1 presents hazard ratios for each of the partnership
duration quartiles, calculated using Cox proportional
hazard models with interaction terms for age-disparity
and each partnership duration quartile (for model
coefficients, refer to Table S4, http://links.lww.com/
QAD/B534, SDC1). Among women reporting the
shortest 25% of partnerships at baseline, those in agedisparate partnerships were significantly more likely to
seroconvert (aHR: 3.13, 95% CI: 1.02–9.65, P ¼ 0.047).
Note, the mean duration of partnerships in quartile one
was similar across partnership type (age-disparate: 0.55

years, age-similar: 0.61 years; P ¼ 0.197). HIVacquisition
was not statistically different by partnership type among
women in longer-length partnerships.
Sensitivity analyses showed that heterogenous agedisparate effects by partnership duration were not
sensitive to adjustment of the partnership duration
measure to tertiles, or to quintiles (refer to Figs. S2
and S3, http://links.lww.com/QAD/B534, SDC1).
Additional analysis was conducted among a different
sample in newly established relationships: 15–24-yearold women (N ¼ 209) who were not in a sexual
partnership at baseline but reported a sexual partner in
the 12 months prior to the follow-up survey. This analysis
(refer to Table S5, http://links.lww.com/QAD/B534,
SDC1) also found a positive association between HIV
acquisition and age-disparate partnerships (aHR: 2.71,
95% CI: 0.69–10.61, P ¼ 0.150) and years age-difference
between partners (aHR: 1.22, 95% CI: 1.02–1.46,
P ¼ 0.031).
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Discussion
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cohort studies of HIV incidence [18–20] may have resulted
from analytical designs that excluded HIV-positive
women. A large effect of age-disparity on HIVacquisition
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Caraël M, et al. Sexual mixing patterns and sex-differentials in
teenage exposure to HIV infection in rural Zimbabwe. Lancet
2002; 359:1896–1903.
4. Pettifor AE, Kleinschmidt I, Levin J, Rees HV, MacPhail C,
Madikizela-Hlongwa L, et al. A community-based study to
examine the effect of a youth HIV prevention intervention
on young people aged 15–24 in South Africa: results of the
baseline survey. Trop Med Int Health 2005; 10:971–980.
5. Evans M, Risher K, Zungu N, Shisana O, Moyo S, Celentano DD,
et al. Age-disparate sex and HIV risk for young women from
2002 to 2012 in South Africa. J Int AIDS Soc 2016; 19:21310.

Copyright © 2019 Wolters Kluwer Health, Inc. All rights reserved.

153

154

AIDS

2020, Vol 34 No 1

6. Maughan-Brown B, George G, Beckett S, Evans M, Lewis L,
Cawood C, et al. HIV risk among adolescent girls and young
women in age-disparate partnerships. J Acquir Immune Defic
Syndr 2018; 78:155–162.
7. Kelly RJ, Gray RH, Sewankambo NK, Serwadda D, WabwireMangen F, Lutalo T, et al. Age differences in sexual partners and
risk of HIV-1 infection in rural Uganda. J Acquir Immune Defic
Syndr 2003; 32:446–451.
8. Schaefer R, Gregson S, Eaton JW, Mugurungi O, Rhead R,
Takaruza A, et al. Age-disparate relationships and HIV incidence in adolescent girls and young women: evidence from
Zimbabwe. AIDS 2017; 31:1461–1470.
9. de Oliveira T, Kharsany ABM, Gräf T, Cawood C, Khanyile D,
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