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Thirty years into the HIV response, there is growing recogni-
tion that engaging men will be key to reaching the global
UNAIDS fast-track targets of 90-90-90 by the end of 2020 –
whereby 90% of people living with HIV know their status,
90% of those who know they are positive are on antiretroviral
therapy (ART) and 90% of those on ART are virally sup-
pressed [1]. The most recent global HIV data through 2018
show that progress towards the 90-90-90 targets for men
lags behind at 75-74-85 compared to 84-81-87 for women
[2]. Looking at the second 90, ART coverage is considerably
lower for men than women globally (68% vs. 55%), and consis-
tently lower in all of the seven World Health Organization
(WHO) regions except Latin America [3].
Since the 2017 UNAIDS publication of “Blind spot: Reach-

ing out to men and boys,” the global trend of poorer outcomes
across the HIV care cascade for men has gained traction and
focus from PEPFAR programmes, national departments of
health, implementing partners and global normative agencies
[4-8]. Furthermore, recent guidance from the WHO does
highlight gender differences in HIV outcomes, including the
substantial gap in reaching men with HIV testing services [9].
Our call for abstracts for this supplement highlighted this

growing attention and sought to collect and promote
approaches to reaching men with HIV testing, prevention,
treatment, care and support services. The interest in this topic
was reflected in the over 100 abstracts that we received,
which emphasized several salient points on where the gaps
are and where we should be headed.
First and foremost, it is time to shift away from a narrative

that looks at men from a “safe” distance, blames men for poor
health-seeking behaviour and focuses on men solely to
improve the health of their partners and children. Men need
and are willing and deserve to have access to services for
their own health. Engaging men in health services for their
own health can further provide an entry point for programmes
that may have a positive impact on improving the health of
their families and communities.

Our second takeaway is that the current system is not
working for anyone – all populations are negatively impacted
by the current gender norms. As highlighted by The Lancet in
their recent series on gender, equality, norms and health, “rigid
gender norms undermine the health and wellbeing of all peo-
ple – girls and women, boys and men, and gender minorities”
[10]. This is true in HIV where, as outlined, men are not
accessing and benefiting from ART in the same way as
women, while at the same time, incidence rates among adoles-
cent years girls and young women remain unjustifiably high
[11] and outcomes among key populations, including men who
have sex with men and transgender people, remain dis-
turbingly poor [3].
Thirdly, given the global HIV response and the current spot-

light on men, HIV programmes may be uniquely positioned to
drive a larger men’s health agenda and plans within countries
that are adapted to different settings. Data highlighting worse
outcomes for men compared to women are not unique to
HIV. The global burden of disease data sheds light on mortal-
ity rates presenting sex-disaggregated data across geographies
and notes that improvement is less pronounced, particularly
for adult males where in several countries progress in mortal-
ity was “stagnant or increasing” [12]. There is evidence of
increased morbidity among men from infectious diseases
including tuberculosis (TB) [13,14] and other conditions
including cardiovascular diseases, respiratory diseases and
injuries [15]. Higher rates of co-infection with TB were
demonstrated by Osler et al. in this supplement where men
living with HIV were twice as likely to have TB compared to
women living with HIV [16]. The experiences of the “Khotla”
male-centred services in Lesotho highlight both the impor-
tance of having a physical space within the health system for
men and that a non-vertical, comprehensive men’s health ser-
vices offering is appealing to men [17].
Despite the large number of abstracts reviewed for this

supplement, there were limited data and evidence to show
what works. Much of the data describes challenges or current
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pilot programmes (often focused on HIV testing), with few
examples highlighting where men’s health has been main-
streamed and health systems have been responsive to their
needs.
Despite this, there is a strong case for health systems that

are people-centred and can be sensitive and responsive to the
attributes of clients [18]. Put differently, we need differenti-
ated service delivery for different populations. There are
increasing calls for “x-friendly services” which all include inte-
gration, service hours that work for patients, are offered by
educated and sensitive staff and involve peers. This is univer-
sal – for men, for adolescents, for key populations, for women
– the bottom line is that people, including men, want and need
services that respond to their needs. The balance is to ensure
these services can be offered within a public health approach
and in resource-constrained settings.
In this supplement, four key themes emerged. First, health

systems are structurally gendered to address women’s health
needs. Second, while there are considerable efforts, including
through the MenStar Coalition [19], to reach younger men,
there is a large number of “older” men (those over 35 years
old) who require HIV services. The third theme is that pro-
grammes are going to need to be more creative and strategic
to access and test men who truly do not know their HIV sta-
tus. Some of the interventions studied around testing may be
retesting those who know their status instead of reaching
men who are unaware of their HIV-positive status. This
insight underscores not only the need for testing interven-
tions to reach those unaware of their status but also corre-
sponding services adapted so men start and stay on
treatment. Finally, as described above, it’s time for a narrative
shift away from “men as the problem” to one that views men
as a group that is interested in health and able to be part of
the solution where health systems adapt to meet men where
they are.

1 | RECOGNITION AND ENGAGEMENT
OF MEN BY HEALTH SYSTEMS

In many resource-limited settings, health systems are largely
designed to address critical maternal and child health needs.
This point is described in detail by Dovel et al. in relation to
Malawi [20] and complements earlier work highlighting that
during adulthood, women (excluding pregnant women and
those with children under two years of age) have 19 hours
per year of interaction with the health system compared to
just three for men [21]. The gendered health services are fur-
ther exacerbated by the reality that in many high HIV preva-
lence countries, women are the majority of the health
workforce. Men are therefore absent from the health system
both as patients and as providers. As a start, programming
and global guidance on HIV should include and recognize men
as a critical group that requires HIV prevention, care and
treatment. Engagement and involvement of men, by health
systems, primarily as a group that is interested in their own
health is a reasonable first step in addressing the glaring gaps.
The “men gap” needs to be closed to achieve the 90-90-90
global targets by 2020 and to end the HIV epidemic by
achieving 95-95-95 by 2030.

2 | HIV SERVICES ARE NEEDED FOR
OLDER MEN

Historically, efforts to reach men with services have been
done to ensure services for their partners. As such, there are
considerable efforts to reach men with HIV programming,
reduce HIV infections among their partners and/or improve
outcomes for their partners who are living with HIV. However,
when looking at HIV population pyramids it is clear that the
largest numbers of HIV-positive men currently not engaged in
services are among those over 35 years of age, which aligns
with the age bands of highest prevalence. In the work by Got-
tert et al., 20% of the sample was “older high risk groups” [22]
highlighting the critical need for services focussed on older
men. It is also critical to reach these men sooner, before they
are acutely ill. In data from Western Cape province in South
Africa, 39% of the men first presented with a CD4 count
below 200 copies/mL, had increased probability of death com-
pared to women and were less likely to start ART compared
to women [16]. The lowest uptake of ART was among men
not co-infected TB, 26% less likely than men coinfected with
TB.

3 | ENHANCING HIV TESTING TO
REACH THOSE WHO HAVE NOT BEEN
REACHED

The advent of HIV self-testing (HIVST) has accelerated inter-
est and modalities to reach men with HIV testing [23]. Data
from the Kwa-Zulu Natal province in South Africa in this sup-
plement highlights how both oral and blood-based HIVST are
reaching men [24]. In the study by Barnabas et al., HIVST
reached a high number of men with the majority having a sup-
pressed baseline viral load suggesting that there are unan-
swered questions on retesting behaviours as they were
already active on treatment and knew their HIV status [25].
In Zambia’s Community Impact to Reach Key and Under-
served Individuals for Treatment and Support (CIRKUITS) pro-
ject, the index testing approach was successful in reaching
both a high volume and yield of HIV-positive men [26]. It is
critical to interrogate this data, given than 75% of the traced
contacts had an unknown HIV status. By comparison, Zambia’s
population-based HIV impact assessment data from 2016 esti-
mated the first 90 gap among men to be only 29% [27].
Therefore, it is important to consider the proportion of men
in the CIRKUITS project not disclosing their HIV status to the
CIRKTUS staff. HIVST is a critical intervention to reach those
who would not otherwise test, and the evidence of this is fur-
ther bolstered by the findings of Napierala et al. In this study,
women at increased vulnerability to HIV did secondary distri-
bution of HIV self-test kits – each woman gave HIVST to a
median of three partners with 94% offering a kit to their pri-
mary partner [28].

4 | REFRAMING THE NARRATIVE

As outlined above and stated in the viewpoint of Makusha
et al. [29], now is a critical moment to change the discussion
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and acknowledge the unique and underserved health needs of
men. We call on national ministries of health to consider a
“men’s health agenda” and how to ensure the health system is
inclusive of men. Importantly, the narrative needs to consider
men in their diversity and across the life course. Bhattacharjee
et al. [30] described the HIV cascade among a sample of Ken-
yan men who have sex with men, comparing those who use
physical sites, physical and virtual sites and virtual sites to
meet sex partners. On life course, there needs to be a recog-
nition that the harmful norms and behaviours that drive nega-
tive health outcomes among men are likely to be internalized
during adolescence. Health systems need to address the
needs of adolescent boys with a view to harnessing the triple
dividend of benefits for adolescents now, for their future adult
lives, and for the next generation [31].
In conclusion, at this juncture the HIV response should sup-

port HIV programming for men from prevention to testing,
care and treatment by considering their needs. To improve
services, it is essential that health services acknowledge that
we have been missing men, and that it is our collective
responsibility for health systems to be people-centred to
address the needs of all people.
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Abstract
Introduction: Few studies have systematically described population-level differences comparing men and women across the
continuum of routine HIV care. This study quantifies differentials in HIV care, treatment and mortality outcomes for men and
women over time in South Africa.
Methods: We analysed population-wide linked anonymized data, including vital registration linkage, for the Western Cape Pro-
vince, from the time of first CD4 count. Three antiretroviral therapy guideline eligibility periods were defined: 1 January 2008
to 31 July 2011 (CD4 cell count <200 cells/µL), 1 August 2011 to 31 December 2014 (<350 cells/µL), 1 January 2015 to 31
August 2016 (<500 cells/µL). We estimated care uptake based on service attendance, and modelled associations for men and
women with ART initiation and overall, pre-ART and ART mortality. Separate Cox proportional hazard models were built for
each outcome and eligibility period, adjusted for tuberculosis, pregnancy, CD4 count and age.
Results: Adult men made up 49% of the population and constituted 37% of those living with HIV. In 2009, 46% of men living
with HIV attended health services, rising to 67% by 2015 compared to 54% and 77% of women respectively. Men contributed
<35% of all CD4 cell counts over 10 years and presented with more advanced disease (39% of all first presentation CD4 cell
counts from men were <200 cells/µL compared to 25% in women). ART access was lower in men compared to women (AHR
0.79 (0.77 to 0.80) summarized for Period 2) over the entire study). Mortality was greater in men irrespective of ART (AHR 1.08
(1.01 to 1.16) Period 3) and after ART start (AHR 1.15 (1.05 to 1.20) Period 3) with mortality differences decreasing over time.
Conclusions: Compared to women, men presented with more advanced disease, were less likely to attend health care services
annually, were less likely to initiate ART and had higher mortality overall and while receiving ART care. People living with HIV
were more likely to initiate ART if they had acute reasons to access healthcare beyond HIV, such as being pregnant or being
co-infected with tuberculosis. Our findings point to missed opportunities for improving access to and outcomes from interven-
tions for men along the entire HIV cascade.

Keywords: HIV/AIDS; gender; access; mortality; antiretroviral therapy; South Africa
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1 | INTRODUCTION

South Africa has the largest antiretroviral therapy (ART) pro-
gramme in the world [1,2]. Coverage of those eligible for ART
is improving year-on-year [3] but men living with HIV continue
to have inferior access to HIV care and treatment outcomes
compared to women[4,5]. Improvements in mortality on ART
are slowing, losses to care happen at all levels of the HIV cas-
cade and a large number of patients, predominantly men, con-
tinue to present with advanced HIV disease in spite of the
widespread access to ART [6,7]. Identifying patients who are
less likely to test, present to care, start ART and remain on

effective ART, provides opportunities to adjust service deliv-
ery models to be more responsive to the needs of these
patients.
A range of studies have shown that men living with HIV in

South Africa are less likely to access care than women, and
present with more advanced disease [1,4,8]. Across the region,
men on ART also have higher mortality than women after ini-
tiating antiretroviral drugs [5,9]. Any exploration of differential
access to care requires consideration of the changing eligibility
criteria for ART access. While patient cohorts and randomized
trials have demonstrated reduced morbidity and mortality
risks in patients accessing ART at higher CD4 cell counts [10],
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there is limited real-world data from high HIV-burden coun-
tries exploring the impact of changing treatment guidelines on
differential outcomes by sex.
The aim of this analysis is to describe in the Western Cape

Province of South Africa, population-wide differences of men
compared to women in presentation with HIV, access to ART
and mortality on ART around the successive CD4 cell count
eligibility thresholds as guidelines evolved.

2 | METHODS

2.1 | Setting and data sources

The Western Cape is one of nine provinces in South Africa,
with a population of 6.7 million, an estimated 439,136 people
living with HIV and 260,734 people on ART in 2018 [11]. The
vast majority of people living with HIV seek care in the public
sector. ART was first available in pilot projects as of 2001, and
coverage accelerated after 2004 when ART provision became
national policy [12]. CD4 cell count monitoring of all HIV posi-
tive patients has been provided since programme inception. In
March 2013, CD4 cell count monitoring after one year on
ART among virologically suppressed and clinically-well patients
with CD4 ≥200 cells/µL was no longer recommended.
Full details of the ART programme evolution are described

elsewhere [12-14]. From 2004 to March 2010, an adult was eli-
gible for ART with a CD4 cell count <200 cells/µL or a World
Health Organization (WHO) stage IV illness. In April 2010,
national guideline revisions increased ART eligibility to include
CD4 cell counts of 350 cells/µL for pregnant women and those
with active tuberculosis (TB) [15]. In August 2011, eligibility
was expanded to include all patients with a CD4 cell count
<350 cells/µL [16]. In April 2013, all tuberculosis (TB) patients
and pregnant women were eligible regardless of their CD4 cell
count [17]. In January 2015, guidelines were changed again to
expand eligibility to all patients with a CD4 < 500 cells/µL [18].
Finally, in September 2016, universal access was introduced,
and all HIV infected people were eligible to start ART regard-
less of CD4 cell count as per WHO guidelines [2,19]. These
changes for patients without other health conditions conferring
ART eligibility are summarized into three CD4 cell count ART-
eligibility eras in Tables 1 and 2 and referenced throughout this
paper, period 1: 1 January 2008 to 31 July 2011 (CD4 cell
count <200 cells/µL), period 2: 1 August 2011 to 31 December
2014 (CD4 cell count <350 cells/µL), period 3: 1 January 2015
to 31 August 2016 (<500 cells/µL).
All public-sector laboratory testing was done by the

National Health Laboratory Service and province-wide digi-
tized results were available from 2007 onwards. The province
has successfully established a patient registration system
which shares a unique health identifier and Patient Master
Index (PMI) across both hospital and ambulatory services [20].
This has facilitated the linkage of data from hospital, labora-
tory and pharmacy sources, as well as electronic disease regis-
ters such as those for HIV and TB [3]. Information on deaths
was extracted from the National Population Register (NPR)
[21], which classified deaths as either natural or unnatural.
The process of linking all data to the PMI is formalized
through the Provincial Health Data Centre [22]. All data pro-
vided for analyses are pre-anonymized but linkable based on a
privacy-preserving random key.

The study was approved by the Western Cape Department
of Health and the University of Cape Town Human Research
Ethics Committee. A waiver of consent was issued by the
committee due to the use of anonymized data.

2.2 | Study population

The study population consisted of all patients seeking HIV
treatment and care in the Western Cape public-sector health
services with their first pre-ART CD4 cell count between 1
January 2007 and 31 August 2016. We followed up the study
population for three years from their first CD4 cell count,
with the last follow-up data in 2018. We excluded children
and adolescents less than 16 years of age on the date of
their pre-ART CD4 cell count, people without a CD4 test
result prior to the ART start date, any record with a first
CD4 specimen taken at hospital, and anyone recorded as hav-
ing an unnatural death. We intentionally excluded patients
tested in hospital to focus on patients with ambulatory-care
CD4 cell counts who would be evaluated for ART eligibility
based on CD4 cell count rather than co-morbidities
(Figure 1).

2.3 | Study design and key variables

The study comprises a cohort survival analysis by sex of time
to ART and time to death from natural causes. The survival
analyses were restricted to patients with a South African iden-
tification (SA ID) number (57% of the total cohort), a require-
ment for linkage with data from the NPR [21]. A separate
model was fitted for each eligibility time period and outcome.
HIV testing is often done outside healthcare facilities using

point of care tests which do not get recorded into routine dig-
ital health records, therefore the first CD4 cell count for each
patient was defined in this study as the first presentation to
HIV care services. We have defined the proportion of patients
utilising HIV services as the number of unique patients having
a recorded encounter at health care facilities (lab test, visit
data, medication pick up) divided by the number of prevalent
cases for the same annual time period (2009, 2012, 2015,
2018), stratified by sex. Data from the NPR distinguish natural
from non-natural causes. Mortality was defined as death from
natural causes. Survival analyses were restricted to three
years after first presentation with HIV.
We included sex, age, first CD4 cell count, TB and preg-

nancy as baseline variables in adjusted models for the survival
analyses of time to ART and time to death after presentation
or ART initiation. The data in the variable sex were split into
three categories, men, non-pregnant women and pregnant
women. Both CD4 cell counts (0 to 49, 50 to 99, 100 to 199,
200 to 349, 350 to 499, ≥500 cells/µL) and age (16 to 24, 25
to 34, 35 to 44, 45+) were analysed in the described cate-
gories. We added one day to death dates if the patient was
recorded as dying on the date of entry into the analyses.

2.4 | Statistical analysis

The baseline characteristics of people living with HIV and with
a SA ID recorded were described by sex with summary statis-
tics (absolute number, proportions, medians and interquartile
ranges (IQR)).
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Table 1. HIV status and CD4 cell count results for the Western Cape population and the study population

CD4 count threshold

time period

Western cape population Study population

Men, N (%) Women, N (%) Total Men, % Women, % Men, N (%) Women, N (%) Total

Incident casesa Incidence (/100 py)a

2009 9,219 (39) 14,180 (61) 23,399 0.48 0.71

2012 8,491 (40) 12,882 (60) 21,373 0.42 0.62

2015 7,874 (40) 11,826 (60) 19,700 0.37 0.54

2018 6,457 (40) 9,830 (60) 16,287 0.28 0.43

Prevalent casesa Prevalence (%)a

2009 103,334 (37) 173,366 (63) 276,700 5.10 7.99

2012 123,565 (37) 210,192 (63) 333,757 5.73 9.18

2015 143,662 (37) 246,777 (63) 390,439 6.25 10.11

2018 161,050 (37) 278,086 (63) 439,136 6.62 10.75

Unique patient visits/year % of cases

2009 47,268 (33) 94,111 (67) 141,379 46 54

2012 74,889 (33) 148,671 (67) 223,560 61 71

2015 96,386 (34) 190,914 (66) 287,300 67 77

First CD4 count, per

person

Period 1 66,351 (34) 130,584 (66) 196,935 30,892 (29) 74,809 (71) 105,701

Period 2 56,664 (38) 93,929 (62) 150,593 31,303 (33) 60,368 (67) 91,671

Period 3 29,084 (39) 45,786 (61) 74,870 15,269 (34) 27,979 (66) 43,248

First CD4 count

categories

% in period

0 to 199

Period 1 27,962 (44) 35,923 (56) 63,885 42 28 12,645 (40) 19,221 (60) 31,866

Period 2 20,780 (49) 21,235 (51) 42,015 37 23 11,568 (46) 13,408 (54) 24,976

Period 3 10,557 (52) 9,842 (48) 20,399 36 21 5,519 (49) 5,824 (51) 11,343

200 to 349

Period 1 17,899 (33) 35,949 (67) 53,848 27 28 8,383 (29) 20,573 (71) 28,956

Period 2 15,085 (39) 23,381 (61) 38,466 27 25 8,217 (35) 15,009 (65) 23,226

Period 3 7,804 (41) 11,245 (59) 19,049 27 25 4,059 (37) 6,833 (63) 10,892

350 to 500

Period 1 10,810 (28) 27,969 (72) 38,779 16 21 5,150 (24) 16,567 (76) 21,717

Period 2 10,373 (33) 21,106 (67) 31,479 18 22 5,692 (29) 13,605 (71) 19,297

Period 3 5,387 (34) 10,560 (66) 15,947 19 23 2,777 (30) 6,483 (70) 9,260

>500

Period 1 9,680 (24) 30,743 (76) 40,423 15 24 4,714 (20) 18,448 (80) 23,162

Period 2 10,426 (27) 28,207 (73) 38,633 18 30 5,826 (24) 18,346 (76) 24,172

Period 3 5,336 (27) 14,139 (73) 19,475 18 31 2,914 (25) 8,839 (75) 11,753

Tuberculosis at first CD4 % in period

Period 1 15,445 (53) 13,798 (47) 29,243 23 11 7,170 (50) 7,179 (50) 14,349

Period 2 12,870 (58) 9,261 (42) 22,131 23 10 7,359 (56) 5,802 (44) 13,161

Period 3 6,551 (61) 4,246 (39) 10,797 23 9 3,603 (58) 2,577 (42) 6,180

Pregnancy at first CD4 % in period

Period 1 28,258 (100) 28,258 22 20,764 (100) 20,764

Period 2 17,348 (100) 17,348 18 13,335 (100) 13,335

Period 3 9,499 (100) 9,499 21 6,880 (100) 6,880

New ART enrolment

Period 1 37,381 (32) 80,806 (68) 118,187 22,061 (28) 57,857 (72) 79,918

Period 2 36,738 (35) 67,089 (65) 103,827 22,743 (32) 47,974 (68) 70,717

Period 3 19,506 (36) 34,551 (64) 54,057 10,847 (33) 22,277 (67) 33,124
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Time to ART and time to death were analysed from the
date of the first CD4 cell count. Time to death for those on
ART was analysed from their ART initiation date, whereas the
baseline CD4 count was at initial presentation and not neces-
sarily ART initiation. We used Cox proportional hazards to
assess crude and adjusted associations between baseline char-
acteristics and mortality. Results are presented as adjusted
hazard ratios with 95% confidence intervals. The proportional
hazards assumption was tested using graphs and Schoenfeld
residuals for sex, TB and pregnancy.
Data were analysed using STATA 14.2 (STATA Corporation).

3 | RESULTS

Men 15 years of age and older comprised 49% the population
and constituted 37% of the population living with HIV in the
Western Cape from 2008 through 2018 (Table 1). In the total
cohort, men were less likely than women to be newly diag-
nosed with HIV by the health services (Table 1), although
more recently the sex distribution of first-ever CD4 cell
counts has tracked population prevalence more closely. Men
were less likely (8% or more) to utilize health care services
annually, with 46% of men estimated to be living with HIV
recorded as attending health care in 2009, rising to 67% in
2015 (in comparison to 54% to 77% in women respectively).
Men presented with more advanced HIV disease than women
(39% of first-ever CD4 cell counts in men were <200 cells/µL
over the entire study period in comparison to 25% in woman).
Men living with HIV and first accessing care were more than

twice as likely as women to be co-infected with TB throughout
the entire study period (23% of men vs. 10% of women)
(Table 1). The co-infection proportion remained at 23%
throughout each period for men but decreased slightly over
time among women presenting to HIV care. The number of
women pregnant at first CD4 test was about double that of
women co-infected with TB in each period. Across all three eli-
gibility eras, in the general and study populations, men were
less likely to start ART than women. Overall, 62% of men and
67% of women who presented for their first CD4 test during
the study started ART within three years of their first CD4
test.

Men were less likely to start ART and more likely to die,
regardless of whether they started ART, throughout the study
(Table 2), when compared to non-pregnant women. Illustra-
tively, after adjusting for age, CD4 cell count, TB and preg-
nancy at baseline, men were 22% (adjusted hazard ratio
[AHR] 0.78, 95% CI 0.76 to 0.79) less likely to start ART in
comparison to woman during Period 1. Men had higher mor-
tality overall (AHR 1.17, 95% CI 1.09 to 1.25 in the 200 cell/
µL threshold), higher mortality in the first eligibility period
prior to initiating ART (AHR 1.12, 95% CI 1.07 to 1.17) and
higher mortality on ART (AHR 1.17, 95% CI 1.09 to 1.25 in
the first era). Mortality pre-ART and mortality overall appear
to be decreasing over time in comparison to women, narrow-
ing the mortality difference.
Access to ART by sex was confounded by pregnancy, initial

CD4 cell count and TB, with a proportion of women present-
ing pregnant, and men more likely to present with advanced
disease or TB, each independently associated with ART access
(Tables 2 and 3a). When considering crude hazard ratios, men,
non-pregnant and pregnant women all had similar uptake of
ART services. However, the adjusted hazard ratios in Period 2
for example, show that men who were not co-infected with
TB had the lowest uptake, 21% less than non-pregnant
women. TB and pregnancy remained independently associated
with starting ART (34% and 17% more likely to initiative ART
respectively), while there was a consistent inverse association
after adjustment between CD4 count and starting ART
(Table 3).
Mortality in people living with HIV was highly confounded

by their baseline CD4 cell count, TB, pregnancy in women,
and age (Tables 2 and 3b,c). Although men in Period 2 for
example had higher mortality risk during pre-ART care com-
pared to non-pregnant women prior to adjustment, this differ-
ence did not persist after adjustment (Tables 2 and 3b). Co-
infection with TB was independently associated with a 55%
increase in pre-ART mortality. As shown in (Table 1), men
were twice as likely to be infected with TB when presenting
to HIV care and therefore more likely to die during this inter-
val prior to initiating ART. This association between TB and
mortality persisted for all mortality outcomes in all periods. By
contrast pregnancy and higher CD4 counts reduced the risk
of mortality pre-ART, on ART and regardless of ART.

Table 1. (Continued)

CD4 count threshold

time period

Western cape population Study population

Men, N (%) Women, N (%) Total Men, % Women, % Men, N (%) Women, N (%) Total

Deaths

Period 1 12,951 (46) 15,346 (54) 28,297 8,895 (44) 11,468 (56) 20,363

Period 2 8,108 (52) 7,631 (48) 15,739 6,103 (50) 6,114 (50) 12,217

Period 3 2,646 (53) 2,300 (47) 4,946 1,888 (52) 1,756 (48) 3,644

a

Thembisa Model outputs v4.2 for all > 14 years old (estimates for June each year) [28], (ART) antiretroviral therapy; (py) person years; (cs) cases;
(Period 1) 1 January 2008 to 31 July 2011 [CD4 count eligibility <200 cells/µL]; (Period 2) 1 August 2011 to 31 December 2014 (CD4 count eli-
gibility <350 cells/µL); (Period 3) 1 January 2015 to 31 August 2016 (CD4 count eligibility threshold <500 cells/µL). Please note: Absolute num-
bers are divided by the number of first CD4 count presentations in the same year for tuberculosis, pregnancy and CD4 count indicators.
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4 | DISCUSSION

Using clinical, laboratory, pharmaceutical and vital registry
data linked at patient level for all adults with HIV in the Wes-
tern Cape, we analysed differences for men and women in the
HIV cascade over the past decade. Overall, men were less
likely to present for HIV care than women, represented in this
analysis by their first recorded CD4 cell count, and more
likely to be diagnosed due to concurrent TB infection. In anal-
yses limited to patients with SA IDs, across all three eligibility
eras, men consistently had both lower health care utilization
and enrolment on ART and higher mortality across the entire
cascade.

4.1 | Presenting with HIV and accessing HIV care

Late presentation has been cited as one of the main reasons
for ongoing HIV-associated morbidity and for mortality after
starting ART, especially in men [5-6,9]. Although women and
men presented earlier to HIV care over time based on first
CD4 cell count values, the trend was more pronounced in
women.
Whereas our findings in the earlier periods concur with

other studies which have found men less likely to access HIV
care in similar settings [23,24], we observed a narrowing of
this differential in later periods of this study, approaching what
would be expected based on sex-specific HIV prevalence esti-
mates. Men continued to present with lower CD4 cell counts
and have a larger proportion of TB co-infection, which seems
to be increasing over time. In addition, numerous studies have

found that women, via reproductive health services, have more
opportunities to test for HIV and therefore present earlier for
care and treatment while not otherwise symptomatic [23-25].
This study’s results validate that finding, showing pregnant
women were 38% more likely to access ART in comparison to
men not infected with TB. Recently scaled-up interventions
that increase uptake of HIV and TB testing and care by men,
such as community-based mobile testing units, may be con-
tributing to the gains in access to HIV care seen in men in
recent eligibility eras of this study [24,26,27]. Model results by
Johnson et al. in 2019, have also estimated lower HIV testing
among men (84.5% vs. 91.2% in women), as well as lower test-
ing (irrespective of sex) in adolescent age groups compared to
adults. The MicroCOSM model results suggest home-based
testing coupled with the opportunity of self-testing will most
likely yield the greatest increase of newly diagnosed people
infected with HIV by 2030 and increase the fraction of both
men and young adults tested [28]. Changes may also be due to
a saturation effect being reached in women earlier than in
men, due to the higher proportion of women who already
know their HIV status [29].

4.2 | Antiretroviral therapy access

Men continue to have lower rates of ART enrolment after
their first eligible CD4 cell count. Across all three time peri-
ods, men were 20% to 22% less likely to start antiretroviral
drugs and therapy and that estimation held relatively stable
regardless of eligibility era. In the adjusted model, the diver-
gence to poorer ART initiation in men was largely driven by

Table 2. Mortality for men, baseline characteristics and crude and adjusted hazard ratios as compared to non-pregnant women

Survival analysis

Threshold time

period

Adults N

(% men)

Median CD4

(M:W)

Median Age

(M:W)

Deaths N

(% men)

Men, crude HR

(95% CI)

Men, AHR

(95% CI)

Starting ART Period 1 104,472 (29) 247:332 35:29 47,907 (31) 1.03 (1.01, 1.05) 0.78 (0.76, 0.79)

Period 2 87,131 (35) 273:368 35:29 55,758 (34) 0.98 (0.96, 0.99) 0.79 (0.77, 0.80)

Period 3 38,465 (39) 278:378 35:29 28,235 (37) 0.94 (0.91, 0.96) 0.80 (0.78, 0.82)

Survival analysis

Threshold time

period

Adults N

(% men)

Median CD4

(M:W)

Median Age

(M:W)

Deaths N

(% men)

Men, crude HR

(95% CI)

Men, AHR

(95% CI)

Pre-ART mortality Period 1 104,472 (29) 247:332 35:29 8,914 (45) 1.71 (1.63, 1.78) 1.12 (1.07, 1.17)

Period 2 87,131 (35) 273:368 35:29 4,919 (50) 1.47 (1.39, 1.56) 1.03 (0.97, 1.09)

Period 3 38,465 (39) 278:378 35:29 1,532 (51) 1.24 (1.12, 1.38) 0.92 (0.83, 1.02)

ART mortality Period 1 79,918 (28) 227:313 35:29 3,651 (45) 1.85 (1.73, 1.98) 1.17 (1.09, 1.25)

Period 2 70,717 (32) 242:344 36:29 4,243 (50) 1.83 (1.72, 1.95) 1.14 (1.07, 1.21)

Period 3 33,124 (33) 246:359 36:29 2,020 (52) 1.85 (1.69, 2.02) 1.15 (1.05, 1.26)

Mortality,

irrespective of

ART

Period 1 105,701 (29) 247:332 35:29 10,134 (46) 1.75 (1.68, 1.82) 1.17 (1.13, 1.23)

Period 2 91,671 (34) 273:368 35:29 8,325 (50) 1.70 (1.63, 1.78) 1.13 (1.08, 1.18)

Period 3 43,248 (35) 278:378 35:29 3,536 (52) 1.66 (1.55, 1.78) 1.08 (1.01, 1.16)

(Period 1) 1 January 2008 to 31 July 2011 (CD4 cell count eligibility <200 cells/µL); (Period 2) 1 August 2011 to 31 December 2014 (CD4 cell
count eligibility <350 cells/µL); (Period 3) 1 January 2015 to 31 August 2016 (CD4 cell count eligibility threshold <500 cells/µL). Adjusted for
baseline CD4 cell count and age categories, tuberculosis and pregnancy at first CD4 test. The analyses covered 3 years from first CD4 cell count
or ART initiation (for ART mortality only). AHR, Adjusted hazard ratio; ART, antiretroviral therapy; CI, confidence interval; HR, Hazard Ratio; M:W,
men vs. women; CD4, CD4 cell count in cells/µL; (N) number of people.
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TB co-infection (largely among men) and pregnancy amongst
women. Men not co-infected with TB were 21% less likely to
start ART than non-pregnant women, and 38% less likely than
pregnant women (summarized for Period 2). When comparing
men with and without TB co-infection, men not co-infected
were 26% less likely to start ART. Pregnancy and TB infection
provide a natural entry point to health care as well as HIV
testing and treatment. Poorer access for men to treatment
has been widely noted [24,28,30]. This study provides strong
evidence of the need for clinical service interventions oriented
to assisting men (specifically those not accessing health ser-
vices for other reasons) link to ART care after initial presenta-
tion.

4.3 | Mortality after initial CD4 cell count
assessment

Although men had increased pre-ART mortality compared to
women in Period 1 of the study, this difference narrowed over
time as CD4 cell count criteria widened to include people ear-
lier in HIV disease progression. As men continue to present to
HIV services with more advanced HIV disease [6], specific
diagnostic interventions for co-morbidities associated with
advanced HIV disease are needed. These include a Lipoarabi-
nomannan (LAM) antigen tests for TB and cryptococcosis
(CrAg) antigen tests, which could be guided by immunodefi-
ciency represented by CD4 cell count testing [31]. Alterna-
tively, in countries where routine CD4 cell counts are not
done at baseline, interventions could be based on algorithms
for advanced disease risk in which sex may play a role.

4.4 | Mortality after ART initiation

Men continued to have inferior mortality outcomes on ART
over the ten years of this study. Similar results have been
widely published [5,8,30,32]. In our analyses, deficits in life
expectancy appear largely related to HIV and TB [32], with

men showing higher rates of TB co-infection across all eligibil-
ity eras. Although similar or greater mortality differentials
were observed even in those who were HIV uninfected [5],
interventions targeting men, their retention in care, and the
co-morbidities associated with their advanced disease at ART
initiation, are warranted.

4.5 | Interventions to address the access and
treatment gaps for men

There have been some successful interventions designed to
increase uptake by men carried out in the Western Cape such
as the clinics for men [33,34] in the services run by the local
authority, and the after-hours clinics in Khayelitsha and other
areas [35]. These types of services should develop best practice
guidelines and be considered for scale-up where appropriate
across South Africa. Nationally and regionally, a range of inter-
ventions have been tested to address gaps in the supply and
demand side of men’s access to, and uptake of, HIV services
[36]. On the supply side, community-based projects include
testing at home and in the workplace, in index patients, part-
ners of pregnant patients, shebeens, sports centres, shopping
centres, mobile facilities and through campaigns including the
provision of incentives [37], although many of the pilot projects
are not scalable, and linkage to care remains challenging. The
high uptake of HIV self-testing within facilities by men suggests
a possible universal entry point for testing, given that in Malawi,
80% of those who needed testing had visited a facility within
the last two years [38]. On the demand side, most interventions
are community-based, integrated with work on gender equity
and reducing gender-based violence [36], and focus on individ-
ual-level behaviour change. At an international level, UNAIDS
launched a report ‘Blind spot: reaching out to men and boys’
and held a regional consultation in May 2019 to workshop a
plan to accelerate men’s uptake of HIV services in the region. In
July 2019, the IAS convened the first-ever Men and HIV Forum
prior to the 10th IAS Conference on HIV Science, the WHO has

Assessed:
n = 313,465 adults

(with SA IDs available)
Ineligible:
n = 67,890

• 27,136 first CD4 before 2008
• 40,228 first CD4 a er 31 

August 2016
• 526 gender unknownFurther assessed:

n = 245,575
adults

In regression analyses:
n = 240,620 adults

Women excluded:
n = 2337

• 1788 age missing
• 549 unnatural 

deaths

Men excluded:
n = 2618

• 1209 age missing
• 1409 unnatural 

deaths 

Women:
n = 163,156

• 128,108 (79%) started ART†

• 19,388 (12%) died†
† Categories not mutually exclusive

Men:
n = 77,464

• 55,651 (72%) started ART†

• 16,886 (22%) died†
†Categories not mutually exclusive

Figure 1. Patient flow chart describing the cohort of patients included in the survival analyses.
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established a working group on the issue, and PEPfAR
announced the MenStar public-private collaboration to
increase HIV services for men.

4.6 | Strengths and limitations

The population-wide linked dataset with mortality data from
vital registration is a strength of this study. The study was
restricted to those with vital registry linkage (57% of the
cohort), but results were similar in patients with and without
available civil identifiers, supporting the generalizability of
our findings. A further limitation is that in the early eligibility
era, it is unclear whether CD4 cell counts were from first-
ever presentation to HIV services. Linked CD4 cell count
data were only available from 2007 and some patients would
have been in care prior to the first CD4 cell count available
for the analysis.

5 | CONCLUSIONS

Exploring a provincial HIV cascade over ten years, men con-
tinued to present with more advanced disease, were less
likely to attend HIV care services at least annually, were less
likely to initiate ART, were less impacted by guideline provi-
sions and had inferior on-ART outcomes. Our findings point
to missed opportunities for improving access to and out-
comes from interventions for men along the entire HIV cas-
cade.
ART services, offered for free in the public sector, have

been rapidly scaled-up in unprecedented magnitude globally,
reducing HIV incidence and mortality. However, men have
not benefited from these services as much as women due to
low uptake. Women and men living with HIV and accessing
health care for non-HIV services are more likely to start
ART, with pregnant women 38% more likely and non-preg-
nant women 21% more likely to start ART than men not co-
infected with TB. In addition, men co-infected with TB are
5% more likely to start ART than non-pregnant women and
more likely to die while on ART. These results highlight a
need to improve ways of enrolling and retaining otherwise
healthy people living with HIV in antiretroviral care.
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Person-centered care through integration of services and
engaging clients in their own care is essential to achieving
epidemic control of HIV. Verticalization of services along
the care continuum contributes to inequities in access to
care and leads to stigma and discrimination [1,2]. Our experi-
ence implementing an integrated model of primary health-
care (PHC) services at Scott Hospital in Lesotho show that
even in a country where one in four adults are living with
HIV and substantial national and international resources have
been expended over the past 15 years, clients want and
expect holistic care.
Men in Lesotho are rarely first in line at health clinics and

often do not seek healthcare until their condition becomes
severe. PHC, the foundation of service delivery in the country,
largely caters to women of reproductive age and children

under five years of age; the majority (80%) of healthcare pro-
viders are women. While HIV prevalence in Lesotho is sub-
stantially higher among women than men 15-49 years of age
(28.8% vs. 18.5%), men living with HIV are less likely to know
their status than women or be virally suppressed [3-5]. The
2016 Lesotho Population-Based Impact Assessment revealed
that men 35-49 years of age had the highest incidence of HIV
at 2.7%, higher than among girls 15-24 years of age (1.6%)
[5]. The inequities related to health information and care goes
beyond HIV services. More than half of men 15-49 years of
age who participated in the Demographic Health Survey of
2014 had never had their blood pressure measured (58.5%),
and men were less likely to seek treatment when experiencing
symptoms associated with tuberculosis, the second leading
cause of death in Lesotho [6].

Figure 1. Theory of change for engaging and maintaining men in care.
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In June 2016, Jhpiego collaborated with the Ministry of
Health and Scott Hospital in Morija to transition an outpatient
department (OPD) offering voluntary medical male circumci-
sion into a “male clinic” offering comprehensive outpatient ser-
vices for men, drawing on Jhpiego’s model of continuous
engagement of men in defining their own healthcare needs.
Prior to the establishment of the male clinic, men living with
HIV seeking routine care queued with women and children in
the general OPD of the hospital where two rooms are allo-
cated for HIV services; men living with other chronic diseases
or seeking acute care services queued in general OPD. In
early 2016, the idea of a “male clinic” model was not readily
accepted but its success rested on the foundation that it was
designed with male clients to define, attract and comprehen-
sively meet the needs of Basotho men, an underserved popu-
lation in the health sector. The model of care is based upon a
Theory of Change that takes into consideration cultural and
gender norms and burden of disease in the country (Figure 1).
Principles of the clinic are to address client needs holistically,
providing comprehensive, integrated, person-centered care, to
address stigma and improve health outcomes. Based on con-
tinuous feedback by clients, the clinic is a specific space for
men and is predominately staffed by male healthcare profes-
sionals, expanding services offered to focus on the person;
scheduling appointments, and making every effort to have cli-
ents seen by the same provider at each visit. It is not a clinic
for men living with HIV; it is a clinic where any man can
access essential healthcare services – acute or chronic – in an
environment that facilitates peer support.
Within the first six months of the clinic opening, evolving

insights from men led to the refinement of the model of
care, including the branding of the male-centered services as
“Khotla” meaning “where men gather,” a term that has deep
cultural roots in Lesotho, eliciting a sense of confidentiality
and importance among men. The longer phrase, “Khotla Boph-
elong Bo Botle,” specifically means “A gathering of men for
health” in Sesotho. Today, key differences in care offered at
Khotla compared to typical antiretroviral therapy (ART) and
PHC clinics across the country include: reserved space and
time for services offered to only men; higher male/female pro-
vider ratio; flexible routine clinic days (Monday to Saturday);
and continuous consultation with clients to redefine services
in order to evolve the model of care.
The average age of clients served is 48 years, and men

come from all corners of this small, mountainous country. A
mapping of clients enrolled in longitudinal care (men living
with HIV and/or diabetes, hypertension or other chronic dis-
ease) in 2016/2017 revealed that men from all 10 districts
travelled to Khotla at Scott Hospital despite decentralized
ART and PHC services. Person-centered respectful healthcare
services need to be standard of care at the most decentral-
ized level to ensure no one is left behind. In June 2017, the
Ministry of Health began the expansion of the male clinic
model to additional facilities across the country in collabora-
tion with various partners, and as of September 2019 there
were 20 “male clinics,” expanding essential care to men.
The Khotla model of care has shown to reach men who per-

haps would not otherwise have been reached with essential
healthcare services, as evidenced by the broad geographical
distribution of clients served. The highest HIV incidence in
Lesotho is among this “differentiated population” [7].

Implementation of comprehensive care necessitates expan-
sion of PHC services for the population being served, and has
been limited by the inability to address male-specific needs
including chronic, non-communicable conditions that are not
prioritized in health funding. To close the gender gap in HIV
testing and treatment, differentiated care for integrated, qual-
ity, male-centered clinical services must be scaled up with
fidelity and healthcare needs of men – beyond HIV – have to
be considered to keep clients engaged in lifelong healthcare.
Context is fundamental to reaching men, as there are differ-
ent social and cultural barriers and enablers that impact
demand for and offering of services.
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Abstract
Introduction: Men in sub-Saharan Africa are less likely to use HIV testing services than their female counterparts. Norms of
masculinity are frequently cited as the main barrier to men’s use of HIV testing services, but very little is known about how
health institutions are organized to facilitate or impede men’s care. We examined the organization of health institutions in
Malawi, and implications for men’s use of HIV testing services.
Methods: A mixed methods ethnography was conducted in Malawi between October 2013 and September 2014. National
Ministry of Health guidelines from 2012 to 2014 were analysed, counting the frequency of recommended preventative ser-
vices by sex. In-depth interviews were conducted with 18 healthcare workers and 11 national key informants (29 total). Five
rural health facilities participated in direct observation and 52 observational journals were completed to document the struc-
ture and implementation of HIV services within local facilities. All data were analysed using the theory of gendered organiza-
tion. Findings were grouped into one of the three theoretical levels of organization: (1) organizational policy; (2) organizational
practice; and (3) structure of gendered expectations.
Results: Health institutions were gendered across three levels. Organizational policy: National guidelines omitted young and
adult men’s health during reproductive years (176-433 recommended visits for women vs. 32 visits for men). Health education
strategies focused on reproductive and child health services, with little education strategies targeting men. Organizational prac-
tice: HIV testing was primarily offered during reproductive and child health services and located near female-focused depart-
ments within health facilities. As these departments were women’s spaces, others could easily tell that men were using HIV
services. Structure of gendered expectations: Clients who successfully accessed HIV testing services were perceived as exemplify-
ing characteristics that were traditionally considered feminine: compliance (obeying instructions without explanation); defer-
ence (respecting providers regardless of provider behaviour); and patience (“waiting like a woman”).
Conclusions: Health institutions in Malawi were organized in ways that created substantial, multilevel barriers to men’s HIV
testing and reinforced perceptions of absent, difficult men. Future research should prioritize a gendered organization frame-
work to understand and address the complex realities of men’s constrained access to HIV services.
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1 | INTRODUCTION

Men in sub-Saharan Africa are less likely than women to test
for HIV, initiate treatment and remain in antiretroviral therapy
programmes [1]. Men’s absence from HIV testing services is
particularly concerning given that HIV testing is the entry
point for all other HIV services [2]. Across eight countries in
sub-Saharan Africa, 22% of men living with HIV remain undi-
agnosed compared to 10% of women[3]. In recent years,
extensive efforts have been made to better engage men [4],
however, gender disparities in HIV testing likely still remain

[3]. Importantly, men are also underrepresented in other
health services, such as tuberculosis [5]. In light of the persis-
tent gender disparities in HIV and other health services, there
is an urgent need to identify institutional barriers to men’s
use of services, and interventions to resolve them.
The structure of health institutions and how health services

are offered matters. Men are less likely to use HIV testing ser-
vices when providers are perceived as rude [6-7], testing ser-
vices are not private [8], services are offered at inconvenient
hours [9], or require long travel or wait times [8]. The organi-
zation of HIV programmes at the national and international
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level may also contribute to men’s underrepresentation in care.
In an analysis of 146 World Health Organization global or
regional HIV guidelines, women were three-times more likely
to be mentioned than men (13,882 vs. 4, 302) [10]. Men’s
representation improved slightly when excluding publications
dedicated to children, women and prevention of mother-
to-child transmission (PMTCT), however, even in “gender
neutral” documents, women were still twice as likely to be
mentioned as men (7,719 vs. 3,697 times). Similarly, among
119 policy documents from the President’s Emergency Plan
for AIDS Relief, men were rarely mentioned, and when they
were, men were often portrayed as perpetrators of the epi-
demic [11]. Men’s absence from international guidelines is
important because such documents largely shape national poli-
cies, and in turn, the structure of HIV services in local health
facilities [12,13]. Donor guidelines and priorities are especially
influential in countries that rely heavily on donors to fund
national programmes. For example, in 2016 only 14% of the
Malawi HIV response was funded domestically [14].
To date, extensive work has been done describing barriers

to men’s access to services both on the supply and demand
side, but gaps remain. On the supply side, research has focused
on narrow components of health institutions, such as patient–
provider interactions or the structure of individual services [9].
There is limited knowledge about how health institutions are
gendered across multiple levels of health policy, practice and
patient–provider interactions. On the demand side, narrow and
constraining norms of masculinity, characterized by physical
strength, aggression, sexual performance and sexual risk taking,
have been shown to limit men’s use of HIV and other health
services [13, 15]. However, most research has focused on how
harmful gender norms influence healthcare seeking behaviour
among individual men. Little is known about how these same
gender norms are embedded within, and perpetuated through,
the organization of health institutions.
Health institutions, like other social organizations, are

shaped by dominant social norms and social inequalities [16].
The few studies that have explored how health institutions
are organized have found that men in various regions had
fewer opportunities than women to engage with health insti-
tutions, and with HIV testing services more specifically [17-
20]. We build on this work by examining the gendered organi-
zation of health institutions across multiple levels in Malawi,
and whether institutions are structured to facilitate health
services utilization for one gender over the other.
We applied the theory of gendered organization that

asserts that organizations are built on and reproduce not only
gender norms, but also gender inequalities [16]. The theory
has been predominantly applied to women’s entry and
advancement in traditionally male occupations [21, 22]. The
theory posits that organizations shape and reaffirm harmful
gender norms across three levels (examples given from litera-
ture on women in the workplace): (1) organizational policy,
including the absence of maternity leave, breastfeeding
accommodations and protection against sexual harassment
[23]; (2) organizational practice, such as impromptu high-level
meetings after work hours [24]; and (3) the structure of gen-
dered expectations, such as when traditionally male characteris-
tics are required for success within the organization, for
example commitment to full-time or intensive careers over
family obligations [25, 26].

We examined how Malawi’s health institutions are orga-
nized, and the implications of gendered health institutions on
men’s use of HIV testing services.

2 | METHODS

2.1 | Study design

We analysed mixed methods data from an ethnographic study
conducted in Malawi between October 2013 and September
2015. The full protocol is described elsewhere [12]. The study
included: national health policy documents; in-depth interviews
with providers and key informants; and observations of HIV
services offered within five health facilities in Zomba District,
Malawi. Facilities within Zomba varied in size and location,
ranging from a large central hospital to smaller rural facilities.
The district had an 11% HIV prevalence at the time of the
study [27] and men comprised 35% of all adult HIV testers
[28].

2.2 | Data collection

2.2.1 | National policy

We analysed national health policy and guideline documents
published between 2010 to 2015 from the Malawi Ministry
of Health (n=6) [29-34]. We included national guidelines for
broader health services (not just HIV services) because these
can influence how men and women engage with health institu-
tions, and provide key opportunities for HIV education and
provider-initiated HIV testing [13]. National policies and rec-
ommendations can inform how local health facilities are orga-
nized and how men and women understand their role in the
health system [12]. Across all policies, we summarized preven-
tative health services recommended for men and women of
reproductive age (15-44 years), capturing the age groups with
the highest risk of HIV infection for both men and women
[27].

2.2.2 | In-depth interviews

Four research assistants conducted 29 in-depth interviews: 18
with healthcare providers (including the chief or “in-charge” for
each facility and providers who offered HIV testing services)
and 11 with national-level key informants (HIV policy makers
within the Ministry, HIV programme managers and local HIV
researchers). Interview guides focused on: (1) implementation
of HIV testing policies; (2) perception of men as clients; and (3)
perception of barriers to men’s use of HIV testing services.
Oral consent was attained from all respondents. Interviewers
and respondents were matched by gender. Interviews lasted
approximately 45 minutes and were conducted in either Chi-
chewa or English. All interviews were recorded, transcribed
and translated into English (if necessary).

2.2.3 | Observational journals

Observational journals were conducted by the same four
research assistants at five health facilities in Zomba, Malawi.
Observational journals are a form of local ethnography used
to examine the social dimensions of HIV in sub-Saharan Africa
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[28-30]. Observational journals are well suited to capture
practices within a health institution: documenting what people
say and how they interact with one another within the health
facility, which can be different from what they report in tradi-
tional research settings [29]. While observational journals can-
not capture all events within one setting, they provide an
important overview of common interactions and conversations
within routine settings [29].
Research assistants took detailed field notes about

observed interactions. At the end of each day, field notes
were compiled into detailed observational journals, describ-
ing the content and context of interactions. Observational
journals documented: (1) location of HIV testing services
within the health facility, as well as services offered near
HIV testing; (2) times when HIV testing was offered; (3)
composition of clients in the waiting spaces near HIV test-
ing services and (4) interactions between clients, and
between clients and providers within waiting spaces, includ-
ing clinic protocols observed. HIV testing consultations were
not observed. Research assistants captured general interac-
tions within the facility, and not only barriers for men.
Observational journals were conducted over a five-month
period, with research assistants spending a consecutive 4 to
8 weeks observing each facility on a full-time basis. Fifty-
two observational journals (20-typed pages each) were com-
pleted in English. Descriptions of the activities were consis-
tent across research assistants, providing confidence in their
accuracy.

2.3 | Data analysis

For national guidelines, we used simple count techniques to
count the number of health visits required annually and
cumulatively (from 15 to 44 years) for men and women to
meet national preventative health service recommendations
[38]. For in-depth interviews and observational journals, we
developed a codebook using deductive and inductive tech-
niques [39]. Data were first coded by the level of gendered
organization: (1) organizational policy; (2) organizational
practice; and (3) the structure of gendered expectations.
Within each level, we developed deductive codes based on
existing literature. Inductive codes were added as transcripts
were analysed. The codebook was finalized after reading 10
in-depth interview transcripts and five observational journals.
Qualitative data were analysed using Atlas.ti [40] and were
triangulated to develop a coherent, holistic description of
findings [41].

2.4 | Ethics approvals

Ethical approval was received from the Colorado Multiple
Institutional Review Board and Malawi’s National Health
Sciences Review Committee.

3 | RESULTS

Below we examine the organization of health services across
the three levels of the gendered organization (Table 1). We
also explore implications of a gendered health institution on
men’s use of HIV testing services.

3.1 | Organizational policy

3.1.1 | National recommendations for health services

Table 2 describes Malawi guidelines for health services and
the cumulative number of health visits required across one’s
reproductive lifetime (15-44 years) to meet recommendations.
Five of the seven recommendations were for women’s

reproductive health or children under five years of age. Most
recommendations required multiple visits each year. High fer-
tility rates in Malawi (4.4 children) [27] meant that women
were expected to attend 176-433 reproductive or child health
visits during their reproductive lifetime; an average of 6-16
visits/year.
Recommendations for men of the same age range included

annual HIV testing and voluntary medical male circumcision
(VMMC), resulting in 32 health service visits during men’s
reproductive lifetime; or an average one visit per year. Esti-
mate justifications and assumptions are provided in Table S1.
Key informants believed that men’s absence from national

recommendations had several important consequences. Men
did not have universal entry points for HIV testing and there-
fore few opportunities for provider-initiated-testing-and-coun-
selling (PITC), a critical strategy to increase testing coverage
at a population level.

Clinics do not have favourable conditions for men to go for
HIV testing . . . Men can only come to the clinic for HIV

Table 1. Summary of the gendered health institution for HIV

testing services in Malawi, by level of the gendered organiza-

tion

Level of gendered

organization Example in Malawi

Organizational policy

Health service

recommendations

Malawi guidelines recommend 176-433

health service during women’s

reproductive lifespan (15-44 years)

versus 32 health service for men in

the same period

Health education Health education services were not

provided at locations or health

services frequented by men

Organizational practice

Service availability HIV testing primarily available during

hours of ANC services

Physical environment HIV testing often located near or in

ANC, family planning or under-five

services

Structure of gendered expectations

Successful clients have

feminine

characteristics

Successful clients exemplify feminine

characteristics: patience (waiting);

compliance (obeying instructions

without explanation); and deference

(respecting providers)

ANC, antenatal care.

Dovel K et al. Journal of the International AIDS Society 2020, 23(S2):e25517
http://onlinelibrary.wiley.com/doi/10.1002/jia2.25517/full | https://doi.org/10.1002/jia2.25517

20

http://onlinelibrary.wiley.com/doi/10.1002/jia2.25517/full
https://doi.org/10.1002/jia2.25517


testing. That’s all. But women can go [anytime] . . . Women
go when the child is born and when the child is sick, the
child is tested and the mother as well. And women must
also test during pregnancy. But there is no service to
encourage men to come to the hospital where they can also
be tested. (Male provider, Facility 5)

3.1.2 | Health education

Men’s limited engagement with health institutions also meant
they had little limited exposure to health education. Further,
most health education strategies were offered alongside
female-focused services, such as antenatal care (ANC), family
planning, and underfive services, and in the morning hours.
Key informants believed limited exposure to health education
contributed to men’s poor knowledge and awareness of health
services.

Men are certainly unequipped [to use HIV services]. Men
are not given skills. Since they were born up they are
ignored about health and about taking care of families. They
are completely left alone because people assume they
already know. So what do we expect from men? They have
no knowledge. Men run away from the clinic. . . . We think
that shows power? No, men are scared . . . Women are at
the clinic multiple times and are given information. Men are
not. (Male key informant, local researcher)

In contrast, key informants believed women were frequently
exposed to HIV services and educational materials. One
female provider suggested that ANC services gave women a
“mind for testing” because they learned how to overcome bar-
riers to testing and normalized testing for women at key mile-
stones in their lifetime (Female provider, Facility 4).
Some key informants reported that the lack of recommen-

dations for men’s health led men to reject health institutions
altogether because they believed they had no place within
them.

All programmes are targeting women. They [men] say, “Fine.
We will move the other way.” And by the time we [health
institution] decide that we want to address men, we now
have to chase them. It’s obvious that we haven’t been fair
to women as far as rights are concerned. But now to try to
solve the problem we are creating another problem. (Male
key informant, HIV District Coordinator)

3.2 | Organizational practice

3.2.1 | Service availability

In large hospitals (two of five facilities), HIV testing services
were available during most facility hours. In small, rural health
centres (three of five facilities), HIV testing was primarily
offered alongside ANC services, usually in the early morning
and on specific days. Testing could be accessed outside these
hours, but often required extended wait times before a provi-
der was available. In four of five facilities, the study team
observed non-pregnant clients turned away from HIV testing
because a qualified provider was not available.

Here there is no one [provider] who is specialized for HIV
testing . . . we have someone, but after antenatal [they] are
sometimes busy with other things. People wait and get tired
so they choose to go. (Male Provider, Facility 2)

Limited service availability may affect both men and non-
pregnant women. However, women’s universal entry point
during ANC services means that most women will be able to
access HIV testing throughout their lifetime, regardless of
challenges related to service availability during non-ANC
health visits.

3.2.2 | Physical environment

Testing services were often located near ANC and/or children
under-five services (three of five facilities). Providers reported

Table 2. Malawi Ministry of Health recommended health services and estimated visits required across the reproductive lifespan

(15-44 years)

Service Target population

Estimated number of visits between 15-44 years

Women: five-year FP

(implant; 9%a)

Women: quarterly FP

(injectables; 23%a)

Women: monthly FP

(pills; 2%a) Men

ANC Women 18 18 18 –

Delivery Women 4 4 4 –

Post-natal Women 4 4 4 –

Family planning Women 7 88 264 –

Under-five Women 120 120 120 –

HIV testing Women and men 23 23 23 29

Circumcision Men – – – 3

Total 176 257 433 32

ANC, antenatal care; FP, family planning.
a

DHS 2016[27]

Dovel K et al. Journal of the International AIDS Society 2020, 23(S2):e25517
http://onlinelibrary.wiley.com/doi/10.1002/jia2.25517/full | https://doi.org/10.1002/jia2.25517

21

http://onlinelibrary.wiley.com/doi/10.1002/jia2.25517/full
https://doi.org/10.1002/jia2.25517


that the only reason for men to be in these traditionally
female-oriented spaces were involvement in ANC (which was
rare) or HIV services. Since clients often waited many hours
to receive care, providers acknowledged that men faced an
increased risk of being identified as accessing HIV services.

If a woman walks into this building people can think of
those [under-five and antenatal services]. But a man, if a
man comes to this building people definitely think, ‘Ah, HIV’.
(Male provider, Facility 3)

3.3 | Structure of gendered expectations

Observational journals and interviews with providers revealed
three key traits clients needed to successfully access HIV testing
services: (1) compliance; (2) deference; and (3) patience, all char-
acteristics traditionally viewed as feminine. Findings from in-depth
interviews were similar across both male and female providers.
Clients were expected to comply with provider instructions,

often without a description of why the instructions were given.
Nearly all providers mentioned that, in practice, clients were
rarely given explicit reasons as to why specific tests, treat-
ments or follow-up appointments were recommended. One
provider explained, “You just say, ‘HIV testing is important. You
should go get tested tomorrow or whenever you can’. That’s
it.” (Female provider, Facility 5).
Clients who were deferential were perceived to have better

experiences within the facility. Clients were expected to accept
rude behaviour from providers. Those who questioned provi-
ders’ authority were often shouted at or refused services. Cli-
ents who were willing to accept rude behaviour from providers
may have been more likely to continue attending health facili-
ties, even after negative experiences, and therefore more likely
to be exposed to HIV testing services in the future.
Successful clients were viewed as patient and waited

extended hours to receive services. While facilities had set
working hours, the availability of facility staff varied widely,
with frequent staff absences. Furthermore, the number of cli-
ents seeking care were often extremely high, so that even
when providers were present, clients still faced extended wait
times of two or more hours. Most providers recognized that
men did not like waiting with women. Clients would criticize
men who waited in long queues, mocking men for “waiting like
a woman.” A female research assistant observed:

Two young men stood on a line of women. One of the
[women] said that “males do not stand in line. They are
wasting their time there as if they are females.” . . . (Female
Research Assistant, Facility 4).

4 | DISCUSSION

We examined the gendered organization of health institutions
and its influence on men’s use of HIV testing services in
Malawi. Taking an institutional, multi-level approach, we exam-
ined holistic barriers within the Malawi health institutions that
may deter men’s use of not only HIV services, but health ser-
vices more broadly. We found that the health institutions were
organized around children’s and women’s reproductive health

in ways that limited or discouraged men’s engagement in care,
leading to substantial, multi-level barriers to men’s HIV testing
within health institutions. While we examined the implications
of gendered health institutions on men’s use of HIV testing
services, these same institutional barriers likely impact men’s
representation in other health services as well.
Within organizational policy, national health guidelines pro-

vided few recommendations for men of reproductive years
(15-44 years) to access routine care as compared with women
of the same age range, resulting in minimal routine health vis-
its for men. Universal entry points for men were limited to
HIV testing, VMMC and acute care. Lack of entry points
meant there were few natural opportunities to routinely offer
PITC to men, a critical strategy for HIV testing [42]. The lack
of a universal entry points for men may further perpetuate
community-level socialization that health services and health
facilities are women’s spaces [12]. Routine outpatient services
could provide an entry point for men. However, we found that
general health education was not common within these ser-
vices, suggesting a missed opportunity to offer HIV testing
and referral for treatment. Men’s limited engagement with
health institutions contributed to what key informants
described as major gaps in men’s knowledge and familiarity
with health institutions. Other research in the region has pre-
viously described limited health literacy and knowledge among
men [4].
Within organizational practice, HIV testing services were not

readily available except during times when ANC, family plan-
ning or under-five services were being offered. This resulted
in longer than usual wait times for outpatient attendees, and
at times, complete unavailability of HIV testing. Furthermore,
HIV services were often offered in or near women’s reproduc-
tive and children’s health departments, making it difficult for
men to access confidential care. Our findings support previous
reports that the feminized environment of facilities may lead
to unwanted HIV status disclosure for men [44].
Within the structure of gendered expectations, successful cli-

ents needed to have characteristics that were considered tra-
ditionally “feminine". These included (1) compliance (obeying
provider instructions without an explanation as to why instruc-
tions were given), (2) deference (being respectful and passive
to providers, regardless of provider behaviour), and (3)
patience (waiting extended hours). Other studies also describe
the ideal (or successful) client as self-motivated, compliant,
passive and deferential [45-47]. Providers may be more likely
to refuse or provide sub-optimal care to men who do not
demonstrate these ideal characteristics. In Zimbabwe, for
instance, providers were less likely to offer HIV testing to chil-
dren accompanied by male versus female guardians [48]; and
in Uganda, providers excluded some men during antenatal vis-
its, even if men attended as part of a male involvement pro-
gramme [49].
What can be done to address gendered health institutions

in the context of HIV services? One strategy widely imple-
mented across sub-Saharan Africa is outreach services for
men. HIV self-testing, community, index and work-based HIV
testing strategies generally increase testing among men [9].
However, outreach strategies alone will not alleviate health
disparities for men. For HIV-positive men, sustained engage-
ment in health facilities after testing positive is critical for
long-term outcomes.
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Immediate strategies are needed to address organizational
structures that contribute to gendered health institutions and
their negative health effects for men. Such changes promise
to improve not only men’s use of HIV testing services, but
men’s use of other services in which they have historically
been underrepresented. First and foremost, universal entry
points for men are essential. Potential entry points include
outpatient departments [50], fatherhood and non-communica-
ble disease screening for older men [51]. Male-focused health
education services that resonate with men’s priorities and
concerns have been found effective in some settings [4].
Improved infrastructure to facilitate private HIV testing
spaces near outpatient departments, along with innovative
strategies to reduce testing wait times such as facility-based
HIV self-testing [52] or increased staffing, may be required.
Finally, innovative strategies are needed to address negative
male stereotypes held by policy makers and health care work-
ers. To date there are few interventions aimed to change neg-
ative male stereotypes, and additional research is needed to
identify specific strategies that can help to this end.

4.1 | Limitations

This study has several limitations. First, data are from 2013
to 2015 and may not reflect the current situation on the
ground. However, recent literature show that men are still
absent from national guidelines [53] and continue to com-
prise the minority of HIV services [1], suggesting that our
findings are still relevant. Second, observational journals can-
not capture all events within participating health facilities,
and may exclude mundane events that research assistants
did not notice or deemed unworthy of documentation. Addi-
tional limitations of observational journals are discussed in
depth elsewhere [36]. Third, social desirability bias is com-
mon in in-depth interviews and cannot be excluded as a pos-
sibility within the current study. Fourth, this paper does not
examine men’s interpretation and internalization of gendered
organizations or the gendered interactions within health insti-
tutions. This deserves further exploration in future research.
Finally, findings may not be generalizable outside Malawi,
however, similar gendered health institutions likely exist
throughout sub-Saharan Africa as national HIV programmes
are largely influenced by international donor guidelines and
priorities.

5 | CONCLUSIONS

The gendered health institution in Malawi created substantial,
multi-level barriers to men’s use of HIV testing services that
straddle organizational policy, organizational practice and the
gendered expectations of how clients should interact with pro-
viders. Future research should prioritize a gendered organiza-
tion framework to address the complex reality of men’s
engagement with HIV services.
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Abstract
Introduction: Engaging at-risk men in HIV prevention programs and services is a current priority, yet there are few effective
ways to identify which men are at highest risk or how to best reach them. In this study we generated multi-factor profiles of
HIV acquisition/transmission risk for men in Durban, South Africa, to help inform targeted programming and service delivery.
Methods: Data come from surveys with 947 men ages 20 to 40 conducted in two informal settlements from May to Septem-
ber 2017. Using latent class analysis (LCA), which detects a small set of underlying groups based on multiple dimensions, we
identified classes based on nine HIV risk factors and socio-demographic characteristics. We then compared HIV service use
between the classes.
Results: We identified four latent classes, with good model fit statistics. The older high-risk class (20% of the sample; mean
age 36) were more likely married/cohabiting and employed, with multiple sexual partners, substantial age-disparity with part-
ners (eight years younger on-average), transactional relationships (including more resource-intensive forms like paying for part-
ner’s rent), and hazardous drinking. The younger high-risk class (24%; mean age 27) were likely unmarried and employed, with
the highest probability of multiple partners in the last year (including 42% with 5+ partners), transactional relationships (less
resource-intensive, e.g., clothes/transportation), hazardous drinking, and inequitable gender views. The younger moderate-risk
class (36%; mean age 23) were most likely unmarried, unemployed technical college/university students/graduates. They had a
relatively high probability of multiple partners and transactional relationships (less resource-intensive), and moderate haz-
ardous drinking. Finally, the older low-risk class (20%; mean age 29) were more likely married/cohabiting, employed, and highly
gender-equitable, with few partners and limited transactional relationships. Circumcision (status) was higher among the
younger moderate-risk class than either high-risk class (p < 0.001). HIV testing and treatment literacy score were suboptimal
and did not differ across classes.
Conclusions: Distinct HIV risk profiles among men were identified. Interventions should focus on reaching the highest-risk
profiles who, despite their elevated risk, were less or no more likely than the lower-risk to use HIV services. By enabling a
more synergistic understanding of subgroups, LCA has potential to enable more strategic, data-driven programming and evalu-
ation.

Keywords: segmentation; male; multiple sexual partners; transactional sex; alcohol; gender norms; Latent class analysis
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1 | INTRODUCTION

Men—previously a “blind spot” in an HIV response focused
primarily on women and children [1,2]—are now its frontier.
In sub-Saharan Africa, men experience intractably high HIV
incidence, and contribute to high incidence among adolescent
girls and young women (AGYW) [3-5]. Men in the region are
also less likely than women to test for HIV, initiate antiretrovi-
ral treatment (ART), and be virally suppressed, and are more
likely to die of AIDS-related illnesses [2]. For these reasons,

there has recently been intensified interest in reaching more
men with comprehensive social and behavior change program-
ming as well as biomedical prevention and treatment services.
Men are not a monolithic group with respect to HIV risk,

even in severe epidemics, and those at highest risk are often
“hidden” or “hard to reach” [6]. The goals of understanding
and reaching subgroups of men most at risk are currently
impeded by few effective tools to figure out how to do so.
Increasing age is a clear risk factor for HIV acquisition in
South Africa, with prevalence among men rising steeply
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between ages 20 to 40 [5,7]. Five-year age bands (e.g., 20 to
24, 25 to 29) are commonly used to establish and monitor
HIV prevention and treatment targets, yet this may be insuffi-
ciently nuanced since within any age band, there are likely
men at both higher and lower risk. Several key behavioral/atti-
tudinal determinants underlie risk for both acquiring and
transmitting HIV in high HIV prevalence settings like South
Africa. These include having sex without condoms with multi-
ple sexual partners [6,7], alcohol abuse [7,8], and inequitable
gender norms and unequal relationship power [9-12]. Age-dis-
parate and transactional sexual relationships further con-
tribute to heightened HIV transmission from men to women,
and particularly AGYW [13-15]. Studies examining these fac-
tors most commonly use regression-based approaches and
yield information about relationships between individual vari-
ables. Yet theory suggests that it is, in fact, combinations of
factors that synergistically contribute to heightened risk.
Latent Class Analysis (LCA) provides a rigorous, data-driven

approach to identifying a set of “hidden” subgroups/classes
characterized by multiple dimensions in survey data [16, p.
157,17]. LCA can be thought of as a “person-centered”
approach to data analysis, in contrast to the dominant “variable-
centered” approach described previously with respect to com-
mon regression analyses. The latent classes are identified based
on patterns of responses on a selected set of variables, that
best represent the data [17]. Originally developed in the
1950’s, LCA has been increasingly used in social and behavioral
science research over the last decade [16]. Studies employing
LCA in the health field have focused on understanding patterns
of substance use/abuse, adolescent risk behaviors, mental
health, and intimate partner violence [17-19]. Several recent
studies have applied LCA to understanding risk for HIV or sexu-
ally transmitted infections (STIs). [20-26], as well as patterns of
HIV testing [27,28]. One recent study among AGYW in South
Africa employed LCA to profile their types of male partners,
finding five distinct partner types that were associated with inci-
dent HIV infection [29]. However, to our knowledge no studies
among men in sub-Saharan Africa have employed LCA to better
understand their risk for HIV acquisition/transmission.
In this study we used LCA to identify HIV risk profiles among

men in Durban, South Africa. Our goal was to develop an
approach for profiling subgroups of men in terms of HIV acqui-
sition/transmission risk that is data-driven, informative for pro-
gramming, and potentially applicable in other contexts. We
conceptualized HIV risk broadly as risk of either acquiring or
transmitting HIV, since our intention was to develop profiles
that could inform comprehensive programs to prevent both,
and most of the behaviors and attitudes we examined underlie
both risk of acquisition and transmission. After developing the
profiles, we compared use of HIV services between them.

2 | METHODS

2.1 | Study population

From May-September 2017, we administered surveys to 962
men in two peri-urban informal settlements in eThekwini dis-
trict (Durban), Kwa-Zulu Natal (KZN) province, South Africa.
KZN has the highest adult HIV prevalence in the country, at
27% [7]. Informal settlements are characterized by high pop-
ulation density, informal housing structures, and scarcity of

social services. South Africa’s National Strategic Plan for HIV,
TB and STIs 2017 to 2022 identifies people living in infor-
mal settlements as a vulnerable population for HIV and STIs,
in need of customized and targeted interventions [30].
Eligible participants were between the ages of 20 to 40.

Recent population-based research in the region has suggested
that it is ages 25 to 40 years at which men are most likely to
acquire HIV, as well as transmit HIV to AGYW (ages 15 to
24) [31].

2.2 | Procedures

About two-thirds of men were recruited at “hot spot” venues,
and one-third at HIV service sites. This dual recruitment strat-
egy was intended to capture a sample of likely high-risk male
partners of AGYW, as well as men already attending HIV pre-
vention and treatment services. Hot spot venues were identi-
fied by key informants and included drinking establishments,
taxi ranks, and university surrounds (e.g., hang-out spots near
university campuses). HIV service sites were both facility-
based (government/NGO clinics) and community-based (mo-
bile/home-based/workplace testing). Additional details about
recruitment procedures are included in the Data S1.
The survey was administered by a trained interviewer in isi-

Zulu or English and took an average of 45 minutes. The inter-
viewer read out each question to the respondent and then
entered his response using a tablet.

2.3 | Measures

We developed hypotheses a priori about HIV risk profiles, based
on formative research with key informants in Durban (focus
group discussions/in-depth interviews with HIV program/ser-
vice staff and community opinion leaders) and known demo-
graphic features of the study area (e.g., concentration of post-
secondary institutions and industry/informal labor-related
employment; low marital/cohabiting rates [32,33]). We chose
not to construct separate LCA models for risk of HIV acquisi-
tion versus transmission for several reasons. First, as described
above, most of the behavioral/attitudinal determinants we
examined confer risk for both acquisition and onward transmis-
sion, and we wanted to identify profiles that could inform com-
prehensive programs to prevent both. In addition, restricting
samples by self-reported HIV status was not advisable given
likely underreporting of HIV-positive status and low sample size
of HIV-positive men (n = 84) (for further detail see Data S1).
We identified ten demographic, attitudinal, and behavioral

variables we believed would define and distinguish between
the hypothesized profiles, informed by the literature described
previously regarding key risk factors for HIV acquisition/trans-
mission. It was not informative to include self-reported HIV-
positive status in the model, since prevalence increased with
age per known prevalence patterns among men in KZN [5,7].
Table 1 includes detailed descriptions of the measures.

2.4 | Analysis

2.4.1 | Model definition

All analyses were conducted using Stata v15 [38]. The LCA
followed an iterative process that involved constructing a
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Table 1. Measures for variables included in LCA models and postestimation analyses

Variable Measure description

Socio-demographics

Age Continuous; based on the question “What is your age?”

Marital/cohabiting status Binary; defined as married or cohabiting versus not, based on the question “What is your current

relationship status?”

Highest level of education

completed

Ordinal; consolidated from six response options into three categories: some secondary or less, secondary,

or technical college/university. Based on the question “What is the highest level of education you have

completed?”

Occupation Categorical; seven categories, including unemployed. Based on the questions “Are you currently working”

(with “No” corresponding to the unemployed category) and “What do you do for work?”, with 24 response

options. The final occupation variable was consolidated into seven categories (including unemployed as

one), based on (a) sufficient sample size in each occupational category, and (b) grouping similar

occupation types together. Response options with <10 responses, that could not be meaningfully

combined with others to form a category making up >5% of the sample, were categorized as ‘other’

HIV risk factors

Endorsement of inequitable

gender norms

Binary; based on mid-point cutoff of a continuous scale score. The continuous variable was measured using

an adapted version of the Gender-Equitable Men’s (GEM) Scale [34], previously validated in South

Africa [35]. The final 19-item scale demonstrated good reliability (ordinal theta = 0.93 [36]). Example

items are: “A man should have the final word about decisions in his home”; “Sometimes a woman needs to be

put in her place”; and “It is a woman’s responsibility to avoid getting pregnant.” Response options were

agree/partly agree/do not agree. We generated a mean GEM Scale score for each respondent. Then, for

clear interpretation (i.e., identifying highly inequitable gender norms), and to reduce the number of

continuous variables in the model to improve convergence, we dichotomized scores at the midpoint of

the possible range to represent endorsement of more inequitable versus equitable views

Number of sexual partners in the

last year

Ordinal; with 3 categories: 0 to 1, 2 to 4, or 5+ sexual partners in the last year. Based on the question

“Over the last 12 months, how many different female sexual partners have you had? If you are not sure of the

exact number please give a best guess.” (Of note, <1% of respondents reported ever having had sex with a

man.) Categorizing the number of sexual partners into 0 to 1, 2 to 4, or 5 + helped differentiate two

aspects of interest: (a) the class’ prevalence of no partners/monogamous relationships (i.e., 0 to 1 vs.

more), and (b) the proportion with a very high number of sexual partners (i.e., 5+ vs. fewer)

Age disparity of relationships Continuous; calculated as the mean age difference with up to the respondent’s last three non-marital/non-

cohabiting partners reported on a partner grid (for each, subtracting the partner’s reported current age

from the respondent’s age). Most partners were younger; 13.5% of non-marital/non-cohabiting partners

were older (median of 2 years older; data not shown). Age difference with any marital/ cohabiting

partners was not included in the calculation because in KwaZulu-Natal marital/cohabiting partners tend

to be closer to men’s own age [31], whereas this indicator mainly seeks to capture contribution of age

disparity to risk of HIV transmission from men to younger women

Consistent condom use Binary; with each of up to the last three non-marital/non-cohabiting partners reported in a partner grid,

defined as reporting ‘always’ (vs. ‘sometimes’ or ‘never’) in response to the question “For the last

3 months you were having sexual intercourse with [this partner], how often was a condom used?”

Engaging in transactional

relationships in the last year

Categorical; three categories including: none, less resource-intensive, and more resource-intensive. This

categorization was based on reporting giving at least one item or service (the response categories)

‘mainly so you could start or stay in a sexual relationship’ with a partner [13]. Men who qualified but

were married/cohabiting with no other reported partners in the last year, were coded as not having

transactional relationships, since transactional sex is commonly defined as involving exchange of sex for

material support with non-marital/non-cohabiting partners. “Less resource-intensive” transactional

relationships included providing cash/money; drugs, food, cosmetics, clothes, a cell phone, airtime;

transportation; or somewhere to sleep for the night. “More resource-intensive” included providing

somewhere to live; support or money for their children or family; or money to pay for debt/loans/school

or university fees. Since most men who reported “More resource-intensive” forms also reported less

resource-intensive forms, to create mutually exclusive categories, “More resource-intensive” included

either only providing more-resource intensive, or both more- and less-resource intensive
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series of models and refining the variables included. We began
by fitting 1- to 5-class models. With each model, we assessed
identification, interpretability, overall model fit, and each indi-
cator’s ability to differentiate among the classes (e.g., >5% dif-
ference between most classes). If an indicator consistently
produced similar probabilities across all of the classes, it was
excluded from the model.
Final model selection was based on identification and rela-

tive-fit statistics (for details see Table 4 and the Data S1), as
well as interpretability. For interpretability, we considered
whether the latent classes made logical sense and were dis-
tinct from each other [17]. The final model yielded probabili-
ties for class membership, and, for each class, item response
probabilities for each indicator.

2.4.2 | Postestimation analyses

For postestimation analyses, each respondent was assigned to
a class based on their highest posterior latent class probabil-
ity. We then assessed associations between class membership
and four variables (for which measures are described in
Table 1): HIV testing in the last year, ever-circumcised, treat-
ment literacy score, and current ART use (among HIV-positive
men). Poisson regression was used for treatment literacy (a
count variable). For the rest, generalized linear models with a
binomial distribution and log link function were used to com-
pute prevalence ratios. This is a recommended approach for
binary outcomes characterized by relatively high prevalence

[39,40] (a sensitivity analysis using logistic regression yielded
nearly identical results). We adjusted models for type of hot
spot venue/service site. We did not adjust for demographic
characteristics because those characteristics were included in
the LCA model.

2.5 | Ethics

This study was approved by the Institutional Review Boards
at the Population Council and University of Kwa-Zulu Natal.
We obtained written informed consent from all participants.

3 | RESULTS

A total of 962 men participated in the survey. The response
rate was 97.3% (18 refusals) at hot spot venues and 99.1% at
HIV service sites (3 refusals); this reflects the proportion
agreeing to participate after entering the study tent and being
read a description of the study. Fifteen respondents were
dropped from the analysis since they were missing values for
three or more of the ten variables included in the initial LCA
models. This resulted in a final sample size of 947, 638
recruited at hot spot venues and 309 at HIV service sites.
Sample characteristics are presented in Table 2. The mean

age was 28 years (range 20 to 40). Fifteen percent of partici-
pants were married or cohabiting, similar to documented mari-
tal/cohabiting rates in urban informal settlements in the

Table 1. (Continued)

Variable Measure description

Hazardous drinking Binary; measured using the concise version of the Alcohol Use Disorders Identification Test (AUDIT-C)

[37], which asks whether, how much, and how often the participant drinks alcohol, with a total score

ranging from 0 to 12. We created a binary variable with a score of 4 or above (standard cutoff)

indicating hazardous drinking [37]

HIV service use measures (for postestimation analyses)

HIV testing in the last 12 months Binary; based on response of ≥1 to the question “In the past 12 months, how many times have you been

tested for HIV? Please only include tests for which you received the results. If you don’t know the exact number

give a best guess.” Men who self-reported being HIV-positive and initiating antiretroviral therapy over

12 months ago (suggesting they did not need to test for HIV in the last 12 months), were coded as

missing

Circumcision status Binary; based on answering ‘Yes’ to the question “Have you been circumcised?” (with validity of the response

further confirmed/corrected through a series of follow-up questions, e.g., age circumcised, type of

circumcision, whether considering getting circumcised in the future)

HIV treatment literacy Discrete variable with values ranging from 0 to 5, based on the number of correct yes/no responses to

five questions about antiretroviral treatment: (1) “Can antiretroviral therapy (ART) help a person with HIV

to stay healthy and live longer?” (Yes = correct) (2) “Do you think HIV/AIDS can be cured?” (Yes = incorrect)

(3) “Are there any special drugs that a doctor can give a pregnant woman infected with HIV/AIDS to reduce

the risk of transmission to the baby?” (Yes = correct) (4) “Can taking breaks from antiretroviral therapy (ART)

make it work better in the long term?” (Yes = incorrect) (5) “Can taking antiretroviral therapy (ART) reduce

the risk of transmitting the HIV/AIDS virus to another person?” (Yes = correct)

Current antiretroviral therapy

(ART) use (among HIV-positive

respondents)

Binary; based on responding ‘Yes’ to the question “Are you currently taking antiretroviral therapy (ART)?”
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country [33]. Most had completed secondary school (56%),
and over one-third (39%) were unemployed. Among employed
men, the most common occupation was taxi/bus driver (25%),
likely due to having recruited partly at taxi ranks. Other com-
mon occupations included being a factory/construction worker,
informal laborer, service industry worker, and small business
owner/entrepreneur.

3.1 | Latent class solution

Initial variable re-coding (Table 1) was performed for about
half of the variables to eliminate collinearity, ensure adequate
cell size per response category, and/or condense certain con-
tinuous variables to enable model fit. We fit a one-class to a
five-class LCA model; each of these solutions was identified
except for the five-class. The only variable dropped due to low
variability across the latent classes was consistent condom

use (with up to last three non-marital/non-cohabiting part-
ners), which was consistently at about 20% for each class
(data not shown).
We found four latent HIV risk classes (Table 3). The four-

class model was selected because the classes were distinct
from each other in terms of item response probabilities and
were more interpretable than other class solutions. The model
also had good fit statistics (AIC = 21,275; BIC = 22,079;
entropy = 0.76) (Table 4). For ease of reference, we labeled
the four classes Older high-risk, Younger high-risk, Younger
moderate-risk, and Older low-risk. Younger/older age was cho-
sen to include in the label due to the discrepancy in ages
between classes (for simplicity classified as below/above the
sample mean of 28 years, within the sample’s limit of 20 to
40 years). Risk level was chosen to denote which classes may
be more important to reach with HIV prevention/care ser-
vices, and since for each class most or all risk characteristics
represented a consistent level of risk for HIV acquisi-
tion/transmission.
The older high-risk class comprised one-fifth (19.6%) of the

sample and had the highest mean age of the sample
(35.9 years). This class was the most likely of the classes to
be married/cohabiting (37.1%) and least likely to be unem-
ployed (16.8%). The occupation with the highest probability
was taxi/bus driver (30.0%). Men in this class had a 26.5%
probability of endorsing inequitable gender norms, and 46.7%
and 17.6% probabilities, respectively, of having 2 to 4 partners
and 5 + sexual partners in the last year. Among the classes,
these men’s relationships had the greatest age-disparity (on
average, 8.0 years younger) and were more resource-intensive
transactional in nature (20.5%). Finally, this class had a high
probability (58.7%) of reporting hazardous drinking.
The younger high-risk class (24.1 % of the sample) were

relatively young (mean age 27.2 years) and had a low likeli-
hood of being married/cohabiting (7.8%). They had a 66.2%
probability of having completed secondary school and a 20.9%
probability of being unemployed and were most likely to be
taxi/bus drivers (35.8%) and more likely than other classes to
be factory/construction workers (12.4%). Of the four classes,
this class was most likely to endorse inequitable gender
norms, at 38.8%. They also had the highest probabilities of
most risk behaviors, at 54.3% for having 2 to 4 partners in
the last year and 41.5% for having 5+; on average their part-
ners were four years younger than themselves. They had the
highest likelihood of engaging in transactional relationships,
primarily those less resource-intensive in nature (75.9%), as
well as hazardous drinking (72.6%).
The younger moderate-risk class was the most prevalent

class of the sample (36.4%), with an average age of
22.5 years. Among the classes, they were the least likely to
be married/cohabiting (3.6%) and the most likely to have com-
pleted technical college/university (32.1%). However, they also
had the highest probability (73.5%) of being unemployed
(although about half of those unemployed were still in school,
data not shown). The likelihood of endorsing inequitable gen-
der norms was similar to the older high-risk class, at 25.5%.
This class had a high probability of having multiple sex part-
ners (49.8% with 2 to 4; 22.5% with 5+), but the mean age
difference with these partners was only one year. They also
had a relatively high probability (50.7%) of having transac-
tional relationships, mostly less resource-intensive in nature

Table 2. Sample characteristics (n = 947)

n/Mean %/SD

Socio-demographic

Age 27.7 years 5.5 years

Married/cohabiting 146 15.4%

Education (highest completed)

Some secondary or less 215 22.7%

Secondary 529 55.9%

Technical college/University 203 21.4%

Occupation

Unemployed 370 39.1%

Taxi/bus driver 235 24.8%

Factory/construction worker 72 7.6%

Informal labor 51 5.4%

Service industry 63 6.7%

Small business/entrepreneur 48 5.1%

Other occupation 108 11.4%

Normative gender attitudes

Inequitable views towards gender norms 235 24.8%

HIV risk behaviors

Number of sexual partners in last year

0 to 1 277 29.3%

2 to 4 452 47.7%

5+ 218 23.0%

Age difference with last 3 partners (mean

years younger)

3.5 years 3.7 years

Transactional relationships

None 416 43.9%

Less resource-intensive 405 42.8%

More resource-intensive 115 12.1%

Hazardous drinking 486 51.3%

SD, Standard deviation. For each variable, missingness was < 2%.
Overall missingness was < 1%. Per Stata v15 standard procedures,
missing values were imputed based on equation-wise deletion, which
uses valid responses from other variables to estimate missing values
[41].
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(44.7%), but a lower probability than the high-risk classes of
engaging in hazardous drinking (at 41.2%).
Finally, the older low-risk class (mean age of 29.4) was

about as prevalent in our sample as the older high-risk class,
both at about 20%. They had a 24.8% likelihood of being mar-
ried/cohabiting, and a 20.2% likelihood of being unemployed.
Of the four classes, men in this class were least likely to
endorse inequitable gender norms (6.4%), have multiple sexual
partners (56.1% had 0 to 1 partner), engage in transactional
relationships, and report hazardous drinking.
Of note, there were no significant differences between the

classes in terms of recruitment strategy (i.e., hot spot venue
vs. HIV service site) nor location (i.e., the two informal settle-
ments). We conducted a sensitivity analysis in which we
restricted the sample to respondents who did not report
being HIV-positive. The resulting LCA model was markedly

similar to the full-sample model (see Data S1 for details),
therefore we chose the latter as the final model.
Figure 1 is a visual that aims to provide an easily-inter-

pretable snapshot of the four classes, to facilitate translation
into programmatic implications.

3.2 | Associations between latent class membership
and use of HIV services

For postestimation analyses, each respondent was assigned to a
class. Class assignment diagnostics (Table 4) suggested a low
chance of misclassification; for example, the average posterior
probabilities of class assignment ranged from 0.81 to 0.92.
Three-quarters (74.3%) of men assigned to the younger

moderate-risk class reported being circumcised (Table 5),
compared with 55.6% among the younger high-risk (aPR 0.75,

Table 3. HIV risk profiles among men (n = 947)

Class membership (probability)

Older high-risk

(19.6%)

Younger high-risk

(24.1%)

Younger moderate-risk

(36.4%)

Older low-risk

(19.9%)

Item response probabilities

Socio-demographic

Age 35.9 years 27.2 years 22.5 years 29.4 years

Married/cohabiting 37.1% 7.8% 3.6% 24.8%

Education (highest completed)

Some secondary or less 35.7% 20.0% 16.9% 23.8%

Secondary 46.5% 66.2% 51.0% 61.5%

Technical college/University 17.8% 13.8% 32.1% 14.7%

Occupation

Unemployed 16.8% 20.9% 73.5% 20.2%

Taxi/bus driver 30.0% 35.8% 11.5% 30.7%

Factory/construction worker 11.3% 12.4% 2.5% 7.6%

Informal labor 7.3% 5.1% 1.2% 11.4%

Service industry 10.2% 5.3% 3.3% 10.8%

Small business/entrepreneur 8.7% 9.4% 2.0% 2.0%

Other occupation 15.7% 11.1% 6.0% 17.3%

Normative gender attitudes

Inequitable views towards gender norms 26.5% 38.8% 25.5% 6.4%

HIV risk behaviors

Number of sexual partners in last year

0 to 1 35.7% 4.2% 27.7% 56.1%

2 to 4 46.7% 54.3% 49.8% 37.1%

5+ 17.6% 41.5% 22.5% 6.8%

Age difference with last 3 partners (mean

years younger)

8.0 years 3.6 years 1.1 years 3.6 years

Transactional relationships

None 49.7% 6.7% 49.3% 76.7%

Less resource-intensive 29.8% 75.7% 44.7% 14.2%

More resource-intensive 20.5% 17.6% 6.0% 9.1%

Hazardous drinking 58.7% 72.6% 41.2% 39.3%
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95% CI 0.68, 0.84, p < 0.001) and 45.1% among the older
high-risk (aPR 0.61, 95% CI 0.51, 0.73, p < 0.001). There was
no association between class membership and levels of HIV
testing in the last year (at 64 to 68% across classes) or HIV
treatment literacy (at 3.4 to 3.7 on a scale of 0 to 5). Among
HIV-positive men, current ART use was similar between
classes at 89 to 96%.

4 | DISCUSSION

This study demonstrated the value of applying LCA to
advance HIV prevention research in sub-Saharan Africa, by
enabling a more synergistic understanding of subgroups of
men. We identified four distinct HIV risk profiles among men
in Durban, with different socio-demographic characteristics

Table 4. Model fit statistics and class assignment diagnostics

Goodness-of-fit statistics

Model Observations Log likelihood DF AIC BIC Entropy

1-Class 947 �11363.3 19 22764.6 22856.8 —

2-Class 947 �1002.1 37 22078.2 22257.7 0.79

3-Class 947 �10878.1 55 21866.1 22133.0 0.78

4-Class 947 �10789.2 73 21724.5 22078.8 0.76

Assignment accuracy diagnostics

Classes Probability of class membership Proportion assigned to class AvePP OCC

Older high-risk 0.196 0.196 0.92 47.17

Younger high-risk 0.241 0.250 0.81 13.43

Younger moderate-risk 0.364 0.360 0.91 17.67

Older low-risk 0.199 0.193 0.82 18.34

AIC, Akaike Information Criteria; AvePP, Average (mean) Posterior Probability of Assignment, ≥0.70 indicates high assignment accuracy [42]; BIC,
Bayesian Information Criteria, with lower values signifying a better fit [17]; DF, degrees of freedom; OCC, Odds of Correct Classification,
OCC > 5 represents high assignment accuracy [42].
The closer the entropy value is to 1, the stronger the separation between classes [43].
The 4-class model does not meet the conditional independence assumption; however, experts have emphasized that this assumption is more diffi-
cult to meet when classifying based on behavioral indicators, and that conditional independence must be balanced with interpretability [44,45].
We did not calculate the Likelihood-Ratio test for each model, since this test is based on the chi-squared statistic which requires observed and
expected values and can only be used when all indicators are categorical [41].

Figure 1. Graphic summarizing men’s HIV risk profiles, Durban, South Africa.
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and risk factors. Two of the four profiles (one younger, one
older) had markedly higher likelihoods of HIV risk factors than
the lower-risk groups and, despite this, were less or no more
likely to use services.
LCA results clearly distinguished between the classes. There

were large differences in most indicators and substantial con-
sistency of risk factor probabilities within each class. Including
demographic, attitudinal, and behavioral indicators within the
LCA model (as opposed to just risk behaviors) helped develop
more interpretable and nuanced profiles, which could prove
more useful to intervention planning. Taken together, these
findings add to a developing evidence base demonstrating the
benefits of a multidimensional approach to modeling HIV
acquisition/transmission risk [46], and could help identify sub-
groups of men we need to prioritize for prevention programs
and services. Complementing these findings with qualitative
research and consultations with local stakeholders could help
funding agencies and implementing partners further translate
the profiles into concrete decisions about where and how to
reach these groups and with what types of programming/ser-
vices.
The popular discourse and peer-reviewed literature have

focused much attention on older men with financial means
having much younger female partners, with relationships moti-
vated by transaction and power imbalances—often called
“sugar daddies” or “blessers” [47-50]. Recent evidence from
phylogenetic analyses in South Africa suggests it is men of
approximate ages 25 to 40, on average 8.7 years older than
their non-marital/non-cohabiting partners, who contribute the
most incident infections among AGYW [31]. One-fifth of our
sample of men ages 20 to 40 generally fit the “sugar daddy”
description; thus, this group still requires tailored prevention
activities. However, it was in fact younger men—one-quarter

of the sample—who were found to reflect the highest levels
of risk.
The younger high-risk class should be a particular focus of

prevention efforts, as they had the highest probabilities
across nearly all risk indicators, as well as suboptimal HIV
service uptake. With a mean age of 27, around the peak age
for incidence among men and male partners of AGYW [5],
strategic HIV testing, with immediate linkage to care, as well
as voluntary medical male circumcision (VMMC), are all pri-
orities for this group. Workplaces—such as taxi ranks, facto-
ries, and construction sites—could be potential community
testing and VMMC promotion sites for younger high-risk
men.
The most prevalent profile among our sample was younger

moderate-risk men, at 36%, who were commonly university/
technical college students/graduates and unemployed. Their
predominant risk factor for acquiring/transmitting HIV was
their high probability of having multiple sexual partners (in-
cluding 5 + partners); this was tempered by a lower mean age
difference with partners and lower probability of transactional
relationships than the younger high-risk class. Finally, the older
low-risk profile had markedly low probabilities of risk behav-
iors compared with the other profiles. Further research with
this group could provide insights into protective factors that
could aid in designing interventions for the others.
Endorsement of inequitable gender norms was markedly

more likely among the younger high-risk group and less likely
among the older low-risk group. This is in line with previous
research demonstrating causal links between inequitable
gender norms/unequal relationship power and HIV risk
behaviors/incidence, and suggests that changing gender
norms should be prioritized within prevention programming
[9-10,12].

Table 5. Associations between latent class membership and HIV service use

Tested for HIV in last

12 months (n = 513)b Circumcised (n = 939)

HIV treatment literacy score

(range 0 to 5) (n = 944)

Currently taking

antiretroviral therapy

(n = 80)c

n (%) aPR (95% CI) n (%) aPR (95% CI) Mean � SD aIRR (95% CI) n (%) aPR (95% CI)

Full sample 337

(65.7%)

– 576

(61.3%)

– 3.55 � 1.00 – 73

(91.3%)

–

Older high-risk 57

(65.5%)

0.97

(0.79, 1.19)

83

(45.1%)

0.61

(0.51, 0.73)***

3.56 � 1.00 1.00

(0.96, 1.04)

27

(90.0%)

–d

Younger high-risk 89

(64.0%)

0.95

(0.82, 1.10)

130

(55.6%)

0.75

(0.68, 0.84)***

3.38 � 1.06 0.94

(0.88, 1.01)

16

(88.9%)

–d

Younger moderate-risk 138

(67.7%)

ref 252

(74.3%)

ref 3.57 � 1.03 ref 9

(90.0%)

–d

Older low-risk 53

(63.9%)

0.94

(0.78, 1.13)

111

(61.0%)

0.83

(0.71, 0.95)*

3.72 � 0.81 1.05 (0.98,

1.11)

21

(95.5%)

–d

Overall p-valuea 0.89 <0.001 0.18 0.88

Analyses adjusted for recruitment site.
a

Overall p-value represents overall statistical significance of difference between groups, based on Pearson’s chi-square test;
b

Among venue-based
sample only, since service-based sample included many coming for HIV testing. Excluded men who reported initiating ART (i.e., were diagnosed)
over 12 months ago;

c

Four of the 84 HIV-positive men did not provide a valid response regarding current ART use;
d

Small sample sizes for each
class precluded testing significance of differences between them; *p < 0.05, **p < 0.01, ***p < 0.001; significance of comparisons with the reference
category (ref; selected based on youngest mean age of the latent class).
aIRR, adjusted incidence rate ratio; aPR, adjusted prevalence ratio; CI, confidence interval; SD, standard deviation.
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It is important to recognize that the sampling strategy was
formulated to intentionally locate men at high risk of HIV by
focusing on informant-identified hot spot venues. This strategy
was effective, as the sample as a whole reported very high
levels of risk. Thus, concentrating future prevention activities
at such venues could help reach more of the “right” men with
HIV prevention interventions. Yet, equally important is that
even within this sample, it was possible to identify both
higher-risk and lower-risk groups. This suggests that using
approaches like LCA can help target limited resources in con-
texts where much of the population is at risk, as well as iden-
tify high-risk subpopulations within large samples.
Another unique approach of our study is comparing HIV

service uptake across profiles. With this information, program
planners and implementers can create a more nuanced picture
– beyond five-year age bands, for example – of who is being
reached with each type of service. To maximize prevention of
HIV acquisition and/or transmission, it is particularly important
to reach those at highest risk with services. Yet among men in
our study, the highest risk profiles did not use services any
more than the lower risk profiles. And, with the exception of
current ART use, HIV service use and consistent condom use
were suboptimal for all groups, per the current National
Strategic Plan for HIV, TB and STIs [30].
LCA could be a useful tool for future HIV prevention efforts

among men in several ways. Using LCA to profile men in
terms of their HIV acquisition/transmission risk is an approach
that could be replicated in other geographic locations. Apply-
ing LCA to existing survey data is also possible. Such surveys,
many of which include similar variables to those in the present
study, have been conducted in numerous high-prevalence loca-
tions that would benefit from a better understanding of at-risk
populations. This approach also has potential in terms of moni-
toring and evaluation. For example, using multiple cross-
sectional surveys, one could monitor changes in HIV service
use over time by profile or see how an intervention differen-
tially impacted each profile.
This study had several limitations. First, survey responses

were based on self-report, potentially introducing social desir-
ability bias. Second, the cross-sectional nature of the data pre-
cludes inferences that latent class membership was causally
associated with HIV service use. Third, the extent to which
the risk profiles are linked to actual HIV acquisition or trans-
mission remains unclear. Fourth, the conditional independence
assumption was not met for the final model, although we do
not believe this invalidates the model (see note below
Table 4). Fifth, by using posterior probability to assign class
membership, it is possible that some misclassification
occurred. Additionally, for the postestimation analysis for last-
year HIV testing, we coded as missing HIV-positive men who
initiated ART > 1 year ago as a proxy for diagnosis >1 year
ago (not captured on the survey); however this may have
missed some ineligible men. Finally, the study was limited to
two informal settlements in Durban and to men recruited at
hot spot venues and HIV service sites. Therefore findings,
including the prevalence of each latent class, may not be gen-
eralizable to all men ages 20 to 40 in Durban or other loca-
tions in the region. In addition, studies taking a different
approach to identifying profiles may find different profiles
than those identified in the present study.

5 | CONCLUSIONS

Study findings elucidate a nuanced picture of who the right
men are to reach with HIV prevention and treatment pro-
grams in Durban, South Africa, and how those programs could
be tailored for subgroups representing varying levels of HIV
risk. In particular, it is critical to reach both the younger and
older high-risk groups with HIV prevention programming and
services, grounded in an understanding of the different
characteristics of each (e.g., younger high-risk as employed,
non-university-affiliated, unmarried, with ubiquitous hazardous
drinking and minimally-resource-intensive transactional
relationships).
The extent to which the HIV risk profiles we found differ

for men in other geographic locations in South Africa and/or
other countries remains to be seen, presenting a rich area for
future research. It may be that similar patterns of risk, and/or
notable differences, will emerge across contexts. Future stud-
ies should also explore comparative advantages of having sep-
arate models for risk of HIV acquisition versus transmission,
particularly if biological endpoints are available, and employ
longitudinal designs to track change over time. In sum, LCA is
a promising data-driven tool for profiling population sub-
groups, that could enable more strategic design and evaluation
of HIV prevention, care and treatment programs.
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Abstract
Introduction: In South Africa, men living with HIV are less likely than women to test and know their status (the first UNAIDS
“90-90-90” target), and men have worse outcomes across the HIV care cascade. HIV self-testing (HIVST) may address this
testing disparity but questions remain over the most effective distribution strategy and linkage following a positive test result.
We implemented a men-focused HIVST distribution programme to evaluate components contributing to participation and
retention.
Methods: We conducted an implementation study of multi-venue HIVST kit distribution in rural and peri-urban KwaZulu-
Natal (KZN), South Africa. We distributed HIVST kits at community points, workplaces and social venues for on site or take-
home use. Clients could choose blood-based or oral-fluid-based HIVST kits and elect to watch an in-person or video demon-
stration. We provided a USD2 incentive to facilitate reporting test results by phone or SMS. Persons with reactive HIVST
results were provided immediate confirmatory tests (if used HIVST on site) or were referred for confirmatory testing (if took
HIVST off site) and linkage to care for antiretroviral therapy (ART) initiation. We describe the testing and linkage cascade in
this sample and describe predictors of reactive HIVST results and linkage.
Results: Between July and November 2018, we distributed 4496 HIVST kits in two regions of KZN (96% to men, median age
28 (IQR 23 to 35). Most participants (58%) chose blood-based HIVST and 42% chose oral-swab kits. 11% of men were testing
for the first time. A total of 3902 (83%) of testers reported their test result to the study team, with 314 (8%) screening posi-
tive for HIV. Among 274 men with reactive HIVST results, 68% linked to ART; no significant predictors of linkage were identi-
fied. 10% of kit users reported they would prefer a different type (oral vs. blood) of kit for repeat testing than the type they
used.
Conclusions: HIVST is acceptable to men and rapid distribution with optional testing support is feasible in rural and peri-
urban settings. HIVST kits successfully reached younger men and identified undetected infections. Both oral and blood-based
HIVST were selected. Scaling up HIVST distribution and guidance may increase the number of first-time testers among men
and help achieve the first UNAIDS “90” for men in South Africa.
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1 | INTRODUCTION

In sub-Saharan Africa, men access HIV testing and treatment
services at lower rates than women [1,2]. Across the UNAIDS
90-90-90 cascade for HIV testing, taking antiretroviral therapy
(ART) and virological suppression on ART, men have worse
indices than women [1,3]. Following the World Health Organi-
zation’s (WHO) 2016 recommendation to provide HIV self-test
(HIVST) services to improve access to testing, prevention and
treatment, South Africa introduced guidelines for HIVST ser-
vices and support in 2017 [4-6]. In South Africa, the testing

gap between men and women has persisted and men have not
met any 90-90-90 targets, despite rapid scale-up of ART
access and adoption of universal test-and-treat policies [7,8].
Increasing access to HIVST through community-based distribu-
tion of kits may overcome some barriers men experience to
learning their HIV status, including wanting to avoid female-
dominated clinic settings, by providing the convenience to test
at home or during hours compatible with a work schedule,
overcoming traditional masculine ideals in this population about
care-seeking and self-reliance, and reducing initial perceived
stigma associated with accessing clinic settings [9-13].
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Early, large-scale demonstrations of HIVST kit distribution
showed success in increasing HIV testing among men in three
sub-Saharan African countries using approaches including
community-based, workplace-based and health facility-based
distribution [14]. Studies of HIVST distribution to men by
female partners have demonstrated moderate linkage to care
[15,16], but these studies often relied on secondary reporting
about men’s behaviour by female partners. Less is known
about successful linkage for men after a positive HIVST
received in a community programme. We conducted a multi-
venue distribution programme of HIVST kits targeting men in
the KwaZulu-Natal Province of South Africa. Our aim was to
understand whether HIVST distribution is feasible to engage
men in testing, to determine the yield of HIV detection and
linkage to care for men by providing HIVST in South African
communities and to determine predictors of retention along
the HIV cascade for men who use HIVST, in order to better
optimize engagement for men.

2 | METHODS

We conducted and evaluated a multi-venue distribution pro-
gramme of HIVST kits in peri-urban and rural districts of
KwaZulu-Natal, South Africa, that targeted adult men. In
order to understand the impact of HIVST in resource-limited
settings with a view towards programmatic scale up, we
designed the distribution to be pragmatically implemented,
with lay staff providing most services and minimal participa-
tion incentives.

2.1 | HIVST kit distribution procedures

Teams of 3-6 lay counsellors set up distribution sites (4-8
events per week during the study period) in community cen-
tres, at male-dominated workplaces (farms, agricultural indus-
try, factories, construction sites, taxi ranks), and at venues
including sporting events, tuckshops, bottle shops and other
public gatherings. Two types of HIVST kits were available at
distribution events: a fingerprick blood-based kit (iTest,
Atomo, Sydney, Australia) [17] and an oral-fluid-based kit (Ora-
quick, OraSure, Bethlehem, PA, USA). At each event, counsel-
lors provided a brief informational session on the importance
of testing for HIV, what HIVST is, and emphasized key mes-
sages about HIVST (Figure 1). Counsellors conducted a live
demonstration of how to use and interpret both test kits, and
provided cell-phone videos demonstrating kit use, available for
watching on site or at home. Men were then invited to select
a test kit. They had the option to use the test immediately in
a private booth, with or without assistance from a staff per-
son, or take a kit for use after the event. Event duration ran-
ged from one hour workplace sessions to half-day community
sessions, with small group information sessions repeated
throughout an afternoon.

2.2 | Data collection and ascertaining results

Counsellors obtained informed consent from men interested
in participating prior to distributing kits. The only eligibility cri-
terion was being age 18 or older. Participants completed a
baseline questionnaire about demographics, HIV testing

history, sexual behaviours, alcohol use, test kit preferences
and cell phone number. They received a test kit labelled with
a study identification number.
Participants were asked to report the results of their HIVST

to the study team. All participants received a callback card
with their HIVST kit to report the results of their self-test to
the study team, as well as a voucher for cellphone airtime
(valued at USD2) to be redeemed at the time of reporting
results. Participants who tested on site presented to study
staff after testing to voluntarily report their results or could
elect to leave the site and report results later using the call-
back card. Participants who were directly assisted by study
staff in conducting the HIVST reported their results directly
as they received them. Persons taking kits off site reported
results by calling or sending an SMS/text message to the num-
ber on the callback card for a free callback by a study staff
person. Staff then contacted the participant and ask for the
HIVST result. Study staff provided post-HIVST counselling
including referral for confirmatory testing and ART if the
HIVST was reactive, or HIV prevention information and refer-
ral for voluntary male medical circumcision if the HIVST was
nonreactive.
Participants received a non-identifying reminder text mes-

sage after 2 weeks if they had not yet reported their result.
(“Act now--test for HIV! Did the test? Call or send a Please
Call Me to XXX.”). The reminder was repeated at 1 and
2 months. If no result was reported by 2 months, staff made
an outreach call to assess test use and results.
After participants reported their results (either in person or

by phone) and received counselling and referrals, staff dis-
tributed the airtime incentive and administered a brief ques-
tionnaire to assess experience, usability, acceptability and
preferences about HIVST.
Distribution events also provided confirmatory HIV testing

on site (using standard rapid tests performed by lay counsel-
lors trained in the national Department of Health algorithm)
and linkage to ART for persons with positive confirmatory
tests. Linkage was offered either through referral to a local
clinic of the participant’s choice or referral into an ongoing
ART delivery study (DO ART study, ClinicalTrials.gov
NCT02929992).

2.3 | Ascertaining linkage to care and prevention

All participants who reported their HIVST results received a
phone call 2 months after results reporting to assess whether
they had linked to confirmatory testing and ART or preventive
services. We defined linkage to ART as attending clinic (or
enrolling in the DO ART study) and initiating ART. Study staff
validated a portion of self-reported ART initiation by confirm-
ing registration with ART clinics.

2.4 | Statistical analysis

Percentages were calculated for descriptive statistics. Crude
and adjusted relative risks of positive HIVST results were cal-
culated among men with a known HIVST result for selected
predictors. Crude and adjusted relative risks of linkage to care
were calculated among men with a reactive HIVST. Relative
risks were, adjusted for potential sociodemographic con-
founders: age, study site, testing venue type, testing location,
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HIV testing history, circumcision status, educational status,
marital status, employment status and self-reported alcohol
use. Adjusted relative risks were calculated in R using modi-
fied Poisson regression for binary outcomes with robust vari-
ance estimation.

2.5 | Ethics

The study was reviewed and approved by the institutional
review boards or ethics committees of the Human Sciences
Research Council, University of KwaZulu-Natal, and the
University of Washington. All participants provided informed
consent.

3 | RESULTS

3.1 | Characteristics of tests distributed and
recipients

Between July and November 2018, study teams distributed
4496 HIVST kits (1890 oral fluid kits, 2605 blood-based kits)
to South African adults in two districts.
Persons receiving HIVST kits at the distribution sites were

overwhelmingly men (96%) by design (Table 1). The median
age was 28 years (IQR 23 to 35). Over a third (36%) of par-
ticipants were unemployed. Eleven percent of participants
reported never testing for HIV and 40% of previous testers
reported they last tested more than 12 months earlier. Fifty-
four percent of men reported being circumcised at baseline.
Most (4216, 94%) were unmarried and 37% reported having

more than one current sexual partner. More than half of par-
ticipants reported some alcohol use.
Almost all men (86%) stated that the reason they elected

to test using HIVST was that they wanted to know their HIV
status. Seven percent stated their reason was HIVST was
more convenient than facility-based HIV counselling and test-
ing, and 3% stated they participated to receive the airtime
incentive.

3.2 | HIVST results and linkage

Test results were reported for 3486 (81%) of HIVST kits dis-
tributed to men. Overall, a total of 8% of reported test results
were reactive for HIV antibodies. Among 274 men with reac-
tive HIVST results, linkage outcome was determined for 81%
(the remainder could not be reached after multiple attempts,
or confirmed remotely); 72% of men with reactive HIVSTs
received a confirmatory test (6 confirmatory tests were nega-
tive), and 95% of men with a positive confirmatory test linked
to care and initiated ART. Overall, 68% of men with reported
reactive HIVST results successfully linked to ART.
Retention along the cascade differed between men who

tested on site and men who took kits off site to test (Figure 2).
Results were ascertained for 100% of tests used by men test-
ing on site; 11% were reactive (Figure 2A). Among men with
reactive tests whose linkage status was confirmed (81%), 60%
linked to care for confirmatory testing and initiating ART. In
comparison, 73% of men who tested off site reported HIVST
results, 4% were reactive, linkage was confirmed for 81% and
72% linked to care and started ART (Figure 2B). Participants
who did not report HIVST results did not differ significantly
from participants with known results with regards to any
baseline characteristics assessed, except for the kit type
selected. Participants with unknown results were slightly more
likely to have chosen a blood-based test (472/745, 63%) com-
pared to participants with known results (2133/3750, 57%).
We evaluated predictors of a reactive HIVST among men

whose test results were known (Table 2).
Men who took an HIVST kit off site to test had a lower risk

of a reactive HIVST compared to men who tested on site (ad-
justed risk ratio 0.66, 95% CI 0.49 to 0.88). Factors associ-
ated with increased risks of a reactive HIVST included older
age, uncircumcised status and unmarried status. Self-reported
alcohol use of seven drinks or more per week was associated
with 72% higher risk of a reactive HIVST compared to less
alcohol use (aRR: 1.72, 95% CI 1.31 to 2.26). Men who
reported previously testing for HIV had a decreased risk of a
reactive HIVST (aRR 0.70, 95% CI 0.51 to 0.95), compared to
men who reported being first-time testers.
Men testing off site were slightly more likely to link to care

than men testing on site, (RR 1.24, 95% CI 0.89 to 1.71), but
this was not statistically significant. The increased likelihood
disappeared after adjusting for demographic features (aRR
1.04, 95% CI 0.75 to 1.63); no statistically significant predic-
tors of linkage to ART were found among men with reactive
HIVST results with linkage data available (Table 3). Men with
reactive results who had not linked to care at the time of the
linkage ascertainment call cited several reasons, including lack
of time to go to clinic, having to be at work during the hours
that the clinic is open, and being concerned about long wait
times at clinic.

Figure 1. Schematic diagram of HIVST distribution and testing pro-
cedures. At the distribution site, study staff provided education,
distributed HIVST kits and demonstrated or showed videos of how
to use kits. 1) On site testing (solid black arrows): men received a
test kit, used the kit in a private booth, then reported their result
(solid grey arrow) to study counselling staff. Counselling staff
referred to local clinics (blue arrow) for ART initiation if the HIVST
was positive and confirmed. 2) Off site testing (dashed arrows):
Men collected a kit at the distribution site, watched a demonstra-
tion, then took the kit home. After using the kit, they would call or
SMS to study staff to report results (solid grey arrow), receive
counselling and referral to clinic for confirmatory testing & ART ini-
tiation.
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3.3 | Experiences and preferences

Men reporting HIVST results (N = 3488) completed a ques-
tionnaire about their experience using the kits and learning
their HIV status. Most (3389, 97%) reported that using the
test kit was “easy” or “very easy.” Most men (2334, 67%)
reported that they learned to use the kit from the in-person
demonstration, and 2937 (84%) reported that they did not
require additional help in using the kit. 697 (20%) reported
receiving help from a study counsellor using the kit or inter-
preting results and 26 (1%) requested help from a friend or
family member.

Men were asked what type of HIVST kit (blood- or
oral-fluid-based) they would prefer to use in the future, based
on their experience with the type they used. Over 90% of
men reported a preference to use the same type they had
used initially: 1428 (90%) of Oraquick users reported prefer-
ring to do a repeat test with Oraquick, and 1928 (93%) of the
blood-based iTest users stated they would prefer to use the
iTest again.
At the two-month outreach call to ascertain HIVST results,

92/3576 (2.6%) men reported they did not use the kit they
received. The main reasons cited for not using the HIVST
were: being unsure how to use it, not having time to use it,
and losing the kit. Five men stated that they attempted to use
the blood-based kit and could not obtain blood with the lan-
cet, so could not complete testing. Two men disclosed they
were already taking ART (which they did not disclose at the
time of receiving the test kit), so did not use the kit.

4 | DISCUSSION

Offering HIVST kits in community-based settings successfully
reached men in South Africa for HIV testing, including young
men, and resulted in 68% linkage to care among men report-
ing a reactive HIVST. Small cadres of lay health counsellors
distributed over 1000 HIVST kits per month to men, of which
nearly 12% were used by first-time testers. Team members
were able to provide support for HIVST as needed by clients.
These findings support that HIVST strategies found to be effi-
cacious in randomized controlled trials are effective in
increasing HIV testing in men in a quasi-programmatic imple-
mentation setting [18,19]. Taken with the modelling data of
community-based HIVST strategies showing that approaches
targeting adult men are among the most cost-effective testing
interventions in high-HIV prevalence settings like South Africa,
these data suggest that HIVST could and should be scaled up
country-wide [20].
In addition to the variety of locations targeted for HIVST

distribution, providing men with options for test type (blood-
and oral-fluid-based) and support during testing (demonstra-
tion of test kits, staff-assisted testing/interpretation or no
additional support) was valued. We observed differences in
the proportion of first-time HIV testers, prevalence of circum-
cision and kit type preferences between the two study dis-
tricts, highlighting the need for options to address
preferences in blood versus oral-based HIVST, locations for
testing and support needs among the diverse group of men
we tried to reach [21,22]. Studies have alternately identified
populations with strong preferences for blood-based kits [23]
and oral-fluid-based kits [24]; our finding that both types were
initially selected and 90% of men would test again with the
type they chose supports the importance of providing choice
of oral fluid and blood-based HIVST.
First-time testers, men who elected to test on site, and

men who used alcohol heavily were more likely to have a
reactive HIVST than repeat testers, men who tested off site
and men who had lower alcohol use. These findings are
encouraging in showing that HIVST can reach men with these
risk factors, and also confirms these risk factors for unde-
tected HIV infection. Alcohol use is a known risk factor for
HIV transmission, but many men in South Africa who use

Table 1. Characteristics of HIVST kit distribution and

recipients

Total

N (%)

Study district

Peri-urban 1863 (41%)

Rural 2632 (59%)

Distribution setting

Mobile van 3175 (71%)

Social venue-based 211 (5%)

Workplace 1003 (22%)

Other 107 (2%)

Kit type selected

Oral fluid 1890 (42%)

Blood-based 2605 (58%)

Age, median (IQR) 28 (23 to 35)

Sex

Male 4307 (96%)

Female 189 (4%)

Education

Primary 572 (13%)

Secondary+ 3897 (87%)

Unemployed 1626 (36%)

Marital status

Married 280 (6%)

Unmarried 4216 (94%)

Number of current sex partners

0 144 (3%)

1 2697 (60%)

>1 1636 (37%)

Ever tested for HIV

Yes 3982 (89%)

No 505 (11%)

Circumcised (men)

Yes 2407 (56%)

N 1879 (44%)

Alcohol use (drinks in past week)

0 1865 (41%)

1 to 6 1943 (43%)

7+ 665 (15%)

IQR, inter-quartile range.
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alcohol heavily report barriers to accessing HIV services, in
some cases related to their alcohol use [25,26]. HIVST may be
a particularly effective component of strategies to provide
HIV testing to men who use alcohol heavily.
In all distribution settings, HIVST distribution was accept-

able. A small incentive was adequate to promote reporting of
HIVST results for over 80% of participants. Without additional
incentives to further engage in care, we observed that 68% of
men with reactive tests linked to care and initiated ART. This
is encouraging, and consistent with community and household-
based HIV testing efforts in the region [27]. We anticipate

that a similar rate of linkage could be achieved in a program-
matic setting, and thus would not recommend that Depart-
ments of Health devote the additional time and resources
necessary to ascertain HIVST results. However, this rate of
linkage is still well below the target of 90%. HIVST options
address some, but not all, barriers men face with HIV testing
and linkage. HIVST can be empowering to allow men to test
where, when and how they choose, but does not address tra-
vel time, costs, lost work and stigma associated with attending
public health facilities to initiate treatment, even when ART is
free and available.

Figure 2. HIVST testing, results and linkage cascade for N = 4307 men in South Africa given an HIVST kit. (a) Men who tested at the distri-
bution site (on site) using HIVST kit; (b) Men who took HIVST kit off site. HIVST: HIV self-test.
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In this study, men who elected to test on site (with or with-
out direct assistance from a study team member) were more
likely to be HIV-positive, but less likely to link to care com-
pared to men who took HIVST off site to test at home or by
themselves. Much of the discrepancy in linkage was explained
by important demographic differences in these two groups.

However, the discrepancy suggests ways to target interven-
tions to men at higher risk of not linking to care. For example
providing on site rapid ART initiation for men with a reactive
HIVST and confirmatory test could overcome the initial link-
age to care barrier in this population, a service not required
for all men needing to link to care, but may benefit this

Table 2. Predictors of reactive HIVST results in men

Predictor Categories n/N

Crude

Risk Ratio

95% Confidence interval

p-value Adjusted Risk Ratioa
95% Confidence Interval

p-value

Age <30

>=30

84/ 1993

190/ 1491

-ref-

3.02

2.34 to 3.91

p < 0.0001

-ref-

2.28

1.74 to 2.99

p < 0.0001

Self-test location On site

Off site

143/ 1286

131/ 2198

-ref-

0.54

0.42 to 0.68

p < 0.0001

-ref-

0.66

0.49 to 0.88

p = 0.0044

Ever tested for HIV

before

No

Yes

55/ 379

219/ 3097

-ref-

0.49

0.36 to 0.65

p < 0.0001

-ref-

0.70

0.51 to 0.95

p = 0.023

Education level Primary

Secondary +

55/ 416

215/ 3049

-ref-

0.53

0.40 to 0.72

p < 0.0001

-ref-

0.84

0.61 to 1.16

p = 0.29

Employment Unemployed

Employed

108/ 1258

166/ 2226

-ref-

0.87

0.68 to 1.11

p = 0.25

-ref-

0.86

0.65 to 1.14

p = 0.29

Marital Status Married

Not married

17/ 208

257/ 3276

-ref-

0.96

0.59 to 1.57

p = 0.87

-ref-

1.67

1.00 to 2.77

p = 0.049

Alcohol use (drinks/

week)

0 to 6

>=7

199/ 2956

75/ 528

-ref-

2.11

1.62 to 2.75

p < 0.0001

-ref-

1.72

1.31 to 2.26

p < 0.0001

Circumcised No

Yes

188/ 1514

83/ 1955

-ref-

0.34

0.26 to 0.44

p < 0.001

-ref-

0.43

0.33 to 0.57

p < 0.0001

aAdjusted for: test site, age, self-test location, ever tested for HIV before, education level, employment status, marital status, alcohol use and cir-
cumcision status.

Table 3. Predictors of linkage to ART among men with reactive HIVST results

Predictor Categories n/N

Crude

Risk Ratio

95% Confidence interval

p-value Adjusted Risk Ratioa
95% Confidence Interval

p-value

Age <30

>=30

39/57

107/159

-ref-

0.98

0.68 to 1.42

p = 0.93

-ref-

1.11

0.75 to 1.63

p = 0.60

Self-test location On site

Off site

70/115

76/101

-ref-

1.24

0.89 to 1.71

p = 0.2

-ref-

1.04

0.72 to 1.52

0.83

Ever tested for HIV before No

Yes

32/49

114/167

-ref-

1.05

0.71 to 1.55

p = 0.82

-ref-

1.01

0.67 to 1.53

p = 0.96

Education level Primary

Secondary +

31/43

113/171

-ref-

0.92

0.62 to 1.36

p = 0.67

-ref-

0.96

0.62 to 1.47

p = 0.84

Employment Unemployed

Employed

61/80

85/136

-ref-

0.82

0.59 to 1.14

p = 0.24

-ref-

0.86

0.59 to 1.25

p = 0.42

Marital Status Married

Not married

10/14

136/202

-ref-

0.94

0.50 to 1.79

p = 0.86

-ref-

0.87

0.44 to 1.73

p = 0.69

Alcohol use (drinks/week) 0 to 6

>=7

111/161

35/55

-ref-

0.92

0.63 to 1.35

p = 0.68

-ref-

0.95

0.64 to 1.40

p = 0.79

Circumcised No

Yes

105/157

41/57

-ref-

1.08

0.75 to 1.54

p = 0.69

-ref-

1.17

0.8 to 1.71

p = 0.42

aAdjusted for: age, self-test location, ever tested for HIV before, education level, employment status, marital status, alcohol use and circumcision
status.

Shapiro AE et al. Journal of the International AIDS Society 2020, 23(S2):e25514
http://onlinelibrary.wiley.com/doi/10.1002/jia2.25514/full | https://doi.org/10.1002/jia2.25514

40

http://onlinelibrary.wiley.com/doi/10.1002/jia2.25514/full
https://doi.org/10.1002/jia2.25514


particular at-risk population. The CASCADE study in Lesotho
demonstrated that immediate ART initiation after community-
based HIV testing increased linkage to care and viral suppres-
sion compared to referral to clinic facilities to initiate treat-
ment, and an early study of linkage after self-testing found
that home-based confirmatory testing and ART initiation was
associated with greater ART initiation than clinic referral
[28,29]. Additional linkage and support tools, such as
enhanced or automated post-test follow-up, automated mobile
phone-based applications providing linkage reminders and
resources, and after-hours, geographically flexible ART initia-
tion approaches, may all have a role in improving retention on
the HIV cascade of care for men engaging testing through
HIVST [30,31]. Following testing, behavioural economics
approaches, such as lottery incentives, can have short-term
impact on linkage and decrease time to ART initiation [15,32].

4.1 | Strengths and limitations

Our program had several notable strengths. We conducted
HIVST distribution in a pragmatic way designed to be adapted
and scaled up to a programmatic setting, where resources for
individualized services and follow-up may be limited. Although
our project used additional resources to follow up participants
beyond what may be feasible in a programmatic setting, these
were limited to ascertainment of outcomes: incentives were
provided for participants to report results to assess outcomes,
and follow-up phone calls to assess HIVST use and linkage to
care. Because incentives to report results were not contingent
on the result itself, we do not anticipate significant bias was
introduced as a result of providing the incentives. In summary,
we demonstrated the feasibility of rapid, large-scale distribu-
tion of HIVST to reach men, including men who have not yet
accessed HIV testing, and high rates of results ascertainment,
and linkage-to-care.
Our study had some limitations. HIV testing history, HIVST

results and linkage to care data were obtained by self-report,
which is subject to responder bias and social desirability bias.
For a variety of reasons, people who know their HIV status,
including persons on ART, do not always disclose this knowl-
edge in testing settings [33]. There is the possibility that some
participants with known HIV-positive status and already on
ART participated in HIVST without disclosing their testing and
treatment history; this may have overestimated the true pro-
portion of first-time testers. However, education was provided
at every test distribution session to discourage HIVST among
persons already on treatment. HIVST results from on site test-
ing were visually confirmed by study staff and determined reli-
able interpretation of HIVST results. Additionally, we were able
to validate a subset of self-reports of reactive HIVST results
and self-reports of linkage to care with checking clinic regis-
ters, and did not find significant inaccuracy in reporting. Our
data on linkage may under-represent linkage to care and ART
initiation, as HIVST-reactive participants may have initiated
ART after the single linkage ascertainment call, which would
not have been captured. We were not able to formally assess
the cost-effectiveness of the project, which remains a gap in
our understanding of the overall impact of HIVST as part of a
broader HIV strategy. Finally, due to the pragmatic nature of
this implementation, we were unable to ascertain results of all

HIVST kits (19% missing data, including 27% missing data
among men who took HIVST kits off site to test) and confirm
all linkage data among persons with a positive test (19% miss-
ing data). This rate of missing data limits the strength of confi-
dence in the predictors to participants who had complete data
available, and may not fully extend to the entire population of
men in the study sample, particularly the “hardest-to-reach”
men whom we were unable to contact. However, we note that
less than 20% missing data at each step of the cascade still
reflects an overall high rate of retention, from which we can
draw important conclusions about the majority of men who we
were able to contact, and highlights the real-life challenges of
ascertaining outcomes of self-testing in programme settings.

5 | CONCLUSIONS

Men continue to contribute disproportionately to undiagnosed
people living with HIV in South Africa. HIVST distribution to
men in community settings, including workplaces and social
venues, is a feasible strategy to increase the number of men
learning their HIV status in South Africa. This strategy can
reach thousands of men per month with limited staff and
resources, though cost-effectiveness data are lacking and
should be urgently pursued as a priority. Essential components
of the acceptability of HIVST were access to multiple testing
modalities (blood and oral-fluid-based HIVST) and availability
of staff support. Although HIVST distribution increased the
number of men who learned their positive HIV status (“first
90”) and resulted in moderate linkage to ART initiation (ap-
proximately 68%), HIVST distribution alone was not sufficient
to ensure complete linkage to care. Additional strategies and
support are needed to increase engagement of HIV-infected
men in linkage to ART after a reactive HIVST result to opti-
mize the HIV cascade; these should be pursued aggressively
in combination with continued access to HIVST.
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Abstract
Introduction: Among people living with HIV in South Africa, viral suppression is lower among men than women. The study aim
was to test the impact of lottery incentives, which reward positive health choice (e.g. antiretroviral therapy (ART) linkage) with
a chance to win a prize, on strengthening the HIV care continuum including ART initiation and viral suppression for men.
Methods: We conducted a randomized, prospective trial of lottery incentives in the context of HIV testing and linkage to ART
in rural KwaZulu-Natal, South Africa. Men living with HIV were randomly allocated to: lottery incentives and motivational text
messages or motivational text messages only. Lottery prize eligibility was conditional on clinic registration, ART initiation, or
viral suppression by one, three and six months respectively. After completing each continuum step, participants in the lottery
group were notified whether they had won and were encouraged to continue in care. Lottery prizes were either a mobile
phone, data or a gift card (valued at R1000/$100). Kaplan–Meier curves were plotted to determine time to ART initiation by
study group. The primary outcome was viral suppression at six months.
Results: Between November 2017 and December 2018, we tested 740 men for HIV and enrolled 131 HIV-positive men who
reported not being on ART. At baseline, 100 (76%) participants were 30 years and older, 95 (73%) were unemployed and the
median CD4 count was 472 cells/lL. At study exit, 84% (110/131) of participants had visited a clinic and 62% (81/131) were
virally suppressed. Compared to motivational text messages, lottery incentives decreased the median time to ART initiation
from 126 to 66 days (p = 0.0043, age-adjusted Cox regression) among all participants, and, from 134 days to 20 days
(p = 0.0077) among participants who were not virally suppressed at baseline. Lottery incentives had an inconclusive effect on
clinic registration (RR = 1.21, 95% CI: 0.83 to 1.76) and on viral suppression at six months (RR = 1.13, 95% CI: 0.73 to 1.75)
compared to motivational text messages.
Conclusions: Conditional lottery incentives shortened the time to ART initiation among South African men. Behavioural eco-
nomics strategies strengthen linkage to ART, but the study power was limited to see an impact on viral suppression.
Clinical Trial Number: NCT03808194.
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1 | INTRODUCTION

Of the 4.5 million South Africans on antiretroviral therapy
(ART) only a third are men, despite men making up 45% of
people living with HIV nationally [1]. Viral suppression is lower
among men (47%) than women (58%) [1]. In addition, men liv-
ing with HIV are underrepresented throughout the HIV care
continuum, being less likely to test, link to care, initiate ART
and more likely to be lost to follow-up compared to women
living with HIV [2-5]. In a previous study of an optimized test-
ing and linkage to care package of community-based HIV test-
ing, referral, text message reminders and lay-counsellor
support, we were only able to achieve 60% linkage to HIV

care and ART among men [6]. Men living with HIV who are
not virally suppressed are at risk for HIV-associated morbidity
and mortality, and their HIV-negative partners are at risk of
HIV acquisition. Thus, innovative strategies are needed to
motivate HIV-positive men to engage in care, and specifically
to initiate and adhere to ART.
Conditional lottery incentives, which reward positive beha-

viour choices with a chance to win a prize, are a behavioural
economics approach to motivate present-day behaviour for
future health gains (e.g. engagement in HIV care to increase
long-term life expectancy). Men tend to have preferences that
are more risk-tolerant, which is described in health economic
literature [7]. As a result, men may be willing to take on
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greater risks in seeking greater rewards. Also, in the context
of accessing healthcare, men face competing risks and may
choose the benefit of informal employment over engagement
in HIV care. Lottery strategies are hypothesized to benefit
men because men tend to have preferences that are more
risk-tolerant [7]. Furthermore, lottery incentive strategies have
been successfully used to increase uptake of HIV prevention
and treatment [8-12]; in one example, lottery incentives, con-
ditioned on being Sexually Transmitted Infection (STI) nega-
tive, decreased HIV incidence by 60% among individuals who
scored high on risk questionnaires in Lesotho [9,13], demon-
strating one of the largest effects to date of a behavioural
intervention for HIV prevention.
Given the success of lotteries to engage men and risk-

takers in HIV prevention, we hypothesized that lottery incen-
tives have the potential to overcome both structural and beha-
vioural factors for linking HIV-positive men to care, addressing
logistical challenges and risk preferences specific to men [4].
Also, while lottery incentives have shown short-term impact, it
is not known if the effect is sustained over time and whether
lottery incentives would support sustained viral suppression in
addition to ART initiation. Therefore, we tested the effective-
ness of lottery incentive strategies on time to ART initiation
and the proportion of men achieving viral suppression over
time in KwaZulu-Natal, South Africa (the Lotto to Link Study).
We tested both the short term, ART initiation, and long term,
viral suppression, effects of lottery incentives.

2 | METHODS

2.1 | Study design and participants

We conducted an individual randomized study of conditional
lottery incentives to link men living with HIV to care, ART ini-
tiation and viral suppression over time. The study was con-
ducted from the Human Sciences Research Council’s
Sweetwaters field office located in the Greater Edendale area,
KwaZulu-Natal, South Africa. The Greater Edendale area is
characterized by very high HIV prevalence – 30% prevalence
– high unemployment and low per capita income (under USD
$2 per day) [14]. The study was supported by local depart-
ment of health staff and conducted at the Sinathing Clinic,
which provides HIV prevention and treatment according to
national South African guidelines [15]. HIV care and treat-
ment, including ART and laboratory tests, are provided at a
nominal cost or free of charge at public clinics. The study staff
worked closely with clinic staff to facilitate study recruitment
and successful execution of study procedures.
Eligible participants were age 18 years or older, identified

as male gender, resident in the study community for the dura-
tion of follow-up, able and willing to provide informed consent,
had a positive test for HIV using the national rapid HIV anti-
body testing algorithm, not currently on ART, and had access
to confidential text messaging. Men living with HIV were eligi-
ble, regardless of whether they were newly diagnosed, if they
were not currently taking ART.
All participants provided written informed consent. The

University of Washington Institutional Review Board and the
Human Sciences Research Council Research Ethics Committee
approved this study.

2.2 | Randomization and masking

Participants were randomized 1:1 to either conditional lottery
incentives and motivational text message support for linking
to care or motivational text messages only (control group).
The unit of randomization was the individual. The randomiza-
tion sequence was predetermined and available through the
staff mobile phone app for each participant enrolled. The ran-
domization allocation was not revealed to staff or the partici-
pant until all screening procedures were completed and
eligibility was confirmed. The randomization code was gener-
ated at the University of Washington (UW) International Clini-
cal Research Center (ICRC). The random allocation was
programmed into the mobile phone app by Mobenzi
Researcher (Durban, South Africa), with UW ICRC oversight.
Due to the difficulty of blinding the study team and study par-
ticipants to the intervention, the study was unblinded; how-
ever, all participants receive two-way, supportive motivational
text messages. The laboratory staff, who assessed the primary
outcome of plasma HIV viral load, were blinded to the alloca-
tion of participants as were the study investigators.

2.3 | Procedures

We conducted community sensitization through community
events and engaged with local stakeholders including local
community leaders and department of health officials. We met
with community members and discussed the study rationale
and answered questions. Once local community and depart-
ment of health permissions were obtained, recruitment for
the study began.
Participants were recruited for screening through commu-

nity-based HIV testing and counselling (HTC) at home,
through mobile HTC (testing from mobile vans), and by refer-
ral of newly identified men living with HIV and not yet on
ART from clinics. Men and women were offered HIV testing,
but only men were eligible for the intervention. Comprehen-
sive counselling, including disclosure counselling for couples,
on HIV treatment and prevention was provided. Persons who
tested positive for HIV but who were not eligible for the
study, were referred to local clinics for care. Persons who
tested HIV negative were referred for prevention services.
Additional health services, specifically measurement of blood
pressure for hypertension screening, were offered as services
to increase HIV testing uptake. Participants were referred for
additional clinical services following local guidelines.
Participants completed a demographic questionnaire includ-

ing their education level attained, employment status, risk
behaviour and previous HIV testing and care. Participants
completed a hypothetical lottery questionnaire in which they
could choose between a fixed sum of money and a prespeci-
fied chance of winning another sum of money. The hypotheti-
cal gambling questionnaire assessed their willingness to risk a
small guaranteed reward for the chance of a large reward
[16]. The results of these gambling questions form the basis
of assessing the risk-tolerance score [9]. We used a fingerprint
biometric, which was translated to a binary code, to identify
the participant at subsequent visits.
At baseline we collected dried blood spot (DBS) cards to

assess HIV viral load at enrolment. Detectable viral load was
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not confirmed prior to study enrolment; participants reported
that they were not engaged in care. Thus, this study popula-
tion likely represents men living with HIV who were re-engag-
ing in care and men initiating ART for the first time. To assess
HIV stage and eligibility for opportunistic infection prophylaxis,
point-of-care CD4 testing was conducted. Participants were
counselled about HIV natural history, the benefits of viral sup-
pression, ART safety and efficacy, and had the opportunity to
ask questions. Participants were referred to the Sinathing
Clinic for HIV care and treatment, the nearest clinic to the
community where testing was conducted. At the end of the
screening visit, study staff ensured that questions were
answered and participants understood their results.
Eligible participants were enrolled and randomized to either

the conditional lottery incentive group plus motivational text
messages (SMS + Lottery) or motivational text messages
(SMS) only. Participants in both groups received an optimized
ART linkage package, including a clinic referral card and two-
way text messages to support linkage to ART. At months 1, 2
and 3, participants received a neutral, encouraging text mes-
sage, for example “Make good decisions for your health
today!,” with a number to text if they needed additional help.
Upon arrival at the clinic, participants provided their finger-
print as identification and confirmation of study participation.
The study team member, based at the clinic, recorded the pur-
pose of the visit, that is clinic registration, ART initiation, ART
refill or Other.
In addition, participants in the lottery group received an

immediate text message after visiting the clinic, which indi-
cated that they had been entered into the lottery for complet-
ing the next step in the HIV care continuum. One-week later
participants received a text message indicating that they had
won the lottery or not and encouraging them to continue to
link to care for additional opportunities to win the lottery. The
lottery winners were predetermined through a random draw
prior to the study start, allowing almost real time notification
of winners once they completed each conditional step. The
minimum probability of winning the lottery was 1 in 56 at
each stage (clinic linkage, ART initiation and viral suppression)
– this probability was shared with participants at enrolment. If
winning participants did not meet the lottery conditions, that
is had not linked to care, initiated ART, or achieved viral sup-
pression which we confirmed with the clinic, the incentive was
returned to the pool and a new winner selected.
Lottery eligibility was conditional on clinic registration, ART

initiation and viral suppression by one, three and six months
respectively. Lottery prizes were either a mobile phone, data
or a gift card (all valued at R1000/$100). Participants were
eligible for the lottery at each of the steps in the HIV contin-
uum, regardless of whether they had won previously. The lot-
tery prize was deemed sufficient to encourage linkage to care
through community discussions. Once a lottery prize had been
won, general information was provided to participants in the
lottery group that someone had won the lottery prize and
sharing the details of the prize selected.
At the six-month exit visit all participants completed a ques-

tionnaire on uptake of HIV care, clinic visits, ART initiation,
ART adherence barriers to care, acceptability and durability of
lottery incentive strategies and risk behaviour. Study staff
reviewed the clinic records to confirm the medication and
dates of visits. We collected plasma for HIV viral load testing,

and provided the result to participants to support their HIV
care.

2.4 | Outcomes

The prespecified primary outcomes were linkage to the ART
clinic, ART initiation and viral suppression [defined as viral
load below the assay limit of detection (<20 copies/mL)] at six
months among the intention-to-treat population. Linkage to
the ART clinic and ART initiation were assessed by study staff
recording the reason for the clinic visit and verification in the
clinic chart. Prespecified secondary outcomes included time to
ART initiation and evaluation of the primary outcomes among
individuals who were classified as risk-tolerant using the risk
score.

2.5 | Statistical analysis

We estimated that a sample size of 120 eligible participants
would be needed to have at least 80% power to see an abso-
lute 25% difference or more in viral suppression in the lottery
group vs. the motivational text message group. Based on our
previous work, we estimated that viral suppression would be
60% in the control group [6]. With a 5% loss to follow-up, we
expected to retain 57 per group.
Relative risks (RR) of viral suppression, ART initiation and

clinic registration and 95% robust confidence intervals were
calculated comparing randomization groups using a log-linear
regression, assuming a working independence Poisson model
(i.e. generalized estimating equations). All regressions included
adjustment for age (≥30 years). Hypothesis tests for RR 6¼ 1
were based on two-sided Wald p-values < 0.05. The number
and percentage of participants who initiated ART and the
median time to ART initiation was plotted using a Kaplan–
Meier curve by study group to illustrate the rate at which par-
ticipants initiated ART, preferentially using the date of dispen-
sation abstracted from the clinic chart if different from the
date reported by the participant. Based on previous studies
[6] we expected some participants to enrol with a suppressed
viral load, despite reporting not currently being on ART.
Therefore, we assessed the impact of the lottery incentive
among persons who had detectable viral load at baseline to
explore the intervention’s effect on participants presumably
not already on treatment, in a modified-intension-to-treat
analysis.
As described by Nyquist and colleagues [9], we constructed

an indicator variable “risk-loving”/risk-tolerant on a scale of 0.0
to 1.0, where 1.0 is a risk-tolerant and 0.0 is a risk-averse par-
ticipant. Participants who chose the lottery even when the
fixed amount offered is equal or greater than 500 ZAR (50%
chance of winning 1000 ZAR) were assigned a risk-tolerant
score of 1.0 and those who consistently chose the fixed
amount below the expected value of the lottery (500 ZAR)
received a risk-tolerant score of 0.0 (i.e. they are risk-averse).
To generate the “risk-tolerance index” (RTI), responses were
normalized from 0 (safest) to 100 (riskiest) for the hypotheti-
cal lotteries in the questionnaire, and the mean of the lotter-
ies were combined for the RTI. To explore a pragmatic
definition of risk, we defined risk as having a detectable viral
load as a marker of seeking care late. We used R 3.5 for all
the analyses.
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2.6 | Laboratory analysis

Community HIV testing was conducted using blood obtained
by finger-stick and tested using rapid serologic tests according
to national guidelines by ABON HIV Rapid test (Alere, Wal-
tham, MA, USA), and First Response HIV Test (Premier Medi-
cal Corporation Ltd, Watchung, NJ, USA) for confirmation,
with HIV 1/2 Gold Screening Test (G-Ocean, Singapore) as a
tie breaker when needed. Point-of-care CD4 testing (Alere,
PIMATM, Waltham, MA, USA) was conducted in the home or
mobile van using a finger-stick specimen. Plasma and DBS
card were obtained and transported to the reference labora-
tory for HIV viral load testing by polymerase chain reaction
(bioM�erieux, Craponne, France) with a limit of detection of
20 copies/mL.

3 | RESULTS

Between November 2017 and December 2018, we tested
740 men for HIV through community HCT and clinic referral
and 150 (20%) tested HIV positive. Of the 740 men tested,
609 were excluded; 590 tested HIV negative, 19 did not meet
other inclusion criteria. No participants declined study partici-
pation. Of the 131 eligible men enrolled in the study, 56 were
randomly assigned to the lottery plus text message group and
75 were assigned to the text message only group (Figure 1).
The randomization was not blocked and while the group sizes
are not even, the difference was not statistically significant

and baseline characteristics that could be potential con-
founders were even by group. No participants were lost-to-
follow-up. The primary analysis includes 100% of participants
enrolled.
At baseline, 100 (76%) participants were 30 years and

older, 113 (86%) attained secondary education level, 95 (73%)
were unemployed, 90 (69%) were single, 85 (65%) reported
one current sex partner and 102 (78%) reported no condom
use at last sex, which was comparable between the study
groups (Table 1). Clinical characteristics were also similar
between the groups with a median CD4 count of 472 cells/
lL. All participants reported that they were currently not tak-
ing ART, but surprisingly 73 (56%) percent of participants
were suppressed at baseline with a viral load of <20 copies/
mL. The median follow-up time was 8.8 months. All three lot-
tery prizes were collected by participants.
In the primary intention-to-treat analyses, at six months,

registration at the clinic was high in both groups; 77% in the
SMS only group and 93% in the lottery plus SMS group,
which were not statistically different (adjusted relative risk
[aRR] 1.21, 95% CI 0.83 to 1.76) (Table 2). The proportion
of participants initiating ART by six months was high in both
groups; 76% in the text message group and 93% in the lot-
tery plus SMS group; which were not statistically different
between the groups (aRR 1.23, 95% CI 0.84 to 1.79). There
was no difference in viral suppression at six months; 59% of
participants in the SMS group and 66% in the lottery group
had a viral load of <20 copies/mL (aRR 1.13, 95% CI 0.73 to
1.75).

Figure 1. Study profile. ART, antiretroviral therapy; TB, tuberculosis.
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Compared to motivational text messages alone, lottery
incentives decreased the median time to ART initiation to 66
from 126 days (adjust hazard ratio (aHR) 1.77, 95% CI 1.20
to 2.61, p = 0.0043) among all participants (Figure 2a), and to
20 days from 134 days (aHR 2.27, 95% CI 1.24 to 4.14
p = 0.0077) among participants who had detectable viral load
at baseline (Figure 2b).
Thirty-four participants in the SMS group and 30 in the

SMS plus lottery group were assessed as being risk-tolerant

based on their responses to hypothetical gambling question-
naires. There was no statistically significant difference in the
proportion registering at the clinic, initiating ART, or achieving
viral suppression by study group (Table 3). In planned modi-
fied intention-to-treat analysis, men with detectable viral load
at baseline were about a quarter to a third more likely to reg-
ister at the clinic (aHR 1.25, 95% 0.71 to 2.22), initiate ART
(aHR 1.30, 95% CI 0.73 to 2.32) and become virally sup-
pressed (aHR 1.35, 95% 0.60 to 3.06), although the small
sample size did not reach statistical significance (Table 3).

4 | DISCUSSION

In this pilot randomized trial of conditional incentives to
strengthen the continuum of HIV care, particularly among
men living with HIV, lottery incentives decreased the time to
ART initiation overall, particularly among persons with detect-
able viral load. Clinic registration, ART initiation and viral sup-
pression were higher in the lottery and motivational text
message arm, but this did not reach statistical significance in
this pilot study. Furthermore, effects were seen early in the
continuum of care, that is ART initiation, but were smaller in
magnitude later in the continuum, that is viral suppression.
The results were not different by risk-tolerance, although men
with detectable viral load at enrolment, who were potentially
taking greater risks with their health, initiated ART more
quickly, half initiating within three weeks in the lottery incen-
tive group compared to 19 weeks in the control group.
While incentives did not have a significant effect on ART

uptake, the loss-to-follow-up after six months was notable.
While more than 90% of participants in the lottery incentive
group registered at the clinic and initiated ART, only two-
thirds were virally suppressed – a loss of a third of clients.
This suggests that the behavioural economics approach of
conditional incentives may have a short-term impact on beha-
viour and likely requires additional strategies to sustain
engagement in care. Well-timed cues for new habit formation,
such as lottery incentives, could be added to ART programmes
to increase daily ART adherence [17]. The initial “pull” of lot-
tery incentives may increase engagement in care, as mani-
fested by high clinic registration and ART initiation rates, but
over time other concerns such as logistics of visiting the clinic
and stigma appear to outweigh the incentive effect. Also nota-
ble is the proportion of men virally suppressed at baseline
(56%), who reported that they were not currently on ART,
which may have been motivated by receiving more supportive
care through the study. With the remaining sample size of 33
participants in the control group and 25 in the intervention
group, our power to see an impact on viral suppression was
reduced. Finally, while we did not assess the impact of motiva-
tional two-way text messages, this type of intervention has
demonstrated utility in other studies [18].
One potential explanation for the findings might be related

to the timing of the intervention. We saw success when the
intervention occurred after taking the step of engagement –
that is fewer days to register at the clinic and initiate ART
when patients received a reminder, an immediate text mes-
sage confirming their lottery entry, and one week later they
received the result of the lottery. However, for adherence to
and persistence with daily ART pill-taking, additional strategies

Table 1. Baseline characteristics

Total SMS SMS + Lottery

(n = 131) (n = 75) (n = 56)

Age

18 to 24 15 (11%) 8 (11%) 7 (12%)

25 to 29 16 (12%) 9 (12%) 7 (12%)

30 to 49 90 (69%) 50 (67%) 40 (71%)

≥50 10 (8%) 8 (11%) 2 (4%)

Education level

Primary 18 (14%) 11 (15%) 7 (12%)

Secondary 106 (81%) 58 (77%) 48 (86%)

Tertiary and

above

7 (5%) 6 (8%) 1 (2%)

Occupation

Unemployed 95 (73%) 52 (69%) 43 (77%)

Labourer/semi-

skilled/other

29 (22%) 19 (25%) 10 (18%)

Trade/sales 4 (3%) 3 (4%) 1 (2%)

Student 3 (2%) 1 (1%) 2 (4%)

Marital status

Married 6 (5%) 1 (1%) 5 (9%)

Living together,

not married

3 (2%) 2 (3%) 1 (2%)

In a relationship,

not married

32 (24%) 24 (32%) 8 (14%)

Single 90 (69%) 48 (64%) 42 (75%)

Number of current sex partners

0 8/130 (6%) 5/74 (7%) 3 (5%)

1 85/130 (65%) 47/74 (64%) 38 (68%)

≥2 37/130 (28%) 22/74 (30%) 15 (27%)

Condom used at

last sex

28/130 (22%) 13/74 (18%) 15 (27%)

Baseline CD4 counta (POC, cells/mL)

<100 2/74 (3%) 2/42 (5%) 0/32 (0%)

100 to 349 24/74 (32%) 10/42 (24%) 14/32 (44%)

350 to 499 14/74 (19%) 7/42 (17%) 7/32 (22%)

≥500 34/74 (46%) 23/42 (55%) 11/32 (34%)

Baseline viral load (DBS, copies/mL)

<20 73 (56%) 42 (56%) 31 (55%)

20 to 999 15 (11%) 8 (11%) 7 (12%)

1000 to 9999 18 (14%) 10 (13%) 8 (14%)

≥10,000 25 (19%) 15 (20%) 10 (18%)

a

Functioning point-of-care CD4 count machines were not available for
the entire study, thus only 74 CD4 count measures are provided.
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may be needed. Conditional incentives may be appropriate for
a specific, one-time behaviour, but fatigue may prevent the
persistence required for daily pill taking.
Among men with detectable viral load, the lottery interven-

tion appeared to increase viral suppression by more than a
third, but the small sample size limited the power of this anal-
ysis to reach statistical significance. This suggests that a “one-
size-fits-all” approach to engagement in the HIV care contin-
uum may not maximize the impact of strategies such as lot-
tery incentives, which could be reserved for persons with
detectable viral load as a marker of risk-tolerance but this
would need to be tested to ensure that this did not create an
incentive to stop taking ART. Behavioural economic
approaches require testing among priority populations to
increase access to HIV care.
Our findings were consistent with other incentive studies

which found a modest or no effect of incentives on sustained
viral suppression [12,19-21]; a previous study also had a sig-
nificant proportion of participants with viral suppression at
baseline [20]. However, incentives can work to increase over-
all viral suppression in specific settings where suppression

through usual care is low [11]. An important question is why
viral suppression was 62% at the end of six months, below
the UNAIDS target of 73% [22]. One explanation is that while
lottery incentives provide short-term motivation, barriers to
clinic-based care such as transportation, logistics and clinic
hours decrease linkage overall [23]. This suggests that other
interventions, such as delivery interventions to overcome
logistic barriers to clinic access, and simplified regimens such
as long-acting injectable ART, which overcome the need for
daily adherence, need to be part of a package to engage and
retain men in care.
Our study had several limitations. First, although men

reported that they were not currently on ART, more than half
were virally suppressed at baseline. The impact of viral sup-
pression at baseline is that the study population is likely a
combination of men living with HIV engaging in care for the
first time, men re-engaging in care and men seeking care
through an alternate method. Thus, the impact of lottery
incentives for men living with HIV with a detectable viral low
(i.e. not engaged in care) was assessed among a subset of 58
men and the analysis was underpowered to show an effect of

Table 2. Effect of conditional lottery incentives on clinic registration, ART initiation and viral suppression at six months

Registered at clinic Initiated ART Viral load <20 copies/mL

n (%) aRRa (95% CI) n (%) aRRa (95% CI) n (%) aRRa (95% CI)

SMS 58/75 (77%) Reference 57/75 (76%) Reference 44/75 (59%) Reference

SMS + Lottery 52/56 (93%) 1.21 (0.83 to 1.76) 52/56 (93%) 1.23 (0.84 to 1.79) 37/56 (66%) 1.13 (0.73 to 1.75)

a

aRR, adjusted relative risk. All analyses are adjusted for age.

Figure 2. Probability of (a) ART initiation for all participants receiving; (b) ART initiation for participants with detectable viral load at baseline
receiving (1) SMS + Lottery incentive group or (2) SMS only group. *Adjusted for age less than 30 years.
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25% increase in viral suppression. This observation of undis-
closed ART use has been described in previous studies [24,25]
and may be due to high demand for services among men. To
be eligible for the study, participants reported that they were
not in care. The higher than expected proportion of partici-
pants suppressed at baseline would affect the control and
treatment group equally, so the study findings would still be
valid even if they might underestimate the potential effects.
However, because South African men are a priority group to
reach for HIV care, data on the impact of conditional incen-
tives in strengthening linkages to care contributes to a pack-
age of services for ART initiation and retention; specifically,
the effect among persons with a detectable viral load at base-
line. For these persons, while underpowered, the results were
encouraging for lottery incentives which could be further
investigated. Using point-of-care viral load testing to establish
whether persons living with HIV have a detectable viral load
may help direct the use of incentive strategies to persons
who would benefit from the behavioural “nudge.” Second, while
we were able to link the clinic registration and ART initiation
lottery to those visits, we were not able to do so as easily
with the viral load results due to limited access to the labora-
tory results system. Ideally, being suppressed would trigger a
prompt lottery entry message and a detectable viral load
would trigger additional support and the prospect of future
lottery entry. Lastly, since linkage to care and ART initiation
were slow overall, longer windows for linkage, with additional
opportunities for incentives, might have increased the propor-
tion achieving viral suppression.

5 | CONCLUSIONS

In summary, lottery incentives for men at each stage of the
HIV care continuum decreased time to ART initiation with
possible increases in clinic registration and ART initiation com-
pared to the control group of motivational text messages. It is
possible that this intervention may be best suited to men with
detectable viral loads, for whom the intervention had the big-
gest impact shortening the time to ART initiation. However, it
is likely that men will require additional services to sustain
retention in care over time, particularly services aimed at sim-
plifying delivery and increasing adherence.
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Abstract
Introduction: Current healthcare systems fail to provide adequate HIV services to men. In Zambia, 25% of adult men living
with HIV were unaware of their HIV status in 2018, and 12% of those who knew their status were not receiving antiretroviral
therapy (ART) due to pervasive barriers to HIV testing services (HTS) and linkage to ART. To identify men and key and priority
populations living with HIV in Zambia, and link them to care and treatment, we implemented the Community Impact to Reach
Key and Underserved Individuals for Treatment and Support (CIRKUITS) project. We present HTS and ART linkage results
from the first year of CIRKUITS.
Methods: CIRKUITS aimed to reach beneficiaries by training, mentoring, and deploying community health workers to provide
index testing services and targeted community HTS. Community leaders and workplace supervisors were engaged to enable
workplace HTS for men. To evaluate the effects of these interventions, we collected age- and sex-disaggregated routinely col-
lected programme data for the first 12 months of the project (October 2018 to September 2019) across 37 CIRKUITS-sup-
ported facilities in three provinces. We performed descriptive statistics and estimated index cascades for indicators of interest,
and used Chi square tests to compare indicators by age, sex, and district strata.
Results: Over 12 months, CIRKUITS tested 38,255 persons for HIV, identifying 10,974 (29%) new people living with HIV, of
whom 10,239 (93%) were linked to ART. Among men, CIRKUITS tested 18,336 clients and identified 4458 (24%) as HIV positive,
linked 4132 (93%) to ART. Men who tested HIV negative were referred to preventative services. Of the men found HIV positive,
and 13.0% were aged 15 to 24 years, 60.3% were aged 25 to 39, 20.9% were aged 40 to 49 and 5.8% were ≥50 years old. Index
testing services identified 2186 (49%) of HIV-positive men, with a positivity yield of 40% and linkage of 88%. Targeted community
testing modalities accounted for 2272 (51%) of HIV-positive men identified, with positivity yield of 17% and linkage of 97%.
Conclusions: Index testing and targeted community-based HTS are effective strategies to identify men living with HIV in Zam-
bia. Index testing results in higher yield, but lower linkage and fewer absolute men identified compared to targeted commu-
nity-based HTS.

Keywords: index testing services; finding men; HIV care continuum; linkage to care; HIV testing; sub-Saharan Africa;
differentiated care
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1 | INTRODUCTION

Of the 37.9 million people living with HIV (PLHIV) globally,
including the 25.6 million residing in sub-Saharan Africa (SSA),
21% remain unaware of their HIV status [1]. To address this
gap in SSA, efficient, targeted and evidence-based approaches
are urgently needed for HIV case finding programmes, partic-
ularly for populations less likely to know their status, such as
men [1]. Traditional approaches to HIV testing, such as facility-
based testing, while effective for identifying HIV-positive adult

women in SSA, have yielded sub-optimal results for reaching
men [2].
The HIV epidemic in Zambia is generalized, with HIV preva-

lence standing at 11.1% among adults aged 15 to 49 [3]. Among
men, awareness of HIV status is substantially lower than among
women, with 25% of Zambian men having not been tested for
HIV and received their results, compared to only 15% of adult
women [3]. The problem is most acute among younger men,
with 67.1% of HIV-positive males 25 to 29 years old reporting
being unaware of their HIV status [4]. Compared to women,
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men in Zambia test and obtain their results less frequently and
are less likely to link to care [3,4]. Indeed, in the HPTN 071
PopART trial in Zambia, the groups most likely to be missing
from the testing and linkage cascade were men and youth [5].
Multiple factors contribute to low testing and linkage rates

among men in the HIV care cascade, including cultural notions
of masculinity, but also structural factors such as clinic hours
and labour requirements [6,7]. Men also cite fears of discover-
ing their HIV status [8] and also often test by proxy and rely
on their wives’ HIV results [6].
Available facility-based HIV testing modalities in Zambia

include voluntary counselling and testing (VCT) and provider-
initiated testing and counselling (PITC), which have remained
relatively low-yield in SSA [9]. Most HIV programmes in Zam-
bia reported positivity yields in VCT and PITC departments of
approximately 4% to 8% [10], with the highest yield reported
from facilities in Zambia at 9% [11]. Community-based HIV
testing modalities include VCT and mobile/outreach, as well as
index testing services (ITS) and partner notification services
(PNS) for index clients, which was introduced in Zambia in
2017 to improve HIV case identification.
Community-based HIV testing in SSA has been associated

with HIV positivity yields of 6% to 11%, according to a meta-
analysis of 126 HIV testing studies in SSA [12]. Targeting
community-based testing in venues that feature characteristics
associated with a low “number needed to test” to identify a
new HIV case, such as where people meet new sex partners,
is a promising strategy to improve testing yield [13]. In Zam-
bia, community-based HIV positivity yields in men ranges from
5.2 to 5.7% [14,15] compared to 9.3% among women [14].
By comparison, index testing has consistently been demon-

strated to be an effective model for HIV case identification in
SSA. Across PEPFAR-supported countries during early ITS roll-
out in 2016 to 2018, index testing positivity was 9.8% [9].
Recent literature points to higher yields from index testing in
the general population: 10.3% in South Africa [16], 21-29% in
Kenya [17], and 32.6% and 38% positivity in similar programs
in Zimbabwe [18] and South Africa [19], respectively. At the
highest range of programmatic reports, yield in Nigeria [20]
and Cameroon [21] reached 51% and 51.8% respectively. ITS
has also been shown to increase HIV positivity yield among
men in the region [18], as have targeted community HIV test-
ing modalities such as mobile and workplace testing [22].
The Community Impact to Reach Key and Underserved Individ-

uals for Treatment and Support (CIRKUITS) project, implemented
by the Center for International Health, Education, and Biosecurity
(Ciheb) at the University of Maryland Baltimore (UMB) and the
Centre for Infectious Disease Research Zambia (CIDRZ) aimed to
enhance HIV case finding, linkage to care and treatment and
adherence support at the community level in Zambia. The objec-
tive of this paper was to present the CIRKUITS approach to case
finding and examine HIV positivity yield and antiretroviral therapy
(ART) linkage across index testing and targeted community test-
ing modalities, with sub-analyses by sex, age groups and districts.

2 | METHODS

2.1 | Study design and setting

We conducted a retrospective analysis of programmatic
aggregate data collected from 1 October 2018 to 30

September 2019 as part of routine CIRKUITS service delivery.
CIRKUITS was implemented across three of Zambia’s 10 pro-
vinces, Eastern, Western and Lusaka, where estimated HIV
prevalence was 7.4%, 10.6%, and 15.1%, respectively (Fig-
ure 1) [4]. CIRKUITS was implemented in communities within
the catchment areas of 37 participating facilities in these pro-
vinces: four urban and five rural facilities in Eastern; three
urban and 11 rural facilities in Western and 14 urban facilities
in Lusaka. HIV services were delivered to residents in the
community by community health workers (CHWs) supervised
by community liaison officers (CLOs) working with Ministry of
Health (MOH) staff in the corresponding health facilities.

2.2 | Study population

CIRKUITS provided HIV prevention education, testing services
and facilitated ART linkage services for all individuals in the
community who may be at risk for HIV. In this analysis, we
included all individuals 15 years or older that received any
community-based HIV testing service as part of the CIRKUITS
programme.

2.3 | CIRKUITS intervention

The CIRKUITS approach centred around the work of trained
CHWs who were supervised and mentored by CLOs to offer
HIV prevention and testing services in the community. CHWs
offered different HIV testing services (HTS) modalities to indi-
viduals in the community, including voluntary ITS and targeted
community testing services. They also provided a combination
of HIV preventive services, including health education and
referral for voluntary medical male circumcision (VMMC), HIV
pre-exposure prophylaxis (PrEP), family planning (FP) and con-
dom distribution. The CLOs and CHWs were supervised by

Figure 1. Map of Zambia with HIV prevalence among adults aged
15 to 49 by province. Arrows indicate the provinces in which CIR-
KUITS was implemented. Data from ZDHS 2018 [3].
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the public health facility staff in their catchment area, were
assessed and certified as competent in ITS and PNS by MOH
and CIRKUITS technical staff, and reported all community
activities to the facility. CIRKUITS had a bidirectional referral
system in which either facility staff, or CHWs and CLOs, could
direct clients to health services based on their medical condi-
tions and preferences. During the study period, CIRKUITS
trained, mentored and deployed 157 CHWs and 22 CLOs to
conduct different community-based testing modalities, includ-
ing ITS (Table 1).

2.4 | CIRKUITS approach to index testing and
partner notification services

CIRKUITS employed voluntary and confidential ITS with PNS
to increase HIV case identification in the community (see Fig-
ure 2). The facility staff, together with CLOs and CHWs, iden-
tified individuals as potential index clients eligible for ITS.
These included individuals who were diagnosed with HIV in
the past six months, had an unsuppressed viral load (>1000
copies/mL), and/or were lost to follow up from ART (>28 days
elapsed since last pharmacy pickup). CLOs and CHWs con-
tacted eligible index clients and offered ITS. If the client con-
sented to these services, the CHW then counselled the client
on the benefits and importance of their contacts knowing
their HIV status, and then proceeded to elicit all sexual con-
tacts in the past year; if the index client was female, they also
elicited biological children <15 years. For clients who con-
sented to PNS, the health provider and the client agreed on a
referral process for the index contacts following the WHO-
recommended approach [23]. CIRKUITS offered three
approaches for index client partner notification: (i) for client
referral, the index client chose to disclose their HIV status to
sexual partners and suggest HIV testing; (ii) for provider
referral, CLOs or CHWs obtained consent from the index cli-
ent to contact sexual partners or biological children to offer
HIV testing; (iii) for dual referral, the CHWs or CLOs accom-
panied the index client to assist with the disclosure of HIV
status and offer HTS to their partner(s) or biological children.
To minimize gender-based violence (GBV) stemming from
partner notification services during index testing, all index
cases were screened for risk of GBV via a MOH-approved

GBV screening tool. CHWs did not trace any index contact
posing a risk of GBV to the index client. Individuals experienc-
ing GBV or at risk for GBV were accompanied to “GBV One
Stop Centres,” a structured system in Zambia, where clinical,
legal and psychosocial counsellors provide comprehensive care
to GBV clients [24].
The CHWs then traced all eligible index contacts in the

community and offered voluntary and confidential HTS. Sexual
partners that tested HIV negative were offered combination
HIV prevention services, including FP, VMMC and condoms.
High-risk adolescents were linked to youth-friendly spaces
established at the health facilities, as well as DREAMS safe
spaces in the two DREAMS-supported districts (Lusaka and
Chipata). People identified at risk of HIV according to the
MOH screening tool were also referred for PrEP. Index con-
tacts identified with HIV were actively accompanied to the
facility by the CHW to initiate ART. Any client that deferred
same-day ART was followed up in the community for later
ART initiation.

2.5 | CIRKUITS targeted community-based testing
modalities

In addition to ITS, CIRKUITS provided other community-based
testing modalities, including testing in mobile, temporary or
other outreach locations (community centres, schools, work-
places, tents) and standalone VCT centres situated outside of
affiliated health facilities. The locale of these testing sites was
chosen to target priority populations, and often included health
education via drama and music. Clients were educated about
HIV prevention and the benefits of knowing their HIV status
and then offered HTS. HIV-negative persons were offered
combination HIV prevention services, including condoms, FP,
VMMC and PrEP (if appropriate). HIV-positive persons were
offered same-day ART in the community. Alongside testing ser-
vices, a clinical team was present to initiate ART immediately,
including HIV nurse prescribers, pharmacists and psychosocial
counsellors. In cases where no facility healthcare workers were
available to join the clinical team due to competing facility
demands, clients were actively escorted to the facilities by a
CLO or CHW for ART initiation, followed by peer health navi-
gation and adherence support to encourage sustained ART.

Table 1. CIRKUITS staffing across supported provinces and districts

Province

Estimated provincial HIV

prevalencea
Provincial

nurses District

District

CLOs

CIRKUITS-supported

facilities

CHWs in

district

Eastern 7.4% 1 Chipata 2 6 20

Petauke 2 3 39

Western 10.6% 1 Mongu 3 7 20

Limulunga 3 7 15

Lusaka 15.1% 2 Lusaka Urban 12 14 63

Total Country: 11.1% 4 5 22 37 157

CIRKUITS, Community Impact to Reach Key and Underserved Individuals for Treatment and Support; CLO, community liaison officer; CHW, com-
munity health worker.
a

Prevalence data from ZDHS 2018 [3].
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Figure 2. CIRKUITS (Community Impact to Reach Key and Underserved Individuals for Treatment and Support) steps for index testing.
Boxes in shaded area represent facility-based activities; other boxes represent activities taking place in the community. Text in blue italics
reflects relevant programme metrics. These steps were initially developed by UMB, and then adopted in the National Zambia Consolidated
Guidelines for Prevention and Treatment of HIV Infection 2020 [25]. FP, family planning; GBV, gender-based violence; ITS, index testing ser-
vices; PLHIV, people living with HIV; PrEP, pre-exposure prophylaxis; VMMC, voluntary medical male circumcision.
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2.6 | Testing and linkage strategies to find and link
men

To optimize the uptake and coverage of HIV testing among
men, CIRKUITS trained CLOs and CHWs on specific strate-
gies to reach men with HTS and health promotion and edu-
cation, such as where to find men, how to provide tailored
messaging for men on HIV/AIDS, and how to conduct pre-
and post-counselling for men. CIRKUITS conducted HIV pre-
vention and HTS sessions in workplaces that predominantly
employ men, such as construction sites, breweries and bot-
tling companies, police departments, and security, electricity
and utility companies. This was followed by orientation of
human resource managers in the companies on the benefits
of HIV prevention and testing services. This initiative resulted
in development of workplace policies promoting routine HIV
testing that resulted in the CIRKUITS team being invited
once a month to provide HIV prevention and testing services.
All HTS services were conducted in a confidential manner
according to national guidelines [25]. CIRKUITS also worked
with local municipal councils and business leaders, such as
marketplace chairmen and bus station managers, to deliver
HTS services in male-dense areas such as markets, taxi ranks,
car washes and bus stations. As a cross-cutting strategy, CIR-
KUITS partnered with traditional and religious leaders such
as chiefs, village headmen and pastors to deliver orientation
trainings on HIV/AIDS and encourage community-based HTS.
These leaders became instrumental in mobilizing and organiz-
ing community HTS activities at sites where men congregate,
including insakas (meetings of village elders), churches and
community sporting events. In addition, CIRKUITS worked
with facilities to expand male-focused services, including pro-
vision of male-oriented sexual reproductive health services
such as prostate cancer screening, sexually transmitted infec-
tion screening and treatment and condom pick-up points, as
well as extension of clinic hours during weekdays and week-
ends to offer more flexibility and convenience for male cli-
ents.

2.7 | Outcomes and variables

Outcomes of interest included: (1) positivity yield, defined as
the number of individuals identified HIV positive divided by
the total number of individuals who received HTS and
received their test results; and (2) linkage rate, defined as the
total number of individuals newly enrolled on ART divided by
the number of individuals identified as HIV positive. We also
developed an index testing cascade comprised of the following
variables: (1) number of index cases offered ITS; (2) number
of index cases that accepted ITS; (3) number of contacts eli-
cited; (4) number of contacts tested; (5) number of contacts
identified HIV positive and (6) number of HIV-positive clients
linked to ART, defined as number of individuals newly enrolled
on ART during the evaluation period. We also calculated the
elicitation ratio, defined as the number of contacts elicited per
index patient.
For testing modalities, we compared community index test-

ing to other targeted community testing modalities, which
included mobile and community-based testing locations (com-
munity centres, schools, workplaces, tents) and standalone
VCT. For outcomes, testing modalities and age groups

disaggregation, we used definitions and guidance from the
PEPFAR Monitoring, Evaluation and Reporting Indicator Refer-
ence Sheet (MER) version 2.3 [26].

2.8 | Data sources and collections

Aggregated data were abstracted from routine Zambian MOH
HTS, index testing and linkage registers. At community level,
each CHW collected patient-level information onto individual
community HTS and index elicitation forms. At facility level,
CLOs then merged these data and entered them into facility
registers. Community data was also manually entered into the
UMB electronic Community Information Management System
(eCOMMIS), a customized web-based District Health Informa-
tion Software 2 (DHIS2) data platform. DHIS2 is a health
management information system (HMIS) platform commonly
used in low and middle-income countries [27]. eCOMMIS
ensured data quality relevant to several programmatic ele-
ments, included training, supervision, weekly data reviews and
validation.

2.9 | Statistical analysis

Proportions were calculated for outcomes of interest, and the
index testing cascade analysed using descriptive statistics. Chi-
square tests were used to compare overall positivity yield and
ART linkage by age, sex and district strata, as well as differ-
ences between HIV positivity yield by testing modalities
across sex and age strata. Chi-square tests were also used to
compare the proportion of index testing acceptance, contact
tracing, positivity and ART linkage along the index cascade by
sex. All analyses were performed using SAS 9.4 (Cary, NC).

2.10 | Ethical approval

Ethical approval for this retrospective analysis of aggregate
routine programme data was covered by the routine PEPFAR
MER data protocol approved by the ERES Converge Zambian
Institutional Review Board (IRB), the Zambian National Health
Research Authority, the CDC, and the UMB IRB.

3 | RESULTS

3.1 | CIRKUITS HIV testing and linkage services (all
community modalities)

A total of 38,255 individuals 15 years or older were tested
for HIV from 1 October 2018 to 30 September 2019
(Table 2). Among these, 18,336 (47.9%) were male and
19,919 (52.1%) female. Forty-five percent of HIV testing was
performed among individuals aged 20 to 29 years and 51.9%
occurred in Lusaka District.
Among those tested, 10,974 were identified as HIV positive,

corresponding to an overall positivity yield of 28.7% (Table 2).
Both the absolute numbers of individuals tested positive
(4458 vs. 6516) and the positivity yield (24.3% vs. 32.7%)
were higher among women than men (p < 0.001). Across age
groups, positivity yield ranged between 13.0% and 36.8%
(p < 0.001), peaking among people aged from 35 to 39. Posi-
tivity yield ranged between 21.8% and 32.1% across districts
(p < 0.001), with the highest yield in Lusaka.
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Of the 10,974 identified PLHIV, 10,239 (93.3%) were linked
to ART (Table 2). Linkage to ART differed significantly by gen-
der (p = 0.033). Linkage to ART ranged between 90.3% and
94.7% across age groups and between 92.1% and 96.3%
across districts (p < 0.001).

3.2 | CIRKUITS HIV positivity yields and
contributions by testing modality

A total of 11,762 contacts of index clients were tested
through index testing, of whom 5260 were HIV positive, for a
positivity yield of 44.7% (Table 3). Both the absolute numbers
of people tested (6277 for women and 5485 for men) and
the positivity yield were higher among women (49.0%) com-
pared to men (39.9%). Across age groups, positivity yields ran-
ged from 29.3% to 50.9%, peaking across people aged 35 to
39 years. Among the 10,974 individuals diagnosed with HIV
in the CIRKUITS project, 5260 were identified via index test-
ing, for a contribution to overall HIV positives identified of
47.9%.
Through the other targeted community-based testing

modalities combined, a total of 26,493 individuals were tested,
of whom 5714 were HIV positive, for a positivity yield of
21.6% (Table 3). Both the absolute numbers tested (12,851
vs. 13,642) and positivity yield (17.7% vs. 25.2%) were higher
for females than males. Across age groups, positivity yields
ranged between 9.7% and 28.4%, peaking across people aged
30-34 and 45-49. Non-index community testing modalities
contributed 52.1% of overall HIV-positive clients identified by
CIRKUITS.

The overall positivity yield between the two categories of
testing modalities was significantly different (p < 0.001),
where index testing had a higher positivity yield than the
other community testing modalities. These differences remain
when compared by age and sex strata (Table 3).

3.3 | Index testing cascade

CIRKUITS offered ITS to 12,391 HIV-positive clients, includ-
ing the 10,974 newly identified HIV-positive clients from com-
munity HTS modalities and 1417 PLHIV found to have an
unsuppressed viral load. Among the 12,391 HIV-positive cli-
ents, 11,480 individuals accepted index testing services, for an
overall 92.6% index testing acceptance. Acceptance rate did
not significantly differ by sex (88.4% for females vs. 89.2% for
males, p = 0.159). A total of 20,130 contacts were elicited
from 11,480 individuals who accepted index testing services,
for an elicitation ratio of 1:1.8. A total of 15,661 of the eli-
cited contacts were traced, for a contact tracing rate of
77.8%. Contact tracing rate was higher among females
(81.8%) than males (73.7%) (p < 0.001). Among the 15,661
traced contacts, 160 (1.0%) were known HIV-positive clients
who were not on ART, 3739 (23.9%) were known HIV-posi-
tive clients who were on ART, and 11,762 (75.1%) were con-
tacts with unknown HIV status. All traced contacts with
unknown status were tested for HIV; of these, 5260 were
newly diagnosed as HIV positive, representing 44.7% positivity
yield (Figure 3). Among the individuals diagnosed with HIV,
2244 (42.7%) were women 25 years or older, 1962 (37.3%)
were men 25 years or older, 830 (15.8%) were AGYW ages

Table 2. Overall CIRKUITS HIV testing performance from October 2018 to September 2019

HIV testing

services (n)

Persons tested HIV

positive (n)

Positivity

yield (%) p value

Persons linked to

ART (n)

ART linkagea

(%) p value

Sex <0.001 0.033

Male 18336 4458 24.3 4132 92.7

Female 19919 6516 32.7 6107 93.7

Age bands, years <0.001 <0.001

15 to 19 3968 516 13.0 476 92.2

20 to 24 8686 2049 23.6 1850 90.3

25 to 29 8361 2413 28.9 2286 94.7

30 to 34 6334 2206 34.8 2076 94.1

35 to 39 4737 1741 36.8 1645 94.5

40 to 44 3153 1022 32.4 943 92.3

45 to 49 1628 587 36.1 550 93.7

50+ 1388 440 31.7 413 93.9

Districts <0.001 <0.001

Chipata 6037 1354 22.4 1289 95.2

Limulunga 2882 629 21.8 606 96.3

Lusaka 19857 6374 32.1 5868 92.1

Mongu 5311 1586 29.9 1495 94.3

Petauke 4168 1031 24.7 981 95.2

Total 38255 10974 28.7 10239 93.3

ART, antiretroviral therapy; CIRKUITS, Community Impact to Reach Key and Underserved Individuals for Treatment and Support.
a

This corresponds to the TX_NEW proxy measure.
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15 to 24 and 224 (4.2%) were adolescent males ages 15 to
24. Positivity yield was higher among females (49.0%) than
males (39.9%) (p < 0.001). Among the 5260 newly diagnosed
HIV-positive clients, 4665 were linked to ART for an overall
ART linkage rate of 88.7%. Females had an ART linkage rate
of 89.2% and males had an ART linkage of 87.9% (p = 0.140).

3.4 | Male HTS

Over a 12-month period, a total of 18,336 males were tested
and 4458 were identified as HIV positive for an overall posi-
tivity yield of 24.3%. Of men identified as HIV positive, 13.0%
were aged 15 to 24, 60.3% were aged 25 to 39, 20.9% were

Table 3. HIV positivity yields by testing modality from October 2018 to September 2019

Index testing Other community testing

DifferenceaNo. tested No. positives Yield (%) No. tested No. positives Yield (%)

Sex

Male 5485 2186 39.9 12851 2272 17.7 22.2

Female 6277 3074 49.0 13642 3442 25.2 23.7

Age bands, years

15 to 19 669 196 29.3 3299 320 9.7 19.6

20 to 24 2030 858 42.3 6656 1191 17.9 24.4

25 to 29 2723 1174 43.1 5638 1239 22.0 21.1

30 to 34 2305 1063 46.1 4029 1143 28.4 17.7

35 to 39 1826 929 50.9 2911 812 27.9 23.0

40 to 44 1150 539 46.9 2003 483 24.1 22.8

45 to 49 595 294 49.4 1033 293 28.4 21.0

50+ 464 207 44.6 924 233 25.2 19.4

Overall 11762 5260 44.7 26493 5714 21.6 23.2

a

All differences were statistically significant at p < 0.001.

Figure 3. Overall index testing cascade.
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aged 40 to 49 and 5.8% were 50 or older. Among these 4458
HIV-positive males, 4132 were linked to ART (92.7%).
ITS led to a higher positivity yield (39.9%) in comparison to

other community-based testing (17.7%). In terms of absolute
numbers, ITS resulted in a smaller number of men who were
newly identified with HIV (n = 2186) in comparison to other
testing modalities (n = 2272). Other community testing
modalities accounted for 51.0% of HIV-positive men identified,
with ART linkage of 97.3%.
Index testing was offered to 5588 male clients, 89% of

whom accepted services. From 10,003 male contacts elicited
through index testing, 74% (n = 7375) were traced and all
with unknown HIV status (n = 5485) were tested. The positiv-
ity yield for men through this modality was 39.9%. Among the
2186 newly identified HIV-positive clients, 1922 were linked
to ART (87.9%) (Figure 4).

4 | DISCUSSION

We report first year results from CIRKUITS, an innovative
community-based project that effectively engaged men and
other key and priority populations with HIV services through
a combination of index and targeted community-based testing
coupled with facilitated linkage to HIV prevention and treat-
ment provided by trained CHWs and CLOs. This approach
resulted in consistently high numbers of HIV cases identified
and high overall testing yield (29%) with robust linkage to
ART surpassing 93% among new positives identified. Positivity
yield exceeded 20% for both men and women across all dis-
tricts and age bands, with the exception of 15 to 19-year-olds
(13%). We found index testing to be a high yield strategy for
men, with among the highest positivity yield reported thus far
in the literature [20,21], with a large proportion of cases
among young men aged 25 to 39. Targeted community out-
reach HTS such as mobile and standalone VCT centres were
also effective strategies to identify HIV-positive men in

Zambia, resulting in 18% yield, 98% ART linkage and con-
tributing over 50% of all male PLHIV identified, suggesting
that a combination of traditional HTS, targeted community
and ITS may be needed to reach men. Such high-yield
approaches are critical in light of recent test and treat trials
showing that high HIV incidence persisted in SSA communities
due to a failure to reach men and key populations with HTS
and other HIV services [28-30].
Despite high overall testing yield across modalities using

the CIRKUITS approach, not all community-based strategies
yielded the same results. This observation has been born out
elsewhere in the region as detailed in a systematic review
examining community and facility-based HTS in SSA [31].
However, few studies have specifically described results from
ITS in SSA, and relatively few reports describe facilitated ART
linkage approaches relying on CHWs [31].
We found a high level of acceptance of index testing ser-

vices. More than 93% of individuals provided information
about their sexual partners to enable contact tracing, which
we attribute to intensive and continuous mentorship and com-
petency assessment of providers on essential elements of
PNS. CHWs were able to elicit nearly two sexual contacts per
client. More than three-quarters of traced contacts were una-
ware of their HIV status. The ITS modality led to high testing
positivity at 45% and ART linkage at 89%, representing a
high-yield entry point into the HIV care cascade.
Other studies from SSA have corroborated findings that

index testing is associated with higher HIV positivity yield
compared to other testing modalities. Shamu et al. conducted
a comparison of index testing to community HTS in South
Africa, and found index testing resulted in a positivity yield of
10.3% versus 7.3% [16] for other testing modalities. The
ZHCT project in Zimbabwe achieved 32.6% index positivity
yield, which was significantly higher than the 4.1% positivity
yield observed with facility-based testing [18].
We found community index testing to be effective at finding

HIV-positive men among elicited sexual contacts. This is

Figure 4. Index cascade for men.
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consistent with Kenyan data showing that index testing that
began with female indexes resulted in significantly higher
case-identification than starting with male indexes [17]. Stud-
ies that have focused on HIV-positive pregnant and breast-
feeding women indexes also have reported similarly high
positivity yield [32].
In CIRKUITS, we achieved high testing positivity among

men primarily by engaging them where they were found,
rather than expecting them to come to the facility. Men often
perceive health facilities as geared towards women’s and pae-
diatric health, and clinic hours are not favourable to men who
often have jobs that prevent them from accessing the clinic
[33]. CIRKUITS addressed these barriers by going into the
community and providing HIV prevention and testing services
in work places, particularly with companies that engage a pri-
marily male workforce, such as construction, security and util-
ity companies. This approach may explain the high absolute
number of men who were newly diagnosed with HIV, specifi-
cally in workplace and outreach testing settings.
For men, the difference in testing yield was particularly pro-

nounced between community-based testing (18%) and ITS
(40%). Several key elements likely contributed to the higher posi-
tivity yield of our index testing approach among men. First, index
testing coverage was high as we offered partner elicitation to all
clients who tested positive. Second, the elicitation ratio during
index testing in the general population was equally high, with a
mean of nearly two sexual contacts disclosed per index client.
Finally, we maintained high rates of contact tracing, ensuring that
nearly all index contacts were followed up and tested.
Interestingly, while index testing resulted in higher yield than

other community-based testing modalities, clients identified via
index testing had lower linkage to ART. This result contrasts
with other studies which found that linkage was higher among
index testing modality versus other approaches [34,35]. Our
finding could be due to facility healthcare workers being pre-
sent onsite at mobile and community standalone VCT to initi-
ate ART, whereas index contacts in the community were
escorted to the facility by CHWs, potentially allowing for
greater client attrition before ART start. This finding may also
reflect less engagement on the part of the client identified via
index testing. Persons reached through workplace testing must
still actively present themselves for testing, which may reflect
either underlying concerns about their HIV status or their
health in general. Clients identified via index testing, however,
play a less active role, and thus may be less motivated to
engage in ongoing health care. Once a CIRKUITS client was
identified as HIV positive, they were accompanied in person to
the nearest facility for same-day ART initiation. If the client
declined, they were repeatedly followed up by the CHW until
they began treatment. This close follow-up and longitudinal
engagement with a CHW or other peer provider was thought
to facilitate effective linkage to care across settings [36].
As we move towards achieving epidemic control, there is

ever-greater need to find, in a targeted and cost-effective
manner, those PLHIV unaware of their status and being left
behind by prevailing HTS approaches. High-yield approaches
such as index testing and targeted community-based testing
are strategies to better reach men and other hidden popula-
tions; indeed it is why we have highlighted positivity yields as
a measure of success. However, to close the gap to the first

95 such modalities must be part of a comprehensive approach
to HIV case finding that bridges communities and facilities,
and includes the high absolute number of PLHIV found
through traditional facility-based approaches. As noted by De
Cock et al., the majority of new PLHIV are still identified via
facility-based approaches, though their positivity yield is often
lower. While ITS and targeted community approaches are high
yield approaches, they are also costlier and more labour-inten-
sive, and the absolute numbers of PLHIV found are typically
less. Reaching the first 90 will require more testing overall
and scale up of both facility- and community-based approaches
to ensure that all PLHIV are reached and know their status
[37].

4.1 | LIMITATIONS

Our study was limited by the use of routine programme data
collected and analysed in aggregate. Therefore, some analyses
were not possible, including individual-level evaluation of test-
ing and clinical outcomes and examination of the association
between testing modality and long-term HIV outcomes, such
as retention in care or VL suppression. Aggregate data also
limited our ability to examine individual socio-demographic fac-
tors associated with uptake of the HTS modalities studied. We
were not able to examine male testing outcomes by CHW
gender, which would have been interesting, as prior studies
have shown better uptake of HTS by men when offered by
male CHWs and HCWs. [38-40] Due to the aggregate nature
of our data, we were unable to perform further analyses to
adjust for other potential confounders and clustering by site.
CIRKUITS focused on community-based HIV testing, and,

therefore, we could not compare our results to facility-based
HIV testing. Finally, while CHWs screened for GBV prior to
offering ITS, they did not collect data on the number of indi-
viduals either declining index testing due to concerns related
to GBV, or screening positive for risk of GBV and thus
excluded, and as such we cannot make inferences about the
effects of GBV on the results observed. Nor were we able to
assess negative social outcomes stemming from partner notifi-
cation, though reassuringly other studies have shown low
rates of partner harm following partner notification [41-43].
Despite these limitations, our evaluation highlights the pro-
grammatic relevance of offering ITS and targeted community-
based testing to men. Further research is needed on potential
adverse effects of ITS, as well as new strategies to reach men
with differentiated HTS modalities.

5 | CONCLUSIONS

Index testing and targeted community-based HTS are effec-
tive strategies to identify men living with HIV in Zambia. Index
testing results in higher yield, but lower linkage and fewer
absolute men identified compared to targeted community-
based HTS. In Zambia, there may be up to 400,000 individuals
who are currently unaware of their HIV status [4]. Expansion
of effective HIV testing modalities such as those we have
implemented in CIRKUITS could accelerate the timeline for
achieving near-universal testing coverage and the first 95 of
HIV epidemic control.
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Abstract
Introduction: Without significant increases in uptake of HIV testing among men, it will be difficult to reduce HIV incidence to
disease elimination levels. Secondary distribution of HIV self-tests by women to their male partners is a promising approach
for increasing male testing that is being implemented in several countries. Here, we examine male partner and couples testing
outcomes and sexual decision making associated with this approach in a cluster randomized trial.
Methods: We examined data from women at higher risk of HIV participating in the intervention arm of an ongoing pair-
matched cluster randomized trial in Kenya. HIV-negative women ≥18 years who self-reported ≥2 partners in the past month
were eligible. Participants received self-tests at enrolment and three-monthly intervals. They were encouraged to offer tests to
sexual partners with whom they anticipated condomless sex. At six months, we collected data on self-test distribution, male
partner and couples testing, and testing and sexual behaviour in the three most recent transactional sex encounters. We used
descriptive analyses and generalized estimating equation models to understand how sexual behaviour was influenced by self-
test distribution.
Results: From January 2018 to April 2019, 921/1057 (87%) participants completed six-month follow-up. Average age was
28 years, 65% were married, and 72% reported income through sex work. Participants received 7283 self-tests over six
months, a median of eight per participant. Participants offered a median three self-tests to sexual partners. Of participants
with a primary partner, 94% offered them a self-test. Of these, 97% accepted the test. When accepted, couples testing was
reported among 91% of participants. Among 1954 transactional sex encounters, 64% included an offer to self-test. When
offered self-tests were accepted by 93% of partners, and 84% who accepted conducted couples testing. Compared to partners
with an HIV-negative result, condom use was higher when men had a reactive result (56.3% vs. 89.7%, p < 0.01), were not
offered a self-test (56.3% vs. 62.0%, p = 0.02), or refused to self-test (56.3% vs. 78.3, p < 0.01).
Conclusions: Providing women with multiple self-tests facilitated male partner and couples testing, and led to safer sexual
behaviour. These findings suggest secondary distribution is a promising approach for reaching men and has HIV prevention
potential.
Clinical Trial Number: NCT03135067.
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1 | INTRODUCTION

In much of eastern and southern Africa, HIV incidence
remains high despite the scale-up of promising biomedical and
behavioural prevention interventions [1]. The UNAIDS 95-95-
95 fast track goals to end the AIDS epidemic by 2030 provide
tangible targets for testing and treatment that can substan-
tially reduce HIV incidence in the region [2]. However, these
goals may be compromised by disparities in engagement in
HIV services among certain subpopulations. Men in sub-Saha-
ran Africa in particular continue to be less engaged in services

[3-5]. Despite impressive increases in knowledge of HIV status
across the region, uptake of HIV testing remains low among
men. Of the 21 countries in eastern and southern Africa
region, as designated by UNAIDS, all but one report more
women than men testing in the past 12 months [6]. This dif-
ferential engagement in HIV services represents a public
health inequity, and contributes to high risks of HIV infection
among adolescent girls and young women. Without significant
increases in uptake of HIV testing among men, it will be diffi-
cult to achieve the 95-95-95 goals and reduce HIV incidence
to disease elimination levels [1].
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The privacy, convenience and autonomy that oral fluid-based
HIV self-testing provides has the potential to overcome many
of the barriers to HIV testing, including those cited by men.
This strategy has high acceptability among men; and in commu-
nity-based distribution of self-testing, uptake by men has often
been roughly equal to that of women [7-9]. The World Health
Organization has recommended the scale-up of HIV self-testing
as an alternative testing strategy, and a number of countries
have begun to make self-tests available [10]. Models for deliv-
ering self-tests to men, and others less likely to use standard
HIV testing services (HTS), are being considered and a promis-
ing strategy is the provision of multiple self-tests to women at
higher risk so they can voluntarily initiate partner or couples
testing [11]. This strategy of “secondary distribution” has the
potential to generate multiple HIV prevention benefits, includ-
ing promotion of male partner testing, results disclosure and
facilitation of safer sexual behaviours. This has been included as
a potential distribution strategy in Kenya’s 2017 operational
manual for HIV self-testing [12]. Research in Kenya and else-
where has demonstrated that secondary distribution is accept-
able and feasible, and that women from different settings,
including antenatal clinics and sex workers, are able to dis-
tribute self-test kits to their sexual partners [11,13,14]. While
this approach is being implemented in several countries, data
from large-scale studies on partner and couples testing out-
comes are lacking, and there are few data on changes in sexual
decision making following secondary distribution [11,13,15].
To assess the HIV prevention potential of this approach, we

are conducting a cluster randomized trial (cRCT) of secondary
distribution of self-tests by women at higher risk in Kenya
(NCT03135067). The study is being conducted in beach, peri-
urban and urban communities in Siaya County, Kenya [16,17].
HIV prevalence in Siaya is among the highest in Kenya, at 21%
[18]. Despite progress in reducing the spread of HIV in the
region overall, HIV incidence remains persistently high in these
communities [19-21]. The prominence of multiple partnerships
and transactional sex in this region has been widely docu-
mented [21-24]. Here we describe outcomes for women in the
intervention arm only of the pair-matched cRCT following six
months of self-test provision. We explored self-test kit distribu-
tion patterns and male partner testing uptake, results disclo-
sure, couples testing, as well as testing and sexual behaviour
data from the three most recent transactional sex encounters.

2 | METHODS

2.1 | Study design and participants

The study is being conducted in a total of 66 geographic clus-
ters in Siaya County, Kenya. Each cluster consists of one or
more nearby beach communities along Lake Victoria where
fishing drives the local economy as well as market centres con-
taining hotspots (bars and hotels) where transactional sex is
common. Clusters were defined after a comprehensive map-
ping of beach communities and hotspots in the study region.
Nearby beach communities were consolidated into a single
cluster, as were hotspots that were located near each other.
Clusters were matched on the basis of spatial proximity, popu-
lation size and type (hotspot or beach community) and pairs of

clusters were randomized in a 1:1 ratio to an intervention arm
in which participants received multiple self-tests or to a com-
parison arm in which participants were given referral cards for
clinic-based HIV testing and counselling to distribute to their
male sexual partners. Computer-generated randomization was
used to determine study arm assignment of clusters. After ran-
domization, the study team conducted household surveys to
prepare a list of adult women in each cluster who were poten-
tially eligible. Women were then selected from the list at ran-
dom for recruitment into the study. Based on power
calculations for the primary cRCT outcome of HIV incidence,
we sought to enrol about 30 participants in each cluster.
Upon recruitment from each cluster women were screened

for eligibility. Eligibility criteria were as follows: age ≥18 years,
residing in the study area and intending to stay there for at
least 24 months, ownership of a mobile phone, HIV-negative
and self-reporting ≥2 male partners in the past four weeks.
Eligible participants were enrolled after providing written
informed consent in their preferred language (English, Swahili
or Dholuo). Prior to enrolment, participants underwent stan-
dard HIV testing according to national algorithms to deter-
mine HIV status [25]. Participants completed an interviewer-
administered questionnaire at baseline that collected informa-
tion on a range of topics including demographics, sexual beha-
viour and HIV testing history. Screening and follow-up visits
were conducted at study sites established within the study
communities, and data collection instruments were adminis-
tered in the preferred language of the participant.
Participants in the intervention arm were trained on the use

of oral fluid-based rapid HIV self-tests (OraQuick Rapid HIV-1/
2 antibody tests; OraSure Technologies, Bethlehem, PA, USA).
They were counselled on how to discuss HIV self-testing with
male sexual partners and on the importance of using their own
discretion and assessing the risk of intimate partner violence
(IPV) when deciding whether to offer a self-test to a sexual
partner. Participants were encouraged to offer tests to their
male primary partner and to any other male sexual partners
with whom unprotected sex was likely. They received five self-
tests at enrolment. Self-test kits included written and pictorial
instructions for use, including information on results interpreta-
tion and a list of clinics in the area where they could confirm
their test result and seek post-test services. Research assis-
tants contacted participants at three-monthly intervals and pro-
vided them additional self-tests, as needed. Participants were
also able to receive self-tests in-between three-monthly inter-
vals by contacting research assistants. At six months, we
collected follow-up data via interviewer-administered question-
naire on self-test distribution, partner uptake, results disclosure
and couples testing – defined as testing by the participant and
her partner testing together at the same time – and sexual
behaviour. We also obtained testing and sexual behaviour infor-
mation on participants’ three most recent transactional sex
encounters. Transactional sex was defined as sex in exchange
for money, goods or services, in line with the Joint United
Nations Programme on HIV/AIDS definition [26]. The study is
ongoing, with participants completing follow-up assessments
and HIV testing every six months for a duration of up to
24 months. All questionnaires and study materials were in Eng-
lish, Kiswahili or Dholuo, based on participant preference.

Napierala S et al. Journal of the International AIDS Society 2020, 23(S2):e25515
http://onlinelibrary.wiley.com/doi/10.1002/jia2.25515/full | https://doi.org/10.1002/jia2.25515

63

http://onlinelibrary.wiley.com/doi/10.1002/jia2.25515/full
https://doi.org/10.1002/jia2.25515


2.2 | Outcomes and measures

Key outcomes assessed in this analysis were the self-reported
number of self-tests distributed by participants and the pro-
portion distributed to a male sexual partner. We evaluated,
through participant self-report, the proportion of male part-
ners who accepted self-tests when offered, and who disclosed
their results to the participant. Test results were categorized
as HIV-positive, HIV-negative, indeterminate or unknown. We
also evaluated couples testing, as indicated by participant
report that they tested together with a sexual partner. Sexual
decision making among women who reported transactional
sex was another key outcome. Using the data obtained on the
three most recent transactional sex encounters, we examined
the association between self-testing outcomes and whether or
not participants had sex with the transaction sex partner as
well as whether a condom was used in the encounter. We
explored these outcomes by four categories of transactional
sex partners: clients who had a reactive self-test, clients who
tested HIV-negative, clients who refused the self-test and cli-
ents who were not offered a self-test.

2.3 | Statistical analyses

We conducted descriptive analyses for all outcomes among
intervention arm participants at the six-month visit. We
focused on self-test distribution to sexual partners, partner
testing and result, and sexual behaviour change. To under-
stand how sexual behaviour was influenced by distribution of
self-tests to sexual partners we used unadjusted generalized
estimating equation models. We clustered encounters by par-
ticipant to compare participant reporting of condom use with
sexual partners by use of HIV self-tests, HIV-negative result,
or reactive result. All data were analysed using Stata 15.1
(StataCorp, College Station, TX, USA).

2.4 | Ethical considerations

The study received ethics approval from the institutional
review boards at the University of Pennsylvania and the
University of North Carolina at Chapel Hill as well as the
Maseno University Ethics Review Committee. Eligible women
who wished to participate provided written informed consent
in their preferred language (English, Swahili or Dholuo) prior
to initiation of any study procedures.

3 | RESULTS

A total of 1057 participants from 33 clusters were enrolled in
the intervention arm of the study between June 2017 and
August 2018. A total of 265 women were enrolled in eight
beach community clusters and 792 from 25 hotspots.
Between January 2018 and April 2019, 921 (87%) partici-
pants completed the six-month follow-up visit and were
included in this analysis. Participants’ average age was
28 years, with the majority (65%) being married and 63% hav-
ing at least a primary school education (Table 1). Sex work
was the primary source of income for 14% of participants,
and an additional 58% reported earning some income through
sex work.

3.1 | HIV self-test distribution

Over the six months of follow-up, participants received a total
of 7283 self-test kits for distribution, a mean (IQR) of eight
self-tests per person (7,9). Figure 1 shows self-test kit distri-
bution by participants. All sexual partners in this study, includ-
ing primary and transactional sex partners, were male.
Participants distributed a total of 3327 (46%) of self-tests to

Table 1. Baseline characteristics of participants randomized to

the intervention arm who completed the six-month follow-up

(N = 919a)

Variable N (%)

Demographics

Age, mean (SD) 27.6 (6.9)

Education

Some primary or less 303 (33.0)

Primary 276 (30.0)

Some secondary 168 (18.3)

Secondary/high school or more 172 (18.7)

Marital status

Married and/or cohabitating 597 (65.0)

In a relationship, but not married or living together 91 (9.9)

Single 155 (16.8)

Divorced or widowed 76 (8.3)

Primary source of income

Sales and service 309 (33.6)

Sex work 129 (14.0)

Unskilled manual 128 (13.9)

Fishing/fish trade 98 (10.7)

Agriculture 50 (5.4)

Unemployed 53 (5.8)

Other 151 (16.4)

Refused 1 (0.1)

Sex work is another source of income 531 (57.8)

Typical one-month income in U.S. $, median (IQR) 30 (20, 60)

Household size, median (IQR) 5 (4, 6)

Male sexual partners and sexual behaviour

Number of sexual partners in the past month,

median (IQR)

2 (2, 3)

Used condom during last sexual encounter 335 (36.5)

Ever engaged in transactional sexb 869 (94.6)

Number of transactional sex partners in the past

month, median (IQR)c
2 (1, 2)

Used condom with most recent transactional sex

partner during vaginal or anal sexd
440 (51.3)

Experienced any type of intimate partner violence in

the past 12 months

475 (51.6)

a921 women in the intervention arm completed the six-month follow-
up questionnaire, however baseline questionnaire data for two of
those individuals was lost; bTransactional sex defined as sex in
exchange for money, goods, food, housing, or services; cAmong 868
participants reporting transactional sex in the past month; dAmong
858 encounters involving vaginal or anal sex. IQR, inter-quartile range
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sexual partners, a mean (IQR) of 3 (2,5) per person. Partici-
pants reported that 153 partners disclosed reactive results,
equalling 4.6% (153/3327) of all tests distributed which could
be confirmed as reactive, and an average of 0.17 HIV-positive
partners being identified per participant. There were 253 (3%)
self-tests distributed to other individuals, that is non-sexual
partners, and 2862 (39%) self-tests were used by participants
themselves. The remaining 841 (12%) self-tests were unused.

3.2 | Self-testing with primary partners

Of 890 participants with a primary partner, 838 (94%) offered
their primary partner a self-test (Table 2). A total of 813
(97%) accepted the self-test. Among primary partners who
accepted a self-test, 800 (98%) shared their test results with
the participant, with 15 (2%) reporting a reactive result. Cou-
ples testing was reported by 740 (91%) participants whose
primary partner accepted a self-test, and in all 83% of all par-
ticipants with a primary partner conducted couples testing
with them (Figure 2).

3.3 | Self-testing with transactional sex partners

A total of 870 (94%) participants reported having transac-
tional sex during the study period, and we asked these partici-
pants about their three most recent transactional sex
encounters. Participants reported on a total of 1954 transac-
tional sex encounters involving vaginal and/or anal sex in the
past six months (Table 3). Of those, 1256 (64%) encounters
included an offer of a self-test to the partner and 1173 (93%)
partners accepted the self-test. Among all encounters in which
a self-test was accepted, the partner disclosed their test result
in 1133 (97%) encounters, and 29 (3%) results were reactive.

In 987 (84%) encounters the participant and their partner
tested together.

3.4 | Sexual behaviour with transactional sex
partners

Figure 3 shows condom use based on transactional sex part-
ner uptake, utilization and self-test result. Condom use was
significantly higher with transactional sex partners who
obtained a reactive versus HIV-negative result (89.7% vs.
56.3%, p < 0.01). Condom use was also significantly higher
with transactional sex partners who were not offered a self-

46%
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3%

12%

0

25

50

75

100

Unused
Other individuals
Participants themselves
Sexual partners

Figure 1. Use of 7,283 HIV self-test kits by 921 participants.

Table 2. HIV self-test use reported by participants among their

male primary partners (N = 890)

Variable N (%)

Age difference, primary partner age – participant age,

median (IQR)a
5 (2, 7)

Offered HIV self-test to primary partner 838 (94.2)

Primary partner accepted the self-testb 813 (96.9)

Participant didn’t know if primary partner used self-test 7 (0.9)

Primary partner used self-test, but participant didn’t

learn result

6 (0.7)

Primary partner test was reactive 15 (1.8)

Primary partner test was HIV-negative 785 (96.6)

Participant conducted couples testing with primary

partnerc
740 (91.0)

aN = 851. 39 participants did not report primary partner age; bAmong
839 participants who offered a HIV self-test to their primary partner;
cAmong 813 participants whose partner accepted the self-test. Cou-
ples testing is defined as participant-reported testing together with a
sexual partner. IQR, inter-quartile range
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Figure 2. Primary partner and couples testing (N = 891).
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test as compared to those with a HIV-negative result (62.0%
vs. 56.3%, p = 0.02), or who refused to self-test versus those
with a HIV-negative result (78.3 vs. 56.3%, p < 0.01).

3.5 | Sexual behaviour with all male partners

In terms of overall sexual behaviour among study participants
at six months, participants reported that the mean number of
sexual partners in the past month was 2.8 at baseline and 2.2
at the six-month follow-up visit (Table 4). The proportion of
participants who reported using a condom during their last sex-
ual encounter was 37% at baseline and 44% at the six-month
follow-up. A total of 131 (14%) participants reported refusing
to have sex with 158 potential sexual partners because they
either refused to accept a self-test or had a reactive test result.
Additionally, 107 (12%) women reported that they decided to
use a condom with 141 sexual partners because they either
refused the self-test or had a reactive result.

4 | DISCUSSION

This is the first large-scale study to evaluate self-reported
self-test distribution patterns and partner testing outcomes in
the context of secondary distribution by women at higher risk
of HIV infection. The study also examines changes in sexual
decision making with transactional sex partners enabled by
self-testing. Among women receiving multiple self-tests in
Kenya, nearly 50% of self-tests provided were offered to male
sexual partners and high rates of partner and couples testing
were observed. This confirms findings from other research
demonstrating that women can readily and capably distribute
self-tests to both their regular and transactional sex partners,
and that men are willing to accept and use tests distributed
by their sexual partners [11,13,27]. This finding is of particular
relevance for women at higher risk in the study setting, as
they are likely to be in contact with and distribute test kits to
men who are also at high risk of HIV transmission. We found
that when a test kit was offered, uptake by men was high and

results disclosure between both regular and transactional sex
partners was common. Furthermore, couples testing was very
common, with a large proportion of the test kits provided
being used by women to test together with their partner.
One of the most compelling findings in this study relates to

sexual decision making with self-tests. We found significantly
higher condom utilization with transactional sex partners when
a self-test was refused and when the result was reactive, as
compared with transactional sex partners who had a negative
result. At the same time, we found moderately higher condom
use when a self-test was not offered as compared to a nega-
tive result as well (62% vs. 56%). While the latter finding
implies less condom use with known HIV-negative partners
and therefore a potential shift in risk perception, women were
encouraged to offer a self-test to partners when they did not
intend to use a condom. Furthermore, we have no information
about the relative risk profiles of those men who were and
were not offered self-tests. Therefore, these data should be
interpreted with caution. Among participants overall, 14%
reported refusing sex, and 12% reported using a condom, with
one or more partners if they were not offered or refused a
self-test. These sexual decision-making data suggest there is
substantial potential for this strategy to have HIV prevention
benefits for both women and their male sexual partners.
The data available to us did not permit an accurate estimate

of male HIV-positive case identification per test kit distributed
– an important consideration for programme implementation.
While we know the overall number of test kits distributed to
male partners, we cannot discern whether a single partner
used multiple test kits. Likewise, not all men who self-tested
disclosed their test result to the participant, and there may be
biases in male disclosure of a positive result to participants.
Of the 3327 test kits distributed to sexual partners, a total of
153 men disclosed a reactive result to a participant. It is
important to note, however, that not all partners disclosed
their result and some sexual partners may have used more
than one self-test during the six-month follow up period. We
can assume that at a minimum, 4.6% of all tests distributed
were confirmed reactive and that 0.17 HIV-positive partners
were identified per participant. As we cannot accurately esti-
mate overall case identification (i.e. yield), it remains unclear
how case identification among men in this intervention com-
pares to other HTS strategies, another useful data point for
self-test programming. Subsequent analyses will compare the
case identification in the intervention arm to the comparison
arm in which only HTS referral cards were provided. Due to
the nature of our study design and inherent confidentiality of
self-testing, we do not have an accurate sense of the demo-
graphic and behavioural characteristics of the men we are
reaching. As men are targeted based on their contact with
women at higher risk, it is likely that the men in this research
are at high risk of HIV transmission as well. Therefore, sec-
ondary distribution by women at higher risk may be a com-
pelling strategy to engage men in HIV testing, and potentially
other HIV services.
A primary limitation of this research is the reliance on self-

reported self-test distribution and sexual behaviour data,
which has the potential for bias. A study of secondary distri-
bution among antenatal care clients and their male partners in
Kenya compared male and female reporting of couples testing
and found strong agreement between partners, and therefore

Table 3. Use of HIV self-tests during transactional sex encoun-

ters with male partners involving vaginal and/or anal sex

(N = 1954)

Variable N (%)

Offered HIV-self test to transactional sex partner 1256 (64.3)

Among those offered HIV self-test, transactional sex

partner accepted the self-testa
1173 (93.4)

Participant did not learn result 21 (1.8)

Partner test was reactive 29 (2.5)

Partner test was HIV-negative 1101 (93.9)

Partner test was indeterminate 3 (0.3)

Among those offered HIV self-test, participant

conducted couples testing with transactional sex

partnerb

987 (84.1)

aAmong 1256 participants who offered a self-test to their partner.
HIV test results were missing for 19 (1.5%) partners; bAmong 1173
transactional sex encounters where a self-test was offered.
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minimal reporting bias [28]. To explore this potential bias in
the current study subsequent analyses will compare these
self-reported outcomes on partner testing and sexual beha-
viour to those from the comparison group that did not receive
self-tests. We will also examine the effect of the intervention
on HIV incidence, which is being assessed over an average
18-month period. Another limitation is that we did not collect
data around men’s use of post-test services, another impor-
tant consideration for future programming. While women
were instructed to consider offering their partner a self-test
when they anticipated having condomless sex, we cannot
determine overall how many sexual encounters which were “at
risk” of HIV transmission included the offer of a self-test.
However, we did ask detailed questions about self-test use in
the past three transactional sex encounters and determined
that 64% of these encounters included the offer of a self-test.
Data on the cost-effectiveness of secondary distribution by

women at higher risk as an additional HTS strategy, both for the
outcome of HIV prevention among women and case identifica-
tion among men, will be important to explore. These data will be

collected and analysed in the context of the current study and
will provide an important contribution to future research and
programming. Modelling studies from Zimbabwe suggest that
distribution of self-tests to women engaged in transactional sex
is an efficient strategy to avert new HIV infections and is poten-
tially cost-effective [29]. Additional modelling suggests that sec-
ondary distribution of self-tests by female sex workers in
Zimbabwe to their male partners also has the potential to be
highly cost-effective at identifying HIV-positive men [30].
Other important next steps for research would be to explore

from men directly their views and testing outcomes related to
secondary distribution of self-tests by female partners, particu-
larly high-risk female partners and in the context of transac-
tional sex. Currently all our data on acceptability and uptake
among men is derived from the female partner. The in-depth
interviews we are presently conducting among male partners
of study participants will provide a necessary and complemen-
tary perspective to the findings presented here. Exploring
social harms associated with secondary distribution, such as
IPV, is another important area of research. This is particularly
relevant given the high baseline level of IPV, with 52% of par-
ticipants experiencing IPV in the previous 12 months. Pro-
gramming for men, particularly in the context of secondary
distribution, needs to incorporate a holistic approach to men’s
health. This includes addressing unhealthy masculine ideals and
IPV. We are collecting and monitoring IPV data on an ongoing
basis and will be presenting comparisons of IPV in the two
study arms at study completion. Likewise, assessing linkage to
post-test prevention and care by men in this context would be
helpful in considering how best to implement and support sec-
ondary distribution strategies. The nature of self-testing, and
secondary distribution of self-test kits among women at higher
risk in particular, make acquiring these type of data challenging.
Most strategies employed in other studies, such as encourag-
ing reporting of self-testing upon attending post-test services,
telephone follow-up, or centralized database tracking, have
proved imperfect measures of linkage [31]. In a study of sec-
ondary distribution among antenatal care clients in Kenya 28%
of men reported going for confirmatory testing after their
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Figure 3. Condom use during recent transactional sex encounters (N = 1957).

Table 4. Overall sexual behaviour among study participants

(N = 921)

Variable N (%)

Number of sexual partners in the past month, median

(IQR)

2 (1, 3)

Used condom during last sexual encounter 403 (43.8)

In past six months, participant declined to have sex

with one or more partners because they refused to

accept a HIV self-test, or had a reactive self-test

131 (14.2)

Total number of partners 158

In past six months, participant used a condom with one

or more partners because they refused to accept a

HIV self-test, or had a reactive self-test

107 (11.6)

Total number of partners 141
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self-test [28]. There is no gold standard for how to support
linkage, and optimal strategies will likely be context specific,
but a range of approaches have been employed such as coun-
selling, phone reminders, hotlines, incentives, referrals slips,
vouchers and home initiation of HIV care [10,31,32]. For men,
strategies that accommodate their work or lifestyle may be
particularly appropriate.
Based on the willingness of participants in this study to dis-

tribute self-tests to their primary and transactional sex part-
ners, the high uptake of self-testing by male partners, high
levels of results disclosure, frequent couples testing, as well as
evidence of safer sexual behaviour in this context, we antici-
pate that secondary distribution of self-tests by women at
higher risk to male sexual partners represents a promising
strategy for increasing knowledge of HIV status among men,
and potentially for reduction of HIV transmission. Secondary
distribution by women at higher risk could be an important
addition to regional and country wide HTS strategies. Opera-
tionalizing secondary distribution of self-tests could be an
important way to ensure that men have higher access to HIV
testing, and could increase couples testing and promotion of
risk-reducing behaviours. Future analyses from this ongoing
study will use the randomized trial design to determine the
effect of the secondary distribution intervention on male part-
ner testing outcomes on HIV incidence among women.

5 | CONCLUSIONS

Data obtained over a period of six months indicate that
women at higher risk are willing and capable of distributing
HIV self-tests to regular and transactional male partners. Pro-
viding women at higher risk with multiple self-tests facilitated
male partner testing, and couples testing. We also demon-
strated positive sexual behaviour change, based on whether a
self-test was accepted by the male partner, and what the
result was. Further research is required to evaluate male part-
ner access to post self-test services. This includes confirma-
tory testing for all reactive results, and linkage across the
cascade of prevention and treatment services. Also important
will be consideration of what type of programming can best
support men’s linkage to these services. These findings sug-
gest that secondary distribution of self-tests is a feasible way
to reach men at high risk, who may not be aware of their HIV
status, and also has considerable HIV prevention potential.
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Despite the body of evidence on heterosexual men’s inequita-
ble access to HIV prevention, testing and antiretroviral ther-
apy (ART) [1,2], and poorer viral suppression in sub-Saharan
Africa (SSA), public health responses to address this gap
remain surprisingly sparse [3]. Gender stereotypes prevail,
implicitly blaming men for infecting women with HIV, and for
their own health outcomes due to “poorer health-seeking
behaviour” [4]. These generalizations about men come at a
cost, as neither men nor women benefit when men are por-
trayed largely as vectors of disease, and when the health
needs of women and men are seen as competing rather than
complementary. Recent evidence suggests that men care
about their health and will participate in HIV prevention, test-
ing and treatment programmes when these are appropriately
targeted [5]. This viewpoint argues for a reframing of the
approach to heterosexual men in the HIV epidemic in SSA.
The gendered nature of health services in SSA has been

well described [1,3-4,6,7]. Given women’s biological and social
vulnerability to HIV infection, research, programmes and poli-
cies have primarily focused on the needs of women [8]. When
programmes have included heterosexual men, whether inten-
tional or not, they have frequently been depicted as the prob-
lem (i.e. transmitting HIV), and the health outcomes of women
and children have been prioritized [9]. Consequently, the
health needs of men in SSA and generally across the world
have been largely ignored [1,3,10]. There are two compelling
reasons why the health and HIV risks of heterosexual men
should be addressed urgently: like women, men have the right
to health; and to reach the ambitious UNAIDS targets of
90:90:90, we need a response that is based on public health
and gender inclusiveness rather than gender bias. Given men’s
higher AIDS-related morbidity and mortality in the context of
a limited focus on men, HIV-positive men represent a new vul-
nerable population in the AIDS epidemics of sub-Saharan
Africa [3]. The exclusion of heterosexual men from targeted
HIV prevention, testing and treatment strategies constrains
the ability of HIV-positive men to manage the risks associated

with their health and increases the gender gap in HIV survival
[1,4].
A successful HIV response requires a shift from portraying

men as the “problem” to acknowledging that, like women, men
are vulnerable to HIV infection due to individual, social and
structural drivers. We recently undertook a study in a peri-ur-
ban region of KwaZulu-Natal province of South Africa, an area
where high levels of poverty, unemployment and alcohol con-
sumption co-exist alongside high HIV prevalence rates. A total
of 6993 men participated in male-focused community-based
HIV and non-communicable diseases screening from August
2017 to June 2019. In contrast to widely cited generalizations
about men’s poorer health-seeking behaviour, we found that
men were concerned about their own and their families’
health. Out of 6988 men who consented to HIV screening,
6740 (97%) gave consent for an HIV test [4]. Notably, 80% of
the men felt blamed for the HIV epidemic, and unsupported
when they did access healthcare services [4]. This study also
highlighted the inadequacy of HIV prevention for men which
focuses solely on HIV, outside of the broader contexts which
shape HIV risk and vulnerability.
Our work confirms that men, like women, are not a

homogenous group. The 2017 South African National HIV
Prevalence, Incidence, Behaviour and Communication Survey
found that age, race, education, employment and locality type
were all significant predictors of new HIV infection among
men aged 15 years and older [11]. Thus, like women, men are
vulnerable to HIV infection due to individual, social and struc-
tural drivers, which function in tandem with risky sexual beha-
viours to increase their risk of HIV infection. Despite these
challenges, these men belong to families; they are partners
and they are fathers. They can survive and thrive when they
live in families and communities that are supportive, caring,
loving and resilient.
The news is not all bleak, however. Recently, there is some

sense that the narrative has shifted. International agencies
such as UNAIDS, the World Health Organization and PEPFAR
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have an increased focus on men and HIV. Some countries
have developed, or are formulating, national strategic plans on
men and HIV [12]. Using Demographic and Health Surveys
data, researchers recently characterized the “missing men” in
six African countries, highlighting the particular need to reach
poor single men without children in rural areas [2]. Others are
researching the preferences of men, to inform the develop-
ment of effective programmes. These are important steps
towards ensuring that men are part of the HIV response.
The landmark IAS Forum on Men and HIV prior to the 10th

IAS Conference in Mexico represented a turning point in chal-
lenging the prevailing discourse on men. Building on the
momentum created by the Forum, it is time to reframe the
approach to heterosexual men in the HIV epidemic. Men and
women should not be seen as competing populations. Like
women, men have the right to health, HIV care and treatment,
and their poorer access to HIV care cannot be reduced to indi-
vidual behaviour. HIV interventions for both men and women
must be guided by evidence. We need to watch our language:
no more “men as a problem” or “men as the vectors”. HIV inter-
ventions should improve heterosexual men’s health for their
own sake, not only to improve outcomes for women and chil-
dren. Future HIV/AIDS conferences must include heterosexual
men as a vulnerable population. In getting the frame right in the
way we view men, we have the chance to address the biggest
gap in the response to HIV in SSA.
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Abstract
Introduction: In Kenya, men who have sex with men (MSM) are increasingly using virtual sites, including web-based apps, to
meet sex partners. We examined HIV testing, HIV prevalence, awareness of HIV-positive status and linkage to antiretroviral
therapy (ART), for HIV-positive MSM who solely met partners via physical sites (PMSM), compared with those who did so in
virtual sites (either solely via virtual sites (VMSM), or via both virtual and physical sites (DMSM)).
Methods: We conducted a cross-sectional bio-behavioural survey of 1200 MSM, 15 years and above, in three counties in
Kenya between May and July 2019, using random sampling of physical and virtual sites. We classified participants as PMSM,
DMSM and VMSM, based on where they met sex partners, and compared the following between groups using chi-square
tests: (i) proportion tested; (ii) HIV prevalence and (iii) HIV care continuum among MSM living with HIV. We then performed
multivariable logistic regression to measure independent associations between network engagement and HIV status.
Results: 177 (14.7%), 768 (64.0%) and 255 (21.2%), of participants were classified as PMSM, DMSM and VMSM respectively.
68.4%, 70.4% and 78.5% of PMSM, DMSM and VMSM, respectively, reported an HIV test in the previous six months. HIV
prevalence was 8.5% (PMSM), 15.4% (DMSM) and 26.7% (VMSM), p < 0.001. Among those living with HIV, 46.7% (PMSM),
41.5% (DMSM) and 29.4% (VMSM) were diagnosed and aware of their status; and 40.0%, 35.6% and 26.5% were on
antiretroviral treatment. After adjustment for other predictors, MSM engaged in virtual networks remained at a two to three-
fold higher risk of prevalent HIV: VMSM versus PMSM (adjusted odds ratio 3.88 (95% confidence interval (CI) 1.84 to 8.17)
p < 0.001); DMSM versus PMSM (2.00 (95% CI 1.03 to 3.87), p = 0.040).
Conclusions: Engagement in virtual networks is associated with elevated HIV risk, irrespective of individual-level risk factors.
Understanding the difference in characteristics among MSM-seeking partners in different sites will help HIV programmes to
develop subpopulation-specific interventions.

Keywords: HIV prevalence; HIV testing; men who have sex with men; virtual networks; Kenya; HIV care continuum
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1 | INTRODUCTION

Globally, men who have sex with men (MSM) shoulder a high
burden of HIV [1], with HIV acquisition risk 28 times higher
than among men who only have sex with women [2]. In Kenya,
bio-behavioural surveillance studies among MSM in 2010 (the
most recent national data available) documented an HIV
prevalence of 18.9% [3], whereas the HIV prevalence among
men in the general population in Kenya, in 2018, was 3.1%

[4]. Thus, MSM comprise a priority population in Kenya’s
national HIV response, despite the criminalization of same sex
relationships [5].
There are more than 30 MSM-focused HIV service provi-

ders (non-governmental and community-based organizations)
in 33 of the 47 counties in Kenya [6]. They work in partner-
ship with the National AIDS and STI Control Programme
(NASCOP) and the National AIDS Control Council under the
Ministry of Health. Services related to HIV care include HIV
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prevention, testing and linkage to HIV treatment, provided by
MSM-focused clinics or government clinics, as preferred by
the client [7]. In 2012, geographical “hotspot” mapping and
population size estimation of MSM in Kenya found that MSM
primarily met male sex partners in physical spaces such as
venues (bars, clubs), streets, homes and sex dens [8]. Accord-
ingly, MSM-focused HIV services were largely designed
around outreach at these physical sites [7].
In Kenya, as elsewhere in sub-Saharan Africa, and in other

low and middle income settings, MSM are increasingly using
virtual, web-based apps and social network sites to meet male
sex partners [9-13]. Studies conducted in Malawi, Namibia
and Botswana in 2008 showed that in a pooled analysis,
44.7% of MSM had used the Internet to find male sexual part-
ners in the last six months [14]. Similar studies conducted in
2011 in Eswatini, 2014 in Lesotho and 2015 in Nigeria,
respectively, reported that 39%, 44% and 62% of MSM met
new male sex partners online [10,15]. In Kenya, Internet-
based mapping conducted by NASCOP in 2018 found that
25% of MSM sought male sexual partners solely in virtual
sites, and thus would be missed in mapping and estimation
that only included physical sites [16].
As indicated earlier, studies from sub-Saharan Africa suggest

that HIV prevalence is higher among MSM who seek partners
in virtual sites than in physical sites, and that a large propor-
tion are unaware of their HIV-positive status [14,15]. There
are no data from Kenya comparing HIV risk or engagement in
HIV services by MSM who met their partners in virtual as
opposed to physical networks. There is also a concern that
men who solely engage in virtual networks to meet sex part-
ners may be less visible to existing MSM-focused service pro-
viders, because services generally rely on outreach to physical
sites [17]. At present in Kenya, MSM-focused service provi-
ders do not systematically leverage online platforms to reach
MSM at scale, although a few pilot projects have tested speci-
fic online platforms to reach MSM who use virtual sites [18].
Thus, to adapt MSM-focused HIV prevention and care services

in response to the changing landscape of how men meet other
men for sex, it is important to understand whether and how
MSM who meet other male sex partners solely in physical spaces
(PMSM), may differ from those who meet partners in both physi-
cal and virtual spaces (dual network, DMSM), and MSM who
solely meet sex partners in virtual spaces (VMSM), with respect
to socio-demographic characteristics, sexual behaviour and HIV
prevention and care related practices. Our aims were to compare
the following parameters between the three groups: (i) engage-
ment in HIV services, including HIV testing; (ii) HIV prevalence
and (iii) engagement in the HIV care continuum (awareness of
HIV-positive status and linkage to antiretroviral therapy (ART)
for people living with HIV (PLHIV). We then sought to estimate
the independent risk of HIV by network type, after accounting
for individual-level predictors of prevalent HIV infection among
MSM in Kenya [19-22].

2 | METHODS

2.1 | Study setting

This community-based study was conducted in three counties
in Kenya: Kisumu, Mombasa and Kiambu, representing the
western, coastal and central regions of Kenya respectively.

2.2 | Study design and participants

We used data from a cross-sectional bio-behavioural survey
conducted among 1200 MSM recruited from virtual and phys-
ical sites in the three counties, from May to July 2019, as part
of the baseline for an evaluation of HIV self-testing implemen-
tation strategies among MSM [23]. Participants were included
if they: (a) identified as male; (b) reported engaging in anal or
oral sex with another male in the previous 12 months; and (c)
were of 15 years of age or above. The study was co-designed
with community researchers and community-based organiza-
tions in each of the three counties [23]. A multi-stage cluster
sampling approach involving physical and virtual sites was
used to recruit 1200 participants. Programmatic mapping and
enumeration was conducted in physical sites and in virtual
sites where MSM met other male sex partners, to generate
the sampling frame [16,24]. A sample size of 1200 (400 in
each county) was calculated to observe, with 80% power, a
10% to 15% absolute difference in the proportion of MSM liv-
ing with HIV who are diagnosed and aware of their HIV sta-
tus, between a baseline and a post-intervention survey. After
stratifying by county, we separately sampled sites to recruit
200 MSM from physical sites and 200 MSM from virtual sites
in each county. Recruitment via physical sites involved random
sampling of sites, within which two participants were randomly
selected for recruitment. Each eligible participant who con-
sented to participate then provided a list of all known con-
tacts that identify as MSM, from which a random sample of
one contact was selected for peer-recruitment into the study.
Recruitment via virtual site sampling was based on the esti-
mated number of MSM who met sex partners using each vir-
tual site within each county. Virtual sites were selected via
random sampling, and peer researchers used each randomly
selected virtual site to further randomly recruit the pre-de-
fined number of potential participants who were online when
the peer researcher logged into the site. As with physical
sites, each consented participant from the virtual sites pro-
vided a list of all known contacts that identify as MSM, from
which a random sample of one contact was selected for peer-
recruitment into the study. The methodology is described in
detail elsewhere [23].

2.3 | Data collection

Data collection took place in private spaces (e.g. community-
based organizations, offices, drop in centres and clinics), at a
time and location that was convenient to the participant. Indi-
viduals who met eligibility criteria were requested to visit a
specified data collection site, where they were invited to pro-
vide informed, written consent, and they could choose to par-
ticipate in all or some elements of the baseline bio-
behavioural survey. Trained researchers administered a face-
to-face structured questionnaire (Appendix S1) in Kiswahili or
English, as preferred by the respondent. All participants were
offered HIV testing and counselling with a rapid two-test algo-
rithm as per Kenya national guidelines, with onsite reporting
of results. If their HIV test was positive or inconclusive, partic-
ipants were also offered accompanied referral to an MSM-fo-
cused clinic, or to a government testing and treatment clinic.
All participants were provided with condoms and lubricants,
and given information on HIV self-testing. Those who were
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seronegative were also offered referral for HIV pre-exposure
prophylaxis through local MSM-focused clinics. Participants
were also asked to provide a dried blood spot for HIV confir-
matory serology, performed at the HIV National Laboratory in
Nairobi, using the Bioelisa HIV test kit for screening and if
positive, the Murex HIV1-2-O test for confirmation. Com-
pleted questionnaires were transferred to Nairobi and data
were entered into a database developed using Census and
Survey Processing System software (CSPro, US Census
Bureau and ICF International). The data collection process is
detailed further in the study protocol paper [22].

2.4 | Measurement and data analysis

To define our three groups of interest, we used the follow-
ing question (Appendix S1): “which are the different places/
locations through which you have met other male sexual
partners? (more than one option possible)” (question 17). If
responses included “other,” researchers asked the respondent
to specify, and places/locations were classified as virtual or
physical sites during the analysis. Locations such as Internet/
web app, Facebook, WhatsApp, mobile were categorized as
virtual sites; and street, home, bus/taxi stand/lodge/markets/
social gatherings were categorized as physical sites. Partici-
pants who reported using only physical sites as locations
through which they met other male sexual partners were
defined as physical site MSM (PMSM). Participants who
reported using dual sites, that is both physical sites and vir-
tual sites as locations through which they met male sexual
partners, were defined as dual site MSM (DMSM). Partici-
pants who self-reported only virtual sites as locations
through which they met other male sex partners were
defined as virtual site MSM (VMSM).
Socio-demographic characteristics included current age,

highest level of educational attainment and monthly income.
Variables related to sexual behaviour included: preferred sex-
ual position/role; age at first anal/oral sex with a man; dura-
tion in years since first anal/oral sex with a man; number of
different male partners in the past one month; receipt of
money or gifts in exchange for sex with a man and condom
use at last sex with a male partner. The two measures of
engagement with MSM-focused HIV services were as follows:
contact by a peer educator in the prior three months; and
visit to an MSM-focused clinic/drop-in centre in the previous
three months. HIV testing was measured via self-reported
“ever” tested for HIV, and self-reported HIV test in the previ-
ous twelve, six and three months.
We compared available HIV “cascade/care continuum” indi-

cators among those living with HIV: the proportion diagnosed
and aware of their results at the time of the survey; the pro-
portion registered in an HIV care and treatment programme;
those ever on ART; those currently on ART; and among those
currently on ART, the proportion who missed taking ART last
month. Among participants living with HIV, those who
reported their HIV status as HIV-negative, or did not know,
or did not want to disclose, were classified as undiagnosed
and unaware. We used chi-square tests for comparison of pro-
portions, and the Kruskal–Wallis H non-parametric test to
compare medians.
To determine if engagement in a particular sex network

was independently associated with prevalent HIV infection,

we performed multivariate logistic regression using HIV
infection (based on the dried blood spot serology result) as
the outcome variable. Our main exposure variable of inter-
est was sole engagement in physical sites, dual site engage-
ment or sole engagement in virtual sites. We adjusted for
county and for potential individual-level confounders for
prevalent HIV infection based on prior literature [19-22]:
socio-demographic characteristics (age, educational attain-
ment); and sexual behaviour and partnership characteristics.
The unadjusted and adjusted analyses excluded 11 partici-
pants who responded “other” or “no answer” to the question
related to preference with respect to sexual position/role.
We have presented the crude and adjusted odds ratios
(ORs) of prevalent HIV infection among VMSM and for
DMSM compared to PMSM; and the corresponding 95%
confidence intervals (CIs). Data were analysed using SPSS
25 (IBM SPSS Statistics for Windows, Version 25.0. Armonk,
NY: IBM Corp.).

2.5 | Ethics approval

The study received ethics approval from the institutional
review boards of the Kenyatta National Hospital – University
of Nairobi, Kenya (P557/08/2018) and the University of Mani-
toba – Health Research Ethics Board, Winnipeg, Canada
(HS22205).

3 | RESULTS

3.1 | Comparison of socio-demographic and sexual
behaviour

The non-response rate from sampling of physical sites was
13%, but was not documented from the sampling of virtual
sites (Table 1). Overall, 177/1200 (14.7%) of participants
reporting solely using physical sites (PMSM), 768/1200
(64.0%) reported using dual sites (DMSM) and 255/1200
(21.2%) reported solely using virtual sites (VMSM). The socio-
demographic and sexual behaviour characteristics by network
engagement are depicted in Table 1.
Although the age distribution across groups was similar,

VMSM were more likely to report higher educational attain-
ment (42.4% reported post-secondary as their highest level of
education, compared with 22.6% of PMSM and 28.8% of
DMSM, p < 0.001); and to report zero monthly income
(52.2% of VMSM vs. 19.8% of PMSM and vs. 24.0% of
DMSM, p < 0.001). There was notable variability in preferred
sexual position or role, as a higher (29.4%) of VMSM pre-
ferred a predominant receptive anal sex role, compared with
18.1% of PMSM and 20.1% of DMSM, p = 0.002. The median
age at first anal/oral sex with a man was similar across groups,
but the age distribution was different, with a slightly higher
proportion (63.1%) of VMSM reporting first sex after age
18 years, as compared with PMSM (59.3%) and DMSM
(51.6%), p = 0.003. Accordingly, and given a similar distribu-
tion in current age, VMSM reported a shorter duration since
first sex with another man. The median number of male sex
partners in the past month was similar across groups, but a
higher proportion of VMSM (60.8%) and DMSM (62.4%)
reported more than two sex partners, as compared with
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PMSM (41.1%, p < 0.001). Fewer (38.4%) of VMSM reported
receiving money/gifts in exchange for sex with men, as com-
pared with 64.4% of PMSM and 66.0% of DMSM (p < 0.001).
The proportion of men who reported condom use with last
male sex partner was similar across groups.

3.2 | Comparison of engagement in MSM-focused
HIV services and HIV testing

Half of VMSM (50.2%) and DMSM (51.3%) had been con-
tacted by a peer educator or outreach worker from an MSM-

Table 1. Comparison of socio-demographic and sexual behaviour among MSM by network type in Kenya, May to July 2019

Total PMSMa DMSMa VMSMa

p valueN = 1200 (%) N = 177 (%) N = 768 (%) N = 255 (%)

Age (years)

Median (IQR) 23 (21.0 to 27.0) 23.0 (21.0 to 27.0) 24.0 (21.0 to 27.0) 23.0 (21.0 to

27.0)

0.022

<25 years 61.1% 59.3% 60.2% 65.1% 0.327

25 + years 38.9% 40.7% 39.8% 34.9%

Highest level of educational attainment

Up to primary 19.8% 27.1% 21.9% 8.6% 0.000

Secondary 49.4% 50.3% 49.3% 49.0%

Post – secondaryb 30.8% 22.6% 28.8% 42.4%

Monthly income

Median (IQR) 8000 (0 to

15000)

8000 (4000 to

15000)

9000 (2000 to

15000)

0.0 (0 to 16000) 0.004

No income 29.3% 19.8% 24.0% 52.2% 0.000

<10000 Shilling/<100 USD 24.3% 36.2% 27.0% 7.8%

10000 + Shilling/100 + USD 46.4% 44.1% 49.1% 40.0%

Preference with respect to sexual position/role

Predominantly receptive (bottom) 21.8% 18.1% 20.1% 29.4% 0.002

Predominantly insertive (top) 45.8% 56.5% 45.2% 40.0%

Both receptive and penetrative 31.6% 24.9% 33.6% 30.2%

Others/non-answer 0.9% 0.6% 1.2% 0.4%

Age at first anal/oral sex with a man (years)

Median (IQR) 18.0 (16.0 to

20.0)

18.0 (16.0 to 22.0) 18.0 (16.0 to 20.0) 18.0 (17.0 to

20.0)

0.025

<15 years 10.3% 7.3% 12.4% 6.3% 0.003

15 to 17 years 34.5% 33.3% 36.1% 30.6%

18 + years 55.2% 59.3% 51.6% 63.1%

Duration since first had anal/oral sex with another man (years)

Median (IQR) 5.0 (3.0 to 8.0) 4.0 (2.0 to 7.0) 5.0 (3.0 to 9.0) 4.0 (2.0 to 7.0) 0.020

<5 years 46.0% 53.7% 42.0% 52.8% 0.001

5 to 9 years 34.2% 30.5% 35.1% 34.3%

10 + years 19.8% 15.8% 22.9% 13.0%

Number of different male sexual partners in the past one month

Median (IQR) 2.0 (1.0 to 3.0) 1.0 (1.0 to 3.0) 2.0 (1.0 to 3.0) 2.0 (1.0 to 3.0) 0.832

<2 41.1% 58.9% 37.6% 39.2% 0.000

2+ 58.9% 41.1% 62.4% 60.8%

Received money/gift in exchange of sex with

man

59.9% 64.4% 66.0% 38.4% 0.000

Condom use with last male sexual partner 71.8% 67.0% 73.1% 71.1% 0.260

IQR, inter-quartile range; MSM, men who have sex with men.
aPMSM (physical-space only network); DMSM (dual network); VMSM (virtual-space only network). Participants who self-reported only virtual sites
(Internet/web app, Facebook, WhatsApp, mobile) as locations through which they met other male sex partners were defined as MSM who met sex
partners solely using virtual sites (VMSM). Participants who reported using only physical sites (street, home, bus/taxi stand/lodge/markets/social
gatherings) as locations through which they met other male sexual partners were defined as MSM who met sex partners solely using physical
sites (PVSM). Participants who reported using both physical sites (street, home, bus/taxi stand/lodge/markets/social gatherings) and virtual sites
(Internet/web app, Facebook, WhatsApp, mobile) as locations through which they met male sexual partners were defined as MSM who met sex
partners using dual sites (DMSM); bpost-secondary (tertiary/college/university).
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focused HIV service in the previous three months, as com-
pared with only 36.0% of PMSM (p < 0.001) (Table 2). Simi-
larly, half of VMSM (48.6%) and DMSM (49.0%) had visited
an MSM-focused HIV clinic or drop-in centre in the previous
three months, compared with only 31.1% of PMSM
(p < 0.001). Nearly all respondents reported a prior HIV test
(97.0%), and HIV testing in the past 12 months was also high
(85.1%), and similar across groups. However, the likelihood of
recent testing was highest in VMSM, followed by DMSM, and
lowest in PMSM: 78.5%, 70.4% and 68.4% were tested in the
previous six months, p = 0.03; and 68.7%, 58.2% and 57.3
were tested in the previous three months, p = 0.01. With
respect to their most recent HIV test, 20.0%, 29.63% and
40.2% of PMSM, DMSM and VMSM had been tested in an
MSM-focused clinic (p < 0.001, Table S1).

3.3 | Comparison of the HIV cascade/care
continuum

HIV prevalence was highest in VMSM (26.7%, 95% CI: 21.2
to 32.1), followed by DMSM (15.4% 95%, CI: 12.8 to 17.9)
and lowest in PMSM (8.5%, 95% CI: 4.3 to 12.6; p < 0.001)
(Table 3). Among those living with HIV, 46.7% (PMSM), 41.5%
(DMSM) and 29.4% (VMSM) were diagnosed and aware of
their HIV status (p = 0.220). Of the 201 participants living
with HIV, 32.8% were registered at an HIV treatment and
care centre, all of whom had “ever initiated on ART” and
32.3% were currently on ART (40.0% in PMSM, 35.6% in
DMSM and 25.0% of VMSM, p = 0.270). However, of those

on ART, 50.0% of PMSM, 60.5% of DMSM and 88.2% of
VMSM never missed taking their antiretroviral (ARV) drugs in
the past one month, p = 0.08).

3.4 | Association between network engagement
and prevalent HIV infection

Compared with PMSM, DMSM were at a twofold (unadjusted
OR 1.96, 95% CI: 1.12 to 3.45) higher risk of a prevalent HIV
infection; and VMSM were at a fourfold higher risk (unad-
justed OR 3.93, 95% CI: 2.16 to 7.14) (Table 4). The associa-
tion between network type and HIV persisted in direction and
magnitude after adjusting for county and for potential individ-
ual-level confounders: VMSM versus PMSM (adjusted OR
3.88, 95% CI: 1.84 to 8.17) and DMSM versus PMSM (ad-
justed OR 2.00, 95% CI: 1.03 to 3.87).

4 | DISCUSSION

Our cross-sectional study identified a large subset of MSM in
Kenya who use both virtual and physical sites to meet sex
partners; and smaller, but important subsets who only use vir-
tual sites or only physical sites. A surprising finding was that
recent engagement with MSM-focused HIV services and
recent HIV testing was more commonly reported by men
engaged in virtual networks (either solely or as part of a dual
network). However, engagement in virtual networks was asso-
ciated with a two to fourfold higher risk of prevalent HIV

Table 2. Engagement in MSM-focused HIV services and HIV testing among MSM by network type in Kenya, May to July 2019

Total PMSMa DMSMa VMSMa

p

value

Contacts with MSM-focused HIV programme

Contacted by a peer educator or outreach worker in the past three months (N = 1194) 48.8% 36.0% 51.3% 50.2% 0.001

Visited an MSM-focused HIV programme clinic or drop-in centre in the past three months

(N = 1199)

46.3% 31.1% 49.0% 48.6% 0.001

HIV testing

Ever tested for HIV (N = 1200) 97.0% 95.5% 97.4% 96.9% 0.400

Tested for HIV in the past 12 months (N = 1184) 85.1% 82.2%b 84.5%c 89.1%d 0.104

Tested for HIV in the past six months (N = 1170) 71.8% 68.4%b 70.4%c 78.5%d 0.029

Tested for HIV in the past three months (N = 1153) 60.3% 57.3%b 58.2%c 68.7%d 0.010

MSM, men who have sex with men.
aPMSM (physical-space only network); DMSM (dual network); VMSM (virtual-space only network). Participants who self-reported only virtual sites
(Internet/web app, Facebook, WhatsApp, mobile) as locations through which they met other male sex partners were defined as MSM who met sex
partners solely using virtual sites (VMSM). Participants who reported using only physical sites (street, home, bus/taxi stand/lodge/markets/social
gatherings) as locations through which they met other male sexual partners were defined as MSM who met sex partners solely using physical
sites (PVSM). Participants who reported using both physical sites (street, home, bus/taxi stand/lodge/markets/social gatherings) and virtual sites
(Internet/web app, Facebook, WhatsApp, mobile) as locations through which they met male sexual partners were defined as MSM who met sex
partners using dual sites (DMSM); bamong PMSM, the denominator was N = 174, N = 171 and N = 171, for individuals tested in the past twelve,
six and three months respectively. Individuals reported that in their most recent HIV test at >12, >6 months ago as positives were removed from
the numerator and denominator of the analysis of >6 and >3 months respectively; camong DMSM, the denominator was N = 762, N = 753 and
N = 739, for individuals tested in the past twelve, six and three months respectively. Individuals reported that in their most recent HIV test at
>12, >6 months ago as positives were removed from the numerator and denominator of the analysis of >6 and >3 months respectively;damong
VMSM, the denominator was N = 248, N = 246 and N = 243, for individuals tested in the past twelve, six and three months respectively. Individ-
uals reported that in their most recent HIV test at >12, >6 months ago as positives were removed from the numerator and denominator of the
analysis of >6 and >3 months respectively.
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infection compared with sole engagement in physical sites,
which could not be explained by geography nor by individual-
level risk factors examined in the study.
The use of virtual sites to meet partners was more com-

monly reported in our study (85% of MSM overall, including
those who exclusively used virtual sites and those who used
physical sites as well) than in other studies across sub-Saharan
Africa [10,14,15]. This may reflect differences in socio-political
and Internet availability, but also temporal differences, as sug-
gested from other high income settings, where the use of vir-
tual spaces has increased over time [25].
There were notable differences between the three net-

works. Chief among them was higher educational attainment,
yet higher levels of zero income among VMSM. We hypothe-
size that this may be because VMSM include a large propor-
tion of (unemployed) college or other students; however, we
did not ask about current educational enrolment in the survey.
The educational profile of VMSM in our study is similar to the
educational profile of MSM engaged in virtual networks in
Lesotho, Eswatini and Nigeria [10,15]. The sexual behaviour of
VMSM and of DMSM included factors known to be associated
with both higher and lower HIV risk. Our findings show that
MSM who seek sexual partners in virtual sites (either solely
or along with physical sites) preferred receptive anal sex role
and had more sexual partners. Studies from Asia and United
States have shown that MSM who seek sexual partners on
the Internet had more homosexual partners, similar to our
study [12].

Our finding of an elevated risk of HIV in MSM who meet
sex partners online is similar to findings from China [12],
Malawi [14] and Nigeria [15]. Importantly, the individual-level
risk factors that we explored could not explain the difference
between the two groups. One possible explanation for this
could be that there are unexplained confounders such as the
experience of violence or condomless anal sex, which can lead
to increased individual-level risk of HIV acquisition [18,26].
Another reason could be that the structure of the sexual net-
work itself increases the likelihood of acquiring HIV, even if all
other individual-level or partner-level factors remain the same
[27]. If a subset of MSM meet sex partners via virtual sites,
then the likelihood that their sex partner is living with HIV is
already two to three times that of MSM in other networks.
Sexual network characteristics such as network structure, den-
sity, homophily and a person’s centrality within a sexual net-
work play important roles in understanding HIV transmission
among MSM [27-29].
The overall high proportion of undiagnosed HIV is consis-

tent with findings from several countries in sub-Saharan Africa
[14], and is cause for concern when the proportion recently
tested is moderately high. The reasons for low awareness
could include acquisition of HIV after the last test or having
tested during the window period and received a negative test
result [30]. Some participants living with HIV may have been
aware of their HIV diagnosis but did not wish to disclose in a
face-to-face interview due to fear of stigma or discrimination
[31] or social desirability bias. If VMSM and DMSM

Table 3. HIV prevalence and HIV cascade among MSM living with HIV by network type in Kenya, May to July 2019

Total (N = 1200) PMSMa (N = 177) DMSMa (N = 768) VMSMa (N = 255)

p value% [95% CI] % [95% CI] % [95% CI] % [95% CI]

HIV prevalenceb 16.8 [14.6 to 18.9] 8.5 [4.3 to 12.6] 15.4 [12.8 to 19.9] 26.7 [21.2 to 32.1] 0.000

Total MSM living with HIVb

(N = 201)

PMSMa

(N = 15)

DMSMa

(N = 118)

VMSMa

(N = 68) p value

MSM living with HIV aware of

HIV-positive statusc
37.8% 46.7% 41.5% 29.4% 0.220

Registered in HIV treatment and

care centre

32.8% 40.0% 35.6% 26.5% 0.367

Ever on ART 32.8% 40.0% 35.6% 26.5% 0.367

Currently on ART 32.3% 40.0% 35.6% 25.0% 0.266

Never missed taking ARV in the

past one month (of those

currently on ART) (N = 66)

66.7% 50.0% 60.5% 88.2% 0.080

ART, antiretroviral treatment; MSM, men who have sex with men
aPMSM (physical-space only network); DMSM (dual network); VMSM (virtual-space only network). Participants who self-reported only virtual sites
(Internet/web app, Facebook, WhatsApp, mobile) as locations through which they met other male sex partners were defined as MSM who met sex
partners solely using virtual sites (VMSM). Participants who reported using only physical sites (street, home, bus/taxi stand/lodge/markets/social
gatherings) as locations through which they met other male sexual partners were defined as MSM who met sex partners solely using physical
sites (PVSM). Participants who reported using both physical sites (street, home, bus/taxi stand/lodge/markets/social gatherings) and virtual sites
(Internet/web app, Facebook, WhatsApp, mobile) as locations through which they met male sexual partners were defined as MSM who met
sex partners using dual sites (DMSM);bHIV serology based on the dried blood test; caware of HIV status based on self-reported positive status
as per the last test HIV prior to the study and the test was HIV positive. Individuals who had “never tested for HIV” were categorized as not
aware. All respondents who had “ever tested for HIV” and disclosed their last HIV test result to the interviewer were considered as aware of HIV
status.
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experience a higher incidence of HIV compared to PMSM (as
the prevalence data would suggest), then HIV testing fre-
quency among MSM in virtual networks should be further
enhanced. Stanford et al. found that increased frequency of
HIV testing was related to awareness of the HIV diagnosis
[32]. Our findings also suggest that once MSM living with HIV
are diagnosed, then initiation into ART, and adherence to ART
programme, is good. Of note, VMSM were more likely to
adhere to their ARVs, a finding that warrants further explo-
ration [33]. Our findings also suggest that with new strong
evidence around undetectable equals untransmittable [34],
reducing the undiagnosed fraction among men engaged in vir-
tual networks, along with their initiation and retention on

ART, could be an important strategy for reducing onward
transmission of infection.
These findings have several implications for HIV prevention

and care programming for MSM. First, moving from individual-
level risk factors to considering networks – and thus, types of
networks – could better identify subsets of MSM who remain
most vulnerable to HIV acquisition and transmission. Network
types, therefore, could be prioritized for HIV prevention and
treatment, and MSM-focused services could harness virtual
sites to reach MSM [35-42]. A systematic review of HIV inter-
vention delivery among MSM in sub-Saharan Africa identified
pilot projects to reach MSM through the Internet in Ghana
and the Democratic Republic of Congo [43]. Sexual networks

Table 4. Independent association between network type and HIV after adjusting for county and individual – level risk factors for

HIV among MSM in Kenya, May to July 2019

Prevalence of HIV infection (N = 197/1200)a

Unadjusted Adjusted

Odds ratio [95% CI] p value Odds ratio [95% CI] p value

Networkb

PMSM 1 Ref 1 Ref

VMSM 3.93 [2.16 to 7.14] 0.000 3.26 [1.60 to 6.67] 0.001

DMSM 1.96 [1.12 to 3.45] 0.019 1.79 [0.95 to 3.36] 0.072

County

Kisumu 1 Ref 1 Ref

Mombasa 2.57 [1.66 to 3.97] 0.000 1.46 [0.88 to 2.43] 0.141

Kiambu 3.37 [2.20 to 5.15] 0.000 2.11 [1.26 to 3.51] 0.004

Age (years)c 1.10 [1.07 to 1.13] 0.000 1.13 [1.09 to 1.17] 0.000

Highest level of Education attainment

Up to primary 1 Ref 1 Ref

Secondary 0.63 [0.42 to 0.93] 0.020 0.85 [0.53 to 1.37] 0.509

Post – secondaryd 0.96 [0.64 to 1.44] 0.843 1.24 [0.74 to 2.06] 0.412

Monthly incomec 1.00 [1.00 to 1.00] 0.085 1.00 [1.00 to 1.00] 0.905

Preference with respect to sexual position

Insertive (top) 1 Ref 1 Ref

Receptive (bottom) 2.73 [1.82 to 4.11] 0.000 2.59 [1.67 to 4.02] 0.000

Both 2.85 [1.96 to 4.13] 0.000 2.26 [1.51 to 3.37] 0.000

Age at first anal/oral sex with a man (years)c 0.98 [0.94 to 1.02] 0.351 0.94 [0.90 to 0.98] 0.003

Number of male sexual partners in the past one monthc 1.08 [1.03 to 1.14] 0.002 1.04 [0.98 to 1.10] 0.192

Receive money/gift in exchange of sex with another mane

No 1 Ref 1 Ref

Yes 0.97 [0.71 to 1.32] 0.843 1.03 [0.70 to 1.51] 0.889

CI, confidence interval; MSM, men who have sex with men.
aHIV serology based on the dried blood test. Analyses excludes N = 11 respondents who responded as “other” or “no answer” to question related
to preference with respect to sexual position; bPMSM (physical-space only network); DMSM (dual network); VMSM (virtual-space only network).
Participants who self-reported only virtual sites (Internet/web app, Facebook, WhatsApp, mobile) as locations through which they met other male
sex partners were defined as MSM who met sex partners solely using virtual sites (VMSM). Participants who reported using only physical sites
(street, home, bus/taxi stand/lodge/markets/social gatherings) as locations through which they met other male sexual partners were defined as
MSM who met sex partners solely using physical sites (PVSM). Participants who reported using both physical sites (street, home, bus/taxi stand/
lodge/markets/social gatherings) and virtual sites (Internet/web app, Facebook, WhatsApp, mobile) as locations through which they met male sex-
ual partners were defined as MSM who met sex partners using dual sites (DMSM); cincluded as continuous variable; dpost-secondary (tertiary/col-
lege/university); easked as “do you receive money/gifts in exchange for sex with another man?”
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are dynamic, and our findings signal the importance of lever-
aging how MSM connect with each other and the information
platforms they use, to deliver rights-based and effective HIV
prevention and treatment interventions.
To date, few studies from low and middle income countries

have compared MSM across such networks to characterize
their profiles and their HIV risks and HIV prevalence
[12,44,45]; to our knowledge, our study is one of the first
from East Africa to do so. However, our study has important
limitations. First, the data were collected via face-to-face inter-
views and thus are subject to social desirability bias, with the
possibility of underreporting of higher risk practices or HIV
status [46]. Second, our definitions of VMSM, PMSM and
DMSM did not include a time-frame, and so we could not dis-
tinguish men who used virtual sites for a short period of time
from those who used them for several years. Third, we com-
bined data from three counties, and although we adjusted for
county when exploring the association between network
engagement and HIV, further work is needed to characterize
the sexual networks within each county. Fourth, the sampling
method included multi-stage sampling of physical sites and of
virtual sites, which means that there could be some within-site
homogeneity in estimates because we recruited two seeds
and two peers, we could not appropriately account for within-
cluster homogeneity in our analysis and thus may have over-
estimated differences between groups. The 2018 mapping and
enumeration of MSM in Kenya signalled the importance of
recruiting MSM from virtual sites (as 25% of MSM sought
male sexual partners solely in the virtual sites), and thus it
was critical to include virtual-site sampling. However, there
are no established approaches to doing so, and our approach
(like those of others) might lead to selection bias. For example,
participants from the virtual sites who are online at the same
time might belong to the same subnetwork, and may there-
fore have similar characteristics. Our approach to virtual-site
sampling made it challenging to document a non-response
rate, which further limits our ability to judge selection bias.
Fifth, we did not include sexual identity in our list of variables
because we erroneously merged the categorical responses in
the study tool. Sixth, we did not ask questions about current
or recent schooling level, which may be important in under-
standing participants in virtual networks. Finally, we did not
measure exposure to ART via biological sampling, and thus are
limited to self-reported ART status.
Further research is needed to understand the reasons for

the high proportion of MSM who indicated that they were
undiagnosed, even after moderately frequent testing. This
could help us to understand the optimal frequency of HIV
testing. Our findings also call for investigation into the struc-
ture and characteristics of virtual and dual networks, and how
structures of networks might help to explain observed HIV
prevalences. Studies in Kenya have shown that MSM also
have female partners and engage in sex work [47]. Further
research is needed to understand heterosexual sexual rela-
tionships among MSM engaged in virtual sites and their sex
work-related partnerships. Finally, we need implementation
and programme science to assess how, when and under what
contexts innovative network-based interventions could be
effectively delivered within virtual sites for MSM in Kenya,
and across sub-Saharan Africa.

5 | CONCLUSIONS

Virtual spaces have become common ways to meet sex part-
ners among MSM in Kenya, and are associated with a two to
threefold greater risk of HIV compared to those using only
physical sites. Hence, tailoring HIV-related prevention, testing
and treatment programmes to MSM using virtual sites should
be an important focus for HIV prevention and care pro-
grammes.
Programmes need to better understand the heterogeneity in

the MSM population and develop different service delivery
models to enable: (a) effective reach of prevention interven-
tions such as PrEP and condoms, (b) frequent testing and early
diagnosis and (c) entry and retention in care and treatment.
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