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Abstract Using respondent-driven sampling (RDS), an
integrated biological behavioral survey among men that
have sex with men (MSM) enrolled 457 participants in
Maputo [63.0 % were MSM who had sex with women
(MSMW)], 538 in Beira (36.2 % MSMW) and 330 in
Nampula-Nacala (54.8 % MSMW) in 2011. Analysis
suggests that MSM who have sex only with men (MSMO)
had increased odds of having HIV (aOR 2.7) compared to
MSMW. HIV among MSMO associated with age, self-
reported STI (aOR 4.2), having a single male anal partner
(aOR 3.8) and having transactional sex with a man (aOR
3.5) in the past year. Among MSMW, HIV associated with
age, lower education (aOR 32.5), being uncircumcised
(aOR 3.1) and having transactional sex with a woman (aOR
6.0) in the past year. Findings confirm that MSMO and
MSMW have distinct HIV risks in Mozambique; HIV
programs for MSM in Southern Africa should take such
differences into consideration.
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Resumen Por uso de muestreo dirigido por los participantes
(RDS), el estudio bioldgico y conductual integrado entre los
hombres que tienen sexo con hombres (HSH) registro 457
participantes en Maputo (63,0 % HSHM), 538 en Beira
(36,2 % HSHM) y 330 en Nampula-Nacala (54,8 % HSHM).
El analisis revelo que los HSH que tienen sexo apenas con
otros hombres (HSHO) tenian probabilidad mas alta de tener
VIH que los HSHM (ORa: 2,7). VIH entre los HSHO se
asocio con la edad, el auto-relato de ITS (ORa: 4,2), tener un
unico compariero sexual anal en los tltimos 12 meses (ORa:
3,8) y sexo transaccional con un hombre (ORa: 3,5). Entre los
HSHM, el VIH se asocié con la edad, menor escolaridad
(ORa: 32,5), nunca haber sido circuncidado (ORa: 3,1) y sexo
transaccional con una mujer (ORa: 6,0). Los resultados con-
firman que los HSHO y HSHM tienen riesgos de VIH dis-
tintos. Los programas del VIH para los HSH en la Africa
Austral debian tomar en consideracion estas particularidades.

Keywords Mozambique - Africa - MSM - RDS -
Respondent-driven sampling - HIV prevalence - Behavioral
surveillance

Introduction

Mozambique has a generalized HIV epidemic with a
prevalence of 13.1 % among adult women and 9.2 % among
adult men in 2009 [1]. While the epidemic is predominantly
the result of heterosexual transmission, men who have sex
with men (MSM) have been recognized in the National
Strategic Plan for HIV/AIDS 2010-2014 (NSP III) as a key
population potentially disproportionately affected by HIV in
the country [2]. Several studies in Africa have also found
men who have sex with men (MSM) to be at higher risk for
HIV and as much as four times more likely to have HIV than
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the general population [3—6]. In addition to the high preva-
lence of HIV, studies from Botswana, Namibia, Malawi,
Senegal, South Africa, and Uganda have noted high preva-
lence of risk behaviors, such as unprotected anal intercourse
between men [5-9], which are generally not addressed in
HIV prevention messages in the region.

MSM are not a homogenous group. Men who have sex
with men and women (MSMW) represent an important sub-
group of MSM. Studies among MSM in sub-Saharan Africa
(SSA) have reported that approximately half of MSM had sex
with both men and women in a predetermined period before
each survey, being 12 months: 74.1 % in Senegal [6] 46.2 %
in Cameroon [10], 46.4 % in Swaziland [11], 56.2 % in Cote
d’Ivoire [12] and 6 months: 60.9 % in South Africa [8],
46.7 % in Malawi [13], 37.6 % in Botswana [14], 50.7 % in
Namibia [7] and past 2 months: 48.1 % in Nigeria [15]. Yet,
most studies of MSM in SSA fail to distinguish between men
who have sex only with men (MSMO) and men who have sex
with men and women in their analysis of HIV risks. Several
studies outside of Africa have found that there are important
differences between MSMW and MSMO in relation to HIV
risk behaviors and use of health and prevention services [16—
23]. In a context where HIV prevalence among women is high
and often higher than among men, as is the case in Mozam-
bique and much of SSA, prevention and treatment interven-
tions for MSM should consider the unique acquisition and
transmission risks among men and between men and women.

To our knowledge, few studies have directly compared
HIV risks between MSMO and MSMW in sub-Saharan
Africa[15, 24-26]. A cross-sectional convenience sample of
MSM in Malawi, Namibia and Botswana found that bisexual
partnerships were associated with lower likelihood of prior
HIV testing and greater likelihood of having received money
for casual sex [24]. A cohort study in Kenya and a cross-
sectional survey among MSM in Nigeria both found that
MSMO had higher prevalence of HIV than MSMW and that
MSMW had greater odds of being an insertive anal partner
than MSMO [15, 26]. The current study is the first of its kind
in Mozambique and in the region to provide insight into the
prevalence of HIV and associated risk factors among MSMO
compared with MSMW. The results of this study will add to
our understanding of the HIV epidemic among MSM in the
context of a generalized epidemic predominantly based on
heterosexual transmission. Results can guide the develop-
ment of prevention and care programs geared towards
MSMO, MSMW and their female partners.

Methods

We conducted cross-sectional surveys in 2011 using
respondent-driven sampling (RDS) in three cities of
Mozambique (Maputo, Beira and Nampula-Nacala) [27].

RDS is a variant of long chain-referral sampling which can
produce point estimates representative of the target popu-
lation [28]. Sampling began with the purposeful selection
of MSM “seeds” based on social network size and agreed-
upon demographic characteristics (e.g., age, educational
level, residential area). Four seeds were initially selected in
Maputo, Beira and Nampula-Nacala. Seeds participated in
the survey and were subsequently encouraged to refer three
MSM from their social networks using study-issued cou-
pons. The MSM recruited by the seeds formed the first
wave of recruitment and each of them was instructed to
refer three more MSM, and this continued until we
observed sample stability (i.e., the point at which the
sample composition remained stable across the key
demographic and behavioral characteristics) and we
approached the target sample size of 500 in each site. We
recruited men aged 18 or older who had oral or anal sex
with another man in the 12 months preceding the survey.

Informed consent was obtained from all participants for
behavioral interviews and for collection of dried blood spot
samples for HIV testing. Participants were also given the
opportunity to learn their serostatus via on-site rapid HIV
testing. Dried blood spot samples were tested at the central
laboratory of the National Institute of Health of Mozam-
bique (Instituto Nacional de Saiide). HIV antibody
screening was performed using Vironostika HIV Uniform
IT plus O (Biomerieux SA, France). Non-reactive samples
were considered negative, and reactive samples were
confirmed using Murex HIV 1.2.0 (Murex Biotech Lim-
ited, Great Britain). Reactive samples were considered
positive, and samples with discordant results were retested
using Genscreen HIV 1/2 Version 2 (Bio-Rad, France)
which determined the final result. The survey protocol was
approved by the National Bioethics Committee for Health
of Mozambique, the University of California, San Fran-
cisco, and the Center for Global Health of the U.S. Centers
for Disease Control and Prevention, Atlanta.

Measures

The survey included questions about demographic charac-
teristics, symptoms and treatment of sexually transmitted
infections (STI), circumcision status, transactional sex with
men and women (defined as having received or given money,
goods or services in exchange for sex), alcohol consumption,
history of HIV testing, and utilization of health and pre-
vention services. The survey also included a sexual partner
“matrix” (i.e., partner by partner, question by question) that
included specific questions on sexual behaviors and condom
use among sexual partners in the last 12 months (up to a
maximum of five partners), that has been used to collect risk
behavior data with MSM in other African settings [5, 8]. To
measure problematic consumption of alcohol we used the
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“Excessive Alcohol Consumption—AUDIT-C (Alcohol
Use Disorders Identification Test)” and set the cut-off at >4
[29]. A participant was classified as having had an STI or STI
symptom if he responded positively to any of these three
questions: “In the last 12 months has a doctor or other health
professional told you that you had a sexually transmitted
disease?”, “Sometimes it happens that men have an abnor-
mal discharge from the penis. Have you had an abnormal
discharge from the penis in the last 12 months?” or
“Sometimes it happens that men have a sore or ulcer on the
penis region. Have you had a wound on the penis or anus in
the last 12 months?”. Unprotected sex (vaginal or anal) was
defined as not having used a condom at least once during sex
with one of the last five partners, and disaggregated by type
of sex (insertive anal, receptive anal or vaginal).

Statistical Analysis

For the purpose of this analysis, we excluded participants
who when queried about their last five partners did not
report anal sex with a man in the previous 12 months. We
classified participants as MSMW if they reported having
had vaginal or anal sex with a woman and also having had
anal sex with a man among their last five partners in the
previous 12 months. Participants were classified as MSMO
if they reported having had anal sex only with a man
among their last five partners in the previous 12 months.
All analyses were conducted at the individual participant
level, not at the partner level.

Point estimates and 95 % confidence intervals were
produced using RDS Analysis Tool (RDSAT) version 7.1
(www.respondentdrivensampling.org), where we also ran
diagnostics to assure that the underlying assumptions of
RDS had been met [28]. Bivariate analyses and multi-
variable logistic regression was conducted in R 3.1.1 using
individualized weights imported from RDSAT. These
weights were based on the outcome of interest for the
specific analysis. Weighted %> [30] was used to test for
differences between MSMW and MSMO in each survey
city. Comparisons with significance of p < 0.05 were
considered significant. Data from all three sites were
merged and analyzed using weighted logistic regression to
detect associations with HIV status using city specific
weights and retaining survey city dummy variables for
control. Models were run jointly to include both groups of
interest and then separately so as to assess certain variables
specific to the MSMW group. Variables associated with
HIV considered for modeling were selected a priori based
on the literature; those with a high number of missing
values, as well as those with high correlation were not
included. Variables were retained in the model based on
theoretical importance and using the Akaike Information
Criterion (AIC) and possible interactive effects of variables
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were also examined. A fully interacted model with MSMO
versus MSMW binary variable was run to detect differ-
ences between the groups (MSMO and MSMW) of which
Wald test Z and p value’s are reported in Table 4.

Results

Recruitment took place from June to November 2011,
lasting 18 weeks in Maputo and Beira and 22 weeks in
Nampula-Nacala. Men participating in the survey were
given coupons to distribute to MSM in their network. In
total, we recruited six seeds in Maputo (one of which was
MSMW), three in Beira (one of which was MSMW), and
eight in Nampula-Nacala (three of which were MSMW).
Participants distributed 2596, 1857 and 2210 coupons in
each site respectively, of which 519 (20 %), 727 (39 %)
and 443 (20 %) coupons were returned to the study site by
potential participants. Among these potential participants,
496 men in Maputo, 583 in Beira and 353 in Nampula-
Nacala participated in the study. Of MSMO survey par-
ticipants 62.3 % (450/722) recruited other MSMO and of
MSMW survey participants 62.5 % (433/693) recruited
other MSMW. For the purpose of this analysis, 39 partic-
ipants were excluded in Maputo, 45 in Beira and 23 in
Nampula-Nacala for not having reported any anal sex with
a man among their last five partners in the sexual partner
matrix. Additionally, 49 participants in Maputo and two in
Beira and Nampula-Nacala were excluded because they did
not consent to giving a blood sample and therefore have no
HIV test result. Figure 1 shows the recruitment chains in
the three sites by MSMO and MSMW status.

Demographic and Clinical Characteristics

A comparison of demographic and clinical characteristics
between MSMO and MSMW is shown in Table 1. MSMW
comprised a large proportion of the sample (63.0 % in
Maputo, 36.2 % in Beira and 54.8 % in Nampula-Nacala).
HIV prevalence (Table 1) was significantly higher among
MSMO than MSMW in Maputo [14.1 %, 95 % confidence
interval (CI) 6.4-24.5 vs. 6.2 %, 95 % CI 2.7-10.0,
p < 0.01) and Nampula-Nacala (6.4 %, 95 % CI 0.7-14.5
vs. 1.7 %, 95 % CI 0.0-4.1, p = 0.02). While in Beira the
opposite was true with prevalence being greater among
MSMW than MSMO (12.7 %, 95 % CI 6.0-19.7 vs.
6.9 %, 95 % CI 3.9-10.4, p = 0.03).

In Maputo and Beira, a greater percentage of MSMW
than MSMO were employed versus unemployed in the past
12 months (72.1 vs. 40.4 %, p < 0.01 and 59.9 vs. 35.7 %,
p < 0.01, in each site respectively). In those same sites, the
proportion of MSMO who were students versus not stu-
dents in the 12 months preceding the survey was greater
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Fig. 1 Respondent-driven sampling recruitment diagrams of men that have sex with men only and men that have sex with men and women,

Mozambique, 2011

than among MSMW (76.5 vs. 58.0 %, p < 0.01 in Maputo
and 75.2 vs. 67.7 %, p = 0.04 in Beira); while, in Nam-
pula-Nacala a greater percentage of MSMO than MSMW
had only primary school level education or lower (41.4 vs.
28.4 %, p = 0.03).

In all three study sites, self-identification as homosexual
was significantly higher among MSMO than among
MSMW, and 56.6, 74.2 and 70.7 % of MSMO in Maputo,
Beira and Nampula-Nacala, respectively, self-identified as
homosexual. Additionally, in Beira, a greater percentage of
MSMW than MSMO had ever been married with a woman
(5.8 vs. 1.8 %, p = 0.02).

Only in Maputo did we find a significant difference
between MSMO and MSMW in terms of contact with HIV
outreach workers, with 30.1 % of MSMO having had
contact with HIV outreach workers in the past 12 months
versus 42.7 % of MSMW (p = 0.02). Similarly, in
Maputo, a lower percentage of MSMO than MSMW had
ever tested for HIV, though this difference did not reach
statistical significance (44.3 vs. 55.7 %, p = 0.05).

MSM network sizes were significantly smaller
(p < 0.05 based on Wilcoxon rank sum test on unweighted
data) among MSMW than among MSMO in Maputo and
Nampula-Nacala [median of 6 (IQR 3-12) for MSMO vs. 3
(IQR 2-7) for MSMW in Maputo, median of 5 (IQR 3-7)
for MSMO vs. 4 (IQR 3-6) for MSMW in Nampula-
Nacala].

In all three sites the percentage having had an STI or
STI symptoms in the past 12 months was greater among
MSMW than MSMO, but only significantly so in Beira
(19.0 vs. 11.7 %, p = 0.01). In terms of HIV risk percep-
tion, both in Maputo and Beira, more MSMO than MSMW
perceived themselves to have low or no risk of acquiring
HIV.

Sexual Risk Behaviors with Other Men
A comparison of sexual behaviors of MSMO versus

MSMW with male partners in the past 12 months can be
found in Table 2. In all three sites, the number of male anal
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Table 2 continued

Nampula-Nacala

Variables

181)

MSMW (N

149)

MSMO (N

Adjusted®: % (95 % CI)

n

Adjusted®: % (95 % CI)

[sg}
—
(e

2.25
3.52

13.4 (7.8-18.9)
36.8 (27.8-46.0)

1

29™=

18.4 (9.2-26.6)
47.5 (35.0-57.8)

1

27"

Gave money, goods or services in exchange for sex w/a man

0.06

1

73m=

1

73m=

Received money, goods or services in exchange for sex w/a man

MSMO men that have sex with men only, MSMW men that have sex with men and women

# Estimate adjusted for respondent-driven sampling using RDSAT 7

b Weighted using individual weights produced in RDSAT 7

™ Missing values

sex partners that MSMO had in the last 12 months was
significantly different than MSMW, with 23.3 % of
MSMO versus 9.2 % of MSMW having three or more
partners in Maputo (p < 0.01), 16.8 versus 9.8 % in Beira
(» =0.03) and 11.6 versus 5.8 % in Nampula-Nacala
(p = 0.01).

More MSMO than MSMW had receptive anal inter-
course in that time period; and, similarly, more MSMO
than MSMW had unprotected receptive anal intercourse
(21.7 vs. 6.7 %, p <0.01, in Maputo, 154 vs. 8.4 %,
p = 0.02, in Beira and 32.3 vs. 24.6 %, p = 0.03, in
Nampula-Nacala). MSMO were also more likely to have
had unprotected insertive anal intercourse than MSMW in
Maputo and Beira (41.6 vs. 30.7 %, p = 0.03 and 32.1 vs.
23.8 %, p = 0.05, respectively).

A greater percentage of MSMW than MSMO had
received money, goods or services in exchange for sex,
with a man (55.7 vs. 39.2 %, p < 0.01, in Maputo and
37.5 vs. 20.6 %, p < 0.001, in Beira) and had a casual or
transactional relationship with a male partner (94.5 vs.
72.7 %, p <0.001, in Maputo and 72.8 vs. 56.3 %,
p < 0.01, in Beira). MSMO in Maputo were more likely
than MSMW to have given money, goods or services in
exchange for sex with a man (14.4 vs. 4.4 %, p < 0.01).
MSMW were less likely than MSMO to have had a per-
manent or stable relationship with a man (13.3 vs. 51.3 %,
p < 0.01, in Maputo, 38.6 vs. 66.8 %, p < 0.01, in Beira
and 45.0 vs. 59.3 % in Nampula-Nacala, p < 0.01).

Sexual Risk Behaviors with Women

Sexual risk behaviors of MSMW with female partners in
the past 12 months are shown in Table 3. At least one in
five MSMW had three or more female sex partners in the
past 12 months (27.4 % in Maputo, 17.9 % in Beira and
25.4 % in Nampula-Nacala). The majority (>96.4 %) of
MSMW had vaginal intercourse in the past 12 months,
while 37.4, 24.9 and 37.6 % in each site respectively had
anal intercourse with a female partner in that same time
period. Unprotected sexual intercourse with a woman was
reported by MSMW, with 65.7 % in Maputo, 37.9 % in
Beira and 75.6 % in Nampula-Nacala having had unpro-
tected vaginal intercourse in the past 12 months and 15.5,
8.2 and 19.6 % in those sites respectively having had
unprotected anal intercourse in that same time period. In
Maputo 12.1 % of MSMW had a permanent or stable fe-
male partner in the past 12 months while in Beira 38.2 %
had such a partner and in Nampula-Nacala 42.2 % of
MSMW had such a partner. Additionally, 53.5, 59.3 and
39.6 % of MSMW (in Maputo, Beira and Nampula-Na-
cala, respectively) had an occasional female sexual partner
in the past 12 months.

@ Springer
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Risk Factors Associated with HIV Among MSMO
and MSMW

Bivariate and multivariate associations with HIV among
MSMO and MSMW can be found in Table 4. In bivariate
analysis, survey city, age, being a student, being employed,
having had an STI and having moderate to high perceived
risk of HIV were positively associated with HIV among
both MSMO and MSMW, while having had insertive anal
intercourse with a man was negatively associated. Self-
identification as homosexual, having ever been married or
in a conjugal relation with a woman and having had only
one male anal sex partner in past 12 months was associated
with HIV among MSMO, but not among MSMW. Speak-
ing a language other than Portuguese, having primary
education or lower and being uncircumcised was associ-
ated with HIV among MSMW, but not among MSMO.
Additionally, among MSMW, HIV was also associated
with having given or received money, goods or services in
exchange for sex with a woman.

In a fully interacted multivariable analysis (not shown),
MSMO had nearly three times the odds (OR 2.7, 95 % CI
1.6-4.9) of having HIV versus MSMW, even when

controlling for city, age and other demographic and
behavioral variables included in Table 4.

In the multivariable model of the MSMO specific sub-
group (Table 4), HIV was associated with older age [ad-
justed odds ratio (aOR) 1.4 per year 95 % CI 1.3-1.6,
p < 0.01], report of an STI in the past 12 months (aOR 4.2,
95 % CI 1.6-10.5, p < 0.01), having had a single male anal
sex partner (aOR 3.7, 95 % CI 1.6-9.6, p = 0.01), having
received money, goods or services in exchange for sex with a
man (aOR 3.5, 95 % CI 1.4-9.1, p = 0.01), and with lower
risk of HIV infection for those surveyed in Nampula-Nacala
(aOR 0.2, 95 % CI 0.1-0.7, p = 0.01, compared to the ref-
erence city Maputo). Among MSMW, HIV was associated
with older age [aOR 1.3 (per year), 95 % CI 1.2-1.4,
p < 0.01], not having been circumcised (aOR 3.1, 95 % CI
1.2-8.3, p = 0.02), having both given and received money,
goods or services in exchange for sex with a woman in the
past 12 months (aOR 6.0, 95 % CI 1.8-20.5, p < 0.01) and
having primary education or lower (aOR 3.5, 95 % CI
1.3-9.8, p = 0.01). Having had insertive anal sex with a man
was associated with a lower odds of having HIV among
MSMO (aOR 0.3, 95 % CI 0.1-0.8, p = 0.02) as well as
among MSMW (aOR 0.1, 95 % CI 0.0-0.6, p < 0.01).

Table 3 Sexual behaviors of MSMW with female partners in the past 12 months in three cities, Mozambique 2011

Variables Maputo

Beira Nampula-Nacala

MSMW (N = 288)

MSMW (N = 195) MSMW (N = 181)

n

Adjusted®: %
(95 % CI)

n

Adjusted®: %
(95 % CI)

n

Adjusted®: %
(95 % CI)

Number of female sex partners

1 partner 105 30.5 (23.2-39.5) 109 58.5 (49.5-67.2) 96 44.1 (35.5-52.6)
2 partners 104 42.1 (34.2-50.5) 51 24.3 (17.0-32.2) 52 30.5 (22.7-39.5)
>3 partners 79 27.4 (19.4-34.5) 35 17.2 (11.2-23.6) 33 25.4 (17.9-32.8)
Had any vaginal intercourse 282 98.3 (96.0-99.7) 186 96.4 (93.7-98.7) 177 98.5 (96.7-100.0)
Had any anal intercourse 118 37.4 (30.7-44.6) 54 24.9 (17.5-32.5) 66 37.6 (29.0-45.9)
Had unprotected vaginal intercourse 181 65.7 (59.1-72.6) 73 37.9 (29.4-46.9) 132 75.6 (68.1-82.5)
Had unprotected anal intercourse 53 15.5 (10.3-20.7) 15 8.2 (3.4-13.7) 34 19.6 (13.2-27.2)
Did not use a condom at last intercourse (vaginal or 196 73.9 (63.8-79.6) 140™"  70.1 (60.1-80.6) 89 50.5 (41.6-58.7)
anal) w/a woman
Had at least one female partner > 10 years of age 2 0.6 (0.0-1.5) 6 4.4 (0.9-9.0) 4 4.00.3-9.2)
Had a permanent or stable female partner 40 12.1 (7.9-17.3) 89 38.2 (30.3-47.5) 97 42.2 (34.3-51.2)
Had an occasional female partner 160 53.5 (46.4-62.0) 109 59.3 (50.0-67.5) 68 39.6 (30.6-48.9)
Gave money, goods or services in exchange for sex w/a 78™=1 264 (19.1-33.6) 46 25.4 (16.3-33.4) 66 35.9 (24.8-42.6)
woman
Received money, goods or services in exchange for sex 45™=1 14.4 (9.9-19.2) 21 9.2 (4.0-14.8) 30 13.9 (8.9-21.9)

w/a woman

MSMO men that have sex with men only, MSMW men that have sex with men and women

* Estimate adjusted for respondent-driven sampling using RDSAT 7

™ Missing values
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Discussion

We compared demographic characteristics and HIV risks
between two subgroups of MSM in Mozambique. Similarly
to other studies in sub-Saharan Africa, where MSMW
account for between 37.6 and 74.1 % of MSM [5, 6, 14, 26,
31-33], we found that approximately half of MSM in
Maputo, Beira and Nampula-Nacala have sexual relations
with both men and women, and that this subgroup of MSM
has significantly different demographic characteristics and
HIV risk behaviors from men who have sex only with men
even though we observed cross-recruitment between the
two groups in our RDS surveys. The fact that these dif-
ferences were evident in all three survey sites (Maputo,
Beira and Nampula-Nacala) furthers the argument for
considering the specific needs of each subgroup in HIV
prevention and care, in Mozambique, as well as in other
sub-Saharan African countries.

The quantitative evidence in our study reinforces con-
clusions from a qualitative study conducted among MSM
in Maputo which found that sexual networks of MSM
overlap with sexual networks of the general population
given the fact that segments of the MSM population have
sex with both men and women [34].

The high percentage of MSMW having unprotected sex
with male and female partners constitutes a high risk of
HIV transmission. One direction may be from women to
men considering HIV prevalence among adult women
(15-49 y.o.) is higher than it is among men (15-49 y.o.) in
Mozambique, being 20.5 versus 12.3 %, respectively, in
Maputo City, 17.8 versus 12.6 % in Sofala Province (of
which Beira is the capital), and 5.5 versus 3.3 % in Nam-
pula Province [1].

MSMW, including men who openly identify themselves
as “gay”, as well as those who identify themselves as
heterosexual, tend to maintain their identity and same-sex
behavior hidden from their family, friends, and female
sexual partners in an environment where same-sex behav-
ior is stigmatized. Therefore, it may be difficult to reach
them with HIV prevention messages specifically designed
for MSM, especially considering that the only HIV pre-
vention programs for MSM in Mozambique are currently
provided through a single LGBT organization.

There is evidence that MSMW may be socially isolated
from other MSM and may not receive MSM community-
based prevention interventions [35]. Our study found that
MSMW tend to me more hidden; that is, they have smaller
MSM networks, are less likely to be connected to the
country’s sole LGBT organization and are less likely to
reveal MSM related behaviors to health workers. As such,
in the absence of relevant information, this group may be
inadvertently increasing the long-term risk of HIV

@ Springer

infection both for themselves and their male and female
partners. Nevertheless, the fact that our study was suc-
cessful in recruiting MSMW, through the provision of
anonymous services in a discreet location, provides evi-
dence that this group is reachable through careful and
inconspicuous contact.

The practice of transactional sex may also constitute an
important risk factor in a context where a considerable
proportion of both MSMO and MSMW have had recent
paid or transactional sex. Our study found that between 2
and 3 in five MSMW received money, goods or services in
exchange for sex with a man in the past 12 months, and
approximately one in five MSMW received money, goods
or services in exchange for sex with a woman in that same
period.

While MSMO were less likely to have received money,
goods or services for sex with a man than MSMW, they
were more likely to have given money, goods or services in
exchange for sex with a man. Transactional male—male
relationships have been linked to poverty and social
inequality and involve power differences in condom use
negotiation. A meta-analysis found transactional sex to be
associated with a significant increase in HIV prevalence
(OR 1.7) among MSM in SSA [36].

Interestingly in multivariable analysis of factors asso-
ciated with HIV among MSMW, we found those who both
gave and received money, goods or services for sex with a
woman had significantly greater odds of having HIV, while
those who only paid for sex had decreased odds, compared
to the reference group of no transactional sex. A cohort
study of MSM in Kenya similarly found payment for sex to
be a protective factor for HIV acquisition among MSM
[37]. This result could be explained by an increased ability
to negotiate condom use among those who are only paying
for sex.

Not being circumcised was associated with higher
prevalence of HIV among MSMW while this association
was not detected among MSMO. While studies have found
insufficient ecological evidence of circumcision lowering
the risk of HIV infection among MSM [38] in parts of the
US, Canada, Australia and England, circumcision among
MSMW in sub-Saharan Africa could be a protective factor
in a generalized epidemic with high prevalence among
women and high bisexual behavior. At a minimum and for
the present, MSM, because of the high prevalence of sex
with women, should not be excluded from programs pro-
moting circumcision among men in the region.

We found that among both MSMW and MSMO, inser-
tive anal intercourse with a man was associated with lower
risk of HIV infection. This result is not surprising consid-
ering that insertive only anal sex carries lower risk for HIV
infection than receptive and combined (insertive and
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receptive) anal sex [39, 40]. Nevertheless, while HIV risk
is considerably lower for insertive versus receptive anal sex
(11 vs. 138 per 10,000 exposures), it is greater than for
insertive penile vaginal (8 per 10,000 exposures) [41], and
in Mozambique MSM may incorrectly perceive that anal
intercourse (receptive or insertive), as opposed to vaginal
intercourse, does not carry risk for HIV; this belief has
been documented in a qualitative study of MSM in Maputo
that found some MSM do not associate the practice of anal
sex with men with transmission of HIV [34]. A lack of
specific messages and programs may contribute to the low
perception of risk, as little information is communicated
about anal sex in existing HIV prevention programs in
Mozambique.

Not only do most HIV prevention materials in
Mozambique lack information on the HIV risk associated
with unprotected anal sex, but most HIV prevention
materials are printed in Portuguese. Our findings reveal that
those MSMW who were not fluent in Portuguese had
higher odds of being HIV infected. HIV prevention pro-
grams should consider the development of orally commu-
nicated MSM-specific prevention messages in other local
languages tailored to the prevention needs of MSMW.

An important limitation of this study is that the samples
were drawn from urban MSM populations and may not be
generalizable to Mozambican MSM populations outside of
these three urban settings. Non-response bias may also
limit generalizability. Additionally, the study was not
powered to specifically compare MSMO and MSMW, and
true associations could be masked. Lastly, due to the nature
of survey (via face-to-face interviews) our results may
suffer from social desirability bias with respect to self-
reported risk behaviors.

Despite these limitations the study findings have
important implications for HIV prevention programs in
Mozambique, given the high prevalence of HIV in both
MSMO and MSMW and the proportion that this group
represents in the adult population, estimated at 1-2 % of
the total male population aged >15 years in the survey
cities [42]. As in other studies conducted among MSM in
the region, the results of our study suggest the urgent need
to address the HIV prevention and treatment needs of
MSM. The risk factors and demographic characteristics
associated with HIV prevalence among MSMO and
MSMW are different. These differences also suggest the
need to consider MSMW and MSMO as distinct subgroups
and design HIV prevention and care programs that cater to
each separately.
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