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Abstract

Improving men’s engagement in HIV prevention is not only essential for reducing their own HIV risk but also the risk of
transmitting HIV to their female partners. We conducted a cross-sectional survey using a population-based sample of men
(age 18-30) who reported being a partner of an adolescent girls and young women (AGYW) in South Africa (N=2827).
We used logit-binomial regression models to examine associations among men’s partnership characteristics, HIV risk
perceptions, and HIV-related behaviors and examine differences by male partner age (younger men (18-24) vs. older men
(25-30)) and age difference between partners (age-concordant (<5 years) vs. age-disparate (=5 years)). Most men reported
inconsistent condom use (85%) and nearly half reported engaging in transactional sex (48%). Older men were just as
likely as younger men, and men with age-disparate and age-concordant partners, to inconsistently use condoms, engage
in transactional sex, and perpetrate intimate partner violence. Most men also reported a very high interest in pre-exposure
prophylaxis (PrEP) (77%) and half reported having an HIV test in the past year (50%). There were no differences by male
partner age or age difference between partners in PrEP interest but older men and men in age-discordant relationships were
more likely than younger men and men in age-concordant relationships to have an HIV test in the past year. Male partners
of AGYW in South Africa are engaging in HIV-related behaviors and need HIV prevention interventions to reduce risk
for themselves and their female partners.
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Introduction

HIV incidence is substantially higher among young women
than young men in sub-Saharan Africa (SSA), but males are
twice as likely to die of HIV-related causes than their age-
matched female counterparts [1, 2]. Studies have attributed
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this disparity in HIV-related mortality to the gendered
nature of health service delivery in SSA and subsequent low
male engagement in all stages of the HIV care continuum
[3—10]. Across SSA, young men are less likely than young
women to receive an HIV test, link to HIV care, initiate anti-
retroviral therapy (ART), and stay on ART [11-17]. This is
particularly the case in South Africa where studies evaluat-
ing the country’s 90-90-90 target progress found consider-
able heterogeneity by gender and age. Men under the age of
30 were less likely than older men and their age-matched
female counterparts to have had an HIV test and if positive,
receive and adhere to an ART regimen [18-21]. Improv-
ing young men’s engagement in HIV prevention and care
is not only essential for reducing their own HIV risk and
HIV-related mortality but also the risk of transmitting HIV
to their female sexual partners.

Existing adolescent HIV prevention efforts in South
Africa have largely focused on the needs of young women
due to their heightened biological and social vulnerability
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to HIV infection. A large part of this vulnerability has been
linked to the characteristics of an adolescent girl or young
women’s (AGY W) male partner, specifically having a male
partner who is five or more years older [22-26]. Compared
to younger men, older men have a higher prevalence of HIV.
For example in South Africa, HIV prevalence among males
age 15-24 is 3.4% while among those 25-29 it is 9.5%
[27]. The age difference in prevalence has been attributed
to older men’s more frequent engagement in HIV-related
sexual behaviors such as inconsistent condom use, concur-
rent sexual partnerships, and transactional sex [23, 28-30].
Given that AGY W’s sexual relationships with older men are
frequently characterized by inequitable gender norms and
power dynamics, AGYW are often unable to negotiate con-
dom use or refuse sex, which in turn increases their risk for
HIV [3, 31-34].

While we know that the characteristics of AGY W’s male
partners increase their HIV risk, there is little empirical data
elicited directly from individuals who might be the part-
ners of AGYW [35]. Existing data on AGY W’s partners are
largely reported by AGYW through surveys or health ser-
vices that engage sero-discordant couples and often in urban
or peri urban settings [30]. These data collection mecha-
nisms may not comprehensively reflect the age range, char-
acteristics, and behaviors of AGYW’s male partners. First,
AGYW may be biased in their reporting or not have full
information on their male partner’s lives. Second, AGYW
who are part of a sero-discordant couple or a formal rela-
tionship where they seek health services with an established
male partner are not representative of the larger, sexually
active population of AGYW. Third, data elicited primarily
from men in urban or peri-urban settings misses individu-
als in rural areas where HIV prevalence amongst men is
increasing [36].

Despite men’s low engagement across the HIV preven-
tion and care cascade, recent evidence suggests that men
do care about their health and are willing to participate in
HIV prevention and treatment interventions when they are
accessible and integrated into the community [9, 10, 37—
41]. Designing effective interventions and appropriately tar-
geting men, particularly male partners of AGYW, requires
an understanding of their HIV risk perceptions and HIV
related behaviors and how these perceptions vary by older
men vs. younger men as well as men in age-discordant and
age-concordant relationships. Data for the present analysis
came from a population-based household survey of young
men (18-30 years) living in rural South Africa who reported
having AGYW sexual partners (15-24 years). First, we
examined the difference in partnership characteristics (age
difference, concurrency, intimate partner violence) and HIV
risk perceptions (ART effectiveness, lifetime risk, PrEP
interest) by male partner age (younger men (18-24) vs.

@ Springer

older men (25-30) and age difference between partners (age
concordant (<5 years) vs. age disparate (=5 years)). Sec-
ond, we examined the associations among partnership char-
acteristics, HIV risk perceptions, and HIV related behaviors
(HIV testing, inconsistent condom use, transactional sex).

Methods
Study Setting and Population

The study took place in the Agincourt Health and Socio-
Demographic Surveillance System (ADHSS), which
includes 30 villages located in the sub-district of Bush-
buckridge, Mpumalanga, South Africa. The ADHSS area
is largely rural with high levels of poverty, unemployment,
migration for work, and social protection (80% of house-
holds receiving the child support grant) [42]. Household
census and vital events data for the area are collected annu-
ally and the population of ADHSS is estimated to be over
100,000 [43].

Data Collection and Ethics Approval

Data for this analysis came from a cross-sectional study
conducted between June 2019 and November 2019. The
ADHSS household census was used to sample young men
between the age of 18 and 30. Trained field workers called
sampled individuals to schedule a data collection visit at
their home with a maximum of five contact attempts. Indi-
viduals were eligible if they were age 18-30 and living in
the ADHSS area. Those who were intoxicated, mentally
disabled, unable to answer questions, violent or hostile, or
did not speak the local language (Shangaan) were excluded.
Enrolled individuals completed a behavioral survey via a
Computer Assisted Personal Interviewing tool in either
English or Shangaan. The survey collected information
on sexual partnerships, sexual behaviors, and HIV testing
behaviors. The response rate for participants included in the
sample was 54%.

Since we were primarily interested in examining young
men with sexual partners who were AGYW, we excluded
individuals who only had female sexual partners over the
age of 24 for our analytical sample (8%). Identification of
young men with AGYW partners was based on a set of sur-
vey items which asked participants to name their 3 most
recent sex partners in the past 12 months starting with their
most recent partner. If a participant named any partner who
was under the age of 24, they were considered to have had
an AGYW partner.

Institutional Review Board approval for this study
was obtained from the University of North Carolina at
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Chapel Hill and the University of the Witwatersrand Human
Research Ethics Committee. All participation was volun-
tary and written informed consent was sought prior to study
participation.

Measures

Our analysis included three dependent variables: inconsis-
tent condom use, transactional sex, and having had an HIV
test. Inconsistent condom use was a binary variable defined
as having reported not always (never, rarely, sometimes fre-
quently vs. always) using a condom with any named partner.
Transactional sex was a binary variable and defined as hav-
ing given money, gifts, or financial assistance to any named
partner to start or continue a sexual relationship. HIV testing
was a binary variable and defined as having had at least one
HIV test in the past year.

We also included six independent variables related to
sexual partnership characteristics and HIV risk perceptions.
Age difference between partners (binary) was defined as
being five or more years older than at least one named female
partner (age-disparate) or being less than five years older
than all named female partners (age-concordant). Concur-
rent sexual partnership (binary) was defined as engaging in
multiple overlapping sexual partnerships. Perpetrating inti-
mate partner violence (IPV) in the past year was measured
using a previously validated 7-item WHO scale and a binary
variable was created to represent any perpetration of IPV in
the past year [44]. HIV risk perception variables included
no perceived lifetime HIV risk, believing that ART can
reduce the risk of HIV infection, and having a high inter-
est in pre-exposure prophylaxis (PrEP). For no perceived
lifetime HIV risk, a binary variable was created where no
chance of lifetime HIV was coded as 1 and some or a high
chance of lifetime HIV was coded as 0. For “believing ART
can reduce the risk of HIV infection”, a binary variable was
created where answers of yes to the item “can taking ART
reduce the risk of transmitting HIV to another person?” were
coded as 1 and answers of no to the item were coded as 0.
For “having a high interest in PrEP”, a binary variable was
created where answers of very high interest and high inter-
est to the item “if there were a pill that you could take every
day to significantly reduce your chance of getting HIV when
having sex without a condom, how interested would you be
to take pills?” were coded as 1 and answers of medium or
low interest to the item were coded as 0.

Our covariates of interest included age (continuous), mar-
riage (binary), completion of high school (binary), employ-
ment (binary), experiencing food insecurity in the past year
(binary), and every witnessing violence (binary). These
variables were selected a priori and have been shown to
be associated with incident HIV infection and HIV-related

sexual behaviors among adolescents and young adults in
Southern Africa [26, 30, 36, 45].

Data Analysis

Our data were weighted to represent the age distribution of
men across the ADHSS site.

We then used descriptive statistics to characterize the
study population overall. Second, we compared participant
characteristics, HIV-related behaviors, partnership charac-
teristics, and risk perceptions across age and age-disparate
partnership categories using Chi-square tests. Third, we
used separate logit binomial regression models to estimate
the unadjusted and adjusted associations between partner-
ship characteristics, HIV risk perceptions, and HIV-related
behaviors. For adjusted models, covariates were retained
if they were statistically associated with the outcome in a
bivariate model where the p value <0.05. All analyses were
conducted using the svy command in StataSE, version 14.2
(College Station, TX).

Results
Participant Characteristics

Among the 2827 men included in our analysis, the majority
were between the age of 18 and 24 (N=2255, 80%). The
mean age was 22 with a standard deviation of 0.03. When
comparing older men (age 25-30) and young younger men
(18-24), older men were more likely to cohabitate with a
partner (29% vs. 11%, p<000.1), be married (24% vs. 5%,
p<0.001), completed high school (57% vs. 43%, p<0.001),
and be employed (55% vs. 31%, p<0.001). There were no
substantial differences between older men and younger men
regarding food insecurity (p=0.664) and witnessing vio-
lence in their communities (p=0.114) (Table 1).

Among the 2827 men included in our analysis, less than
a quarter had age-disparate (=5 years) AGYW partners
(N=531, 19%). When comparing men with age-disparate
partners and men with age-concordant partners, men with
age-disparate partners were more likely to cohabitate with
a partner (24% vs. 13%, p<000.1), be married (18% vs.
7%, p<0.001), be employed (52% vs. 32%, p<0.001), and
have ever witnessed violence (55% vs. 52%, p=0.046).
There were no substantial differences between men with
age-disparate partners and men with age-concordant part-
ners regarding high school completion (p=0.082) or food
insecurity (p=0.664) (Table 2).
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Table 1 Characteristics of Young Men by Age Group

Total Age 18-24 Age 25-30 Chi-Square
(N=2827) (n=2255) (n=572)
N % n % n % p-value
Demographics
Age (Mean, SD) 22 0.03 20 0.03 27 0.06
Cohabitation 419 15% 253 11% 166 29% <0.001
Married 250 9% 115 5% 136 24% <0.001
Completed High School 1293 46% 965 43% 328 57% <0.001
Unemployment 1002 35% 688 31% 314 55% <0.001
Food Insecurity 258 9% 200 9% 58 10% 0.664
Ever Witnessed Violence 1475 52% 1187 53% 287 50% 0.116
Partnership Characteristics
Age Discordant (=5 Years Older Than Any Partner) 531 19% 214 9% 317 55% <0.001
Concurrent Partnerships 895 32% 696 31% 199 35% 0.156
Perpetrate [PV 510 18% 406 18% 103 18% 0.864
HIV Risk Perceptions
No Chance of Getting HIV in Lifetime 1317 47% 1070 47% 247 43% 0.023
ART Can Reduce Risk of HIV Transmission 1342 47% 1069 47% 273 48% 0.150
Very Interested in PrEP 2173 77% 1726 77% 447 78% 0.067
HIV Related Behaviors
HIV Test in Last Year 1411 50% 1091 48% 320 56% <0.001
Inconsistent Condom Use 2397 85% 1889 84% 507 89% 0.079
Transactional Sex 1352 48% 1081 48% 271 47% 0.680

Table 2 Characteristics of Young Men by Age Disparate Partnership

Total Age Discordant (=5 Years ~ Age Concordant (<5 Years  Chi-
(N=2827) Older Than Partner) Older Than Partner) Square
(n=531) (n=2297)
N % n % n % p-value
Demographics
Age (Mean, SD) 22 0.03 25 0.06 21 0.03
Cohabitation 419 15% 130 24% 289 13% <0.001
Married 250 9% 94 18% 156 7% <0.001
Completed High School 1293 46% 270 51% 1024 45% 0.082
Unemployment 1002 35% 276 52% 726 32% <0.001
Food Insecurity 258 9% 57 11% 201 9% 0.664
Ever Witnessed Violence 1475 52% 290 55% 1185 52% 0.046
Partnership Characteristics
Concurrent Partnerships 895 32% 241 45% 653 28% <0.001
Perpetrate IPV 510 18% 120 23% 389 17% 0.179
Risk Perceptions and Beliefs
No Chance of Getting HIV in Lifetime 1317 47% 199 37% 1118 49% 0.015
ART Can Reduce Risk of HIV Transmission 1342 47% 255 48% 1133 49% 0.150
Very Interested in PrEP 2173 77% 392 74% 1781 78% 0.067
HIV Related Behaviors
HIV Test in Last Year 1411 50% 293 55% 1118 49% 0.037
Inconsistent Condom Use 2397 85% 472 89% 1925 84% 0.071
Transactional Sex 1352 48% 283 53% 1069 47% 0.089

Partner Characteristics and HIV Risk Perceptions

A third of participants were in concurrent sexual partner-
ships (32%) and 18% had perpetuated IPV in the last twelve
months. Men 25-30 were more likely than men 18-24
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years to be in an age-disparate partnership in the last twelve
months (55% vs. 9%, p<0.001) but there were no differ-
ences between the two groups in concurrent sexual partner-
ships (35% vs. 31%, p=0.156) and IPV perpetration (18%
vs. 18%, p=0.864). Men with age-disparate partners were
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Fig. 1 Partnership Characteristics and HIV Related Behaviors Among Young Men (Age 18-30). (Models adjusted for age, marital status, high

school completion, and employment)

more likely than men with age-concordant partners to have
concurrent partners (45% vs. 28%, p<0.001).

Almost half of all participants reported perceiving no
chance of getting HIV in their lifetime (47%) but older men
were less likely to perceive they had no chance of getting
HIV as compared to younger men (43% vs. 47%, p=0.023)
as were men with age-disparate partners compared to men
with age-concordant partners (37% vs. 49%, p=0.015).
Nearly half of all participants reported believing that “ART
can reduce risk of HIV transmission” (47%) but there were
no differences between older men and younger men (48%
vs. 47%, p=0.150) or men with age-disparate partners and
men with age-concordant (48% vs. 49%, p=0.289). A large
majority (77%) of men reported interest in taking a pill
every day that could reduce their risk of HIV (Pre-exposure
Prophylaxis (PrEP) but there were no differences compar-
ing older men and younger men (78% vs. 77%, p=0.067)
or men with age-disparate partners and men with age-con-
cordant partners (74% vs. 78%, p=0.078). Despite finding
no differences by age or age-disparate partnerships in PrEP
interest, individuals who reported no perceived chance of
lifetime HIV had a lower odds of PrEP interest (aOR: 0.67,
95% CI: 0.49, 0.91).

HIV-Related Behaviors

50% of all participants reported having had an HIV test in
the past year and older men were more likely than younger
men to have had a test (56% vs. 48%, p<0.001) and men
with age-disparate partners were more likely that men with
age-concordant partners to have had a test (55% vs. 49%,
p=0.037). Having an HIV test in the past year was not asso-
ciated with any partner characteristic or HIV risk perception
variable (Fig. 1).

Many participants reported inconsistent condom use
(85%) but inconsistent condom use did not differ between
older men and younger men (89% vs. 84%, p=0.079) or
between men with age-disparate partners and men with age-
concordant partners (89% vs. 84%, = 0.071). For partnership
characteristics (Fig. 1), the odds of inconsistent condom use
was higher among individuals who had perpetrated IPV in
the past year (aOR: 2.60, 95% CI: 1.16, 3.12) and among
those in concurrent sexual partnerships (aOR: 1.99, 95%:
1.17, 3.40). However, the odds of inconsistent condom use
did not vary by age-disparate relationships (aOR: 1.08, 95%
CI: 0.54, 2.17). For HIV risk perceptions (Fig. 2), incon-
sistent condom use was higher among those who believed
they had no chance of getting HIV in their lifetime (aOR:
1.52, 95% CI: 1.33, 1.82), and who were very interested in
PrEP (aOR: 1.67, 95% CI: 1.10, 2.53). There was no differ-
ence for inconsistent condom use by “ART reduces risk”
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completion, and employment)

across older and younger men or men with age-concordant
and age-discordant partners.

Similar to inconsistent condom use, many participants
reported engaging in transactional sex (48%) but transac-
tional sex did not differ between older men and younger
men (47% vs. 48%, p=0.680) or between men with age-
disparate partners and men with age-concordant partners
(53% vs. 47%, = 0.089). For partnership characteristics,
the odds of transactional sex was higher among individu-
als who had perpetrated IPV in the past 12 months (aOR:
1.52, 95% CI: 1.05, 2.21), and who were in concurrent sex-
ual partnerships (aOR: 2.13, 95% CI: 1.56, 2.91), but not
more common among those with age-disparate relationships
(aOR: 1.38, 95% CI: 0.91, 2.10). For HIV risk perceptions,
the odds of transactional sex was higher among those who
believed they had no chance of getting HIV in their lifetime
(aOR: 1.34, 95% CI: 1.05, 1.79), however there were no dif-
ferences by “ART reduces risk” (aOR: 1.00, 95% CI: 0.99,
1.01) and PrEP interest (aOR: 1.06, 95% CI: 0.73, 1.52). All
presented odds ratios were adjusted for age, marital status,
high school completion, and employment.
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Discussion

The present study examined partnership characteristics,
HIV risk perceptions, and HIV-related behaviors among
young men who were the partners of AGYW ages 15-24
years in rural South Africa. The vast majority of men in our
sample reported inconsistent condom use and were inter-
ested in daily oral PrEP. Nearly half engaged in transac-
tional sex and had an HIV test in the past year. Men who
engaged in inconsistent condom use and transactional sex
were more likely to have concurrent sexual partnerships,
perpetrate [PV, and believe they had no chance of acquiring
HIV in their lifetime. Though HIV testing in the past year
was more common among older men compared to younger
men and men with age-disparate partners compared to men
with age-concordant partners, HIV testing was not associ-
ated with partner characteristics and HIV risk perceptions.
Taken together, our results suggest the importance of pre-
vention interventions focused on young men to keep them
safe and to reduce risk in their AGYW partners.

Overall, most men age 18-30 had partners close in age
(<5 years apart), thus 81% had a partner 18-24 years of
age. Men 25-30 were more likely than those 18-24 to be
in age disparate partnerships but being in an age disparate
partnership was not associated with inconsistent condom
use or transactional sex. Furthermore, older men were just
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as likely as younger men, and men with age-disparate and
age-concordant partners, to inconsistently use condoms,
engage in transactional sex, have concurrent sexual partner-
ships, and perpetrate IPV. These findings do not necessarily
align with literature from SSA demonstrating that AGYW
with older partners are at greater sexual risk for HIV given
that HIV-related sexual behaviors among men 18-24 and
men 25-30 were similar [23, 46—48]. Other studies among
AGYW suggest that the relationship between age-dispa-
rate partnerships and HIV infection may be explained by
increased exposure to infection from men in a higher HIV
prevalence pool rather than differences in sexual behavior
within these partnerships [25, 49]. Given that HIV preva-
lence increases with male age, it is possible that our findings
are reflective of our sample’s age range (18-30) and cap of
30 years. Thus, our results represent this specific age group
and may not be representative of older men with younger
partners.

Transactional sex was reported to be common among
men in this sample (47%) and there was no difference in
prevalence by male age. The prevalence reported here was
similar to observations of transactional sex among adult
men in South Africa (16-66%) but was much higher than
reports of transactional sex from AGYW in the same area as
well as across the country [35, 50, 51]. Estimates of trans-
actional sex among AGYW in AHDSS range from 10 to
26% while estimates among AGYW in the Eastern Cape,
Western Cape, Gauteng, and KwaZulu-Natal range from 2
to 10% [51-56]. The difference in reports between AGYW’s
male partners and from AGYW themselves is potentially
due gender differences in the interpretation of transactional
sex partner (main partner, casual partner, sex worker, etc.),
reasons for engaging in transactional sex, or social desir-
ability bias [29, 50, 57-59]. Other studies suggest that the
high prevalence of transactional sex among males could
be explained by masculinity norms which emphasize that
men are meant to be providers for all of their sexual part-
ners and are then entitled to, or rewarded with, sex [35, 50,
57, 59, 60]. Transactional sex may be also higher in areas
where men are experiencing unemployment and poverty,
such as the ADHSS, and utilize transactional sex as a way
to exert power and control or assert their masculinity [50,
61-63]. In contrast, documented motivations for transac-
tional sex among AGYW include financial need, romantic
love, improved status, or supporting a “modern lifestyle”
[52, 55, 64].

Most men in this study reported a low perceived risk of
HIV infection and nearly half reported no chance of getting
HIV in their lifetime despite a high prevalence of HIV in
the surrounding area as well as high levels of engagement
in behaviors associated with HIV infection. This disconnect
between HIV risk perception and HIV-related behaviors

was surprising given that the majority of men also expressed
interest in daily oral PrEP which was described as “a pill
that you could take every day to significantly reduce your
chance of getting HIV when having sex without a condom”.
However, we did find individuals who believed they had
some chance of getting HIV in their lifetime, and used con-
doms inconsistently, had a higher odds of being interested in
PrEP. Studies examining PrEP access in South Africa have
found that young men who engage in HIV-related sexual
behaviors do perceive themselves to be at high risk for HIV
and this risk perception contributes to their interest in PrEP
[65-67]. One concern about PrEP is that it might facilitate
risk compensation, where individuals who take PrEP subse-
quently increase their engagement in sexual behaviors, like
condomless sex or concurrent partnerships, that increase
their risk for STIs [68, 69]. Existing PrEP services in SSA
have largely focused on AGYW but our results suggest that
there is also a need to expand PrEP awareness and access
for interested young men. Further research is necessary to
disentangle risk perception, risk compensation, and interest
in HIV prevention in this population.

Despite utilizing a representative sample of young men
from the AHDSS who were partners of AGYW, there are a
number of study limitations that warrant discussion. First,
our study relied upon the men’s report their female partners’
ages. It is possible that men in our study underestimated age
differences between themselves and their sexual partners,
which would lead to conservative estimates of the impact of
partner age discordance on HIV-related behaviors, as well
as underestimations of the differences in characteristics of
those reporting age disparate partnerships. Second, given
that our results are based on cross-sectional data, we were
unable to determine causal relationships and investigate pat-
terns over time. Third, our study was conducted in a rela-
tively small geographic region, which creates uncertainty
about the external validity of the results. Fourth, given that
HIV testing results were not available for this analysis, it
was not possible to assess whether an older male partner’s
age poses a risk to their AGYW partner because they are
more likely to be HIV positive.

Conclusion

Our results provide evidence that young men who are the
partners of AGYW in rural South Africa are engaging in
behaviors that place them at risk of HIV infection and need
HIV prevention interventions. There were no significant
differences between men 18-24 and those 25-30 across
sexual behaviors but younger men were more likely than
older men to believe they had no chance of getting HIV
in their lifetime. The success of the future HIV prevention
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interventions, both socio-behavioral and biomedical,
requires understanding how HIV related risk perceptions
translates into behavior and then utilizing this information
to thoughtfully engage young men in programs that benefit
their health and the health of their partners [40, 41, 70].

Declarations NLB was supported by the National Institute of Allergy
and Infectious Diseases (T32 A100700140).
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