
www.thelancet.com/hiv   Published online February 27, 2017   http://dx.doi.org/10.1016/S2352-3018(17)30042-5 1

Articles

Geographical disparities in HIV prevalence and care among 
men who have sex with men in Malawi: results from a 
multisite cross-sectional survey
Andrea L Wirtz, Gift Trapence, Dunker Kamba, Victor Gama, Rodney Chalera, Vincent Jumbe, Rosemary Kumwenda, Marriam Mangochi, 
Stephane Helleringer, Chris Beyrer, Stefan Baral

Summary
Background Epidemiological assessment of geographical heterogeneity of HIV among men who have sex with 
men (MSM) is necessary to inform HIV prevention and care strategies in the more generalised HIV epidemics across 
sub-Saharan Africa, including Malawi. We aimed to measure the HIV prevalence, risks, and access to HIV care 
among MSM across multiple localities to better inform HIV programming for MSM in Malawi.

Methods Between Aug 1, 2011, and Sept 13, 2014, we recruited MSM into cross-sectional research via respondent-driven 
sampling (RDS) in seven districts of Malawi. RDS and site weights were used to estimate national HIV prevalence and 
engagement in care and in multilevel regression models to identify correlates of prevalent HIV infection. The 
comparative prevalence ratio of HIV among MSM relative to adult men was calculated by use of direct age-stratification.

Findings 2453 MSM were enrolled with a population HIV prevalence of 18·2% (95% CI 15·5–21·2), as low as 4·1% 
(2·2–7·6) in Mzuzu and as high as 24·5% (19·5–30·3) in Mulanje. The comparative HIV prevalence ratio was 2·52 when 
comparing MSM with the adult male population. Age-stratified HIV prevalence showed early onset of infection with 11·8% 
(95% CI 7·3–18·4) of MSM aged 18–19 years HIV infected. Factors positively associated with HIV infection included 
being aged 21–30 years and reporting female or transgender identity. Among HIV infected MSM, less than 1% reported 
ever being diagnosed with HIV infection (0·9%, 95% CI 0·4–2·5) and initiated antiretroviral treatment (0·2%, 0·2–0·3).

Interpretation HIV disproportionately affects MSM in Malawi with disparities sustained across the HIV care 
continuum. These issues are geographically heterogeneous and begin among young MSM, supporting geographically 
focused and age-specific approaches to confidential HIV testing with linkage to HIV services.

Funding Malawi Department of Nutrition, HIV and AIDS (DNHA), UNDP, UNFPA, UNAIDS, and UNICEF.

Introduction
Global priorities to end the HIV epidemic, such as 
achieving UNAIDS 90-90-90 targets, now focus on 
treatment as prevention and rapidly closing gaps in HIV 
prevention and care continuums. UNAIDS’ City Fast 
Track further recognises both the burden of HIV that 
exists within urban settings but also the ability of cities to 
lead efforts to end HIV epidemics.1 These strategies and 
other prevention efforts focus on high impact activities 
and achievement of sufficient coverage of services in 
areas, including urban centres, with the highest rates of 
HIV acquisition and transmission.

In the new National Strategic Plan 2015–20, Malawi has 
reported interest in leveraging high-intensity approaches 
to identify and treat people living with HIV as a means 
of curbing the HIV epidemic.2 Since the peak of the 
HIV epidemic, Malawi has experienced major reductions 
in adult and paediatric HIV incidence and prevalence, 
coupled with improvements in engagement in HIV 
care and treatment.2 Despite these improvements, HIV 
transmission continues. Furthermore, large variations in 
HIV prevalence and incidence are reported across the 
country. Southern Malawi, as well as urban and rural 
areas surrounding the capital city, Lilongwe, currently 

have the highest levels of HIV prevalence.2 The National 
AIDS Commission has recommitted to intensifying 
programmatic efforts to reach 90-90-90 targets with 
emphasis on a range of activities such as provider-initiated 
testing, self-testing, adoption of new antiretroviral 
treatment (ART) criteria of CD4 counts of 500 cells per µL 
and below, and community support services for linkage 
and adherence to ART.3 In view of prominent geographical 
disparity in HIV prevalence and in line with the UNAIDS 
Fast Track Cities action plan, efforts also include the 
targeting of high burden cities, Lilongwe and Blantyre.1 
Notably, the National Strategic Plan also includes specific 
approaches to address the high burden of HIV among key 
populations, specifically female sex workers and men who 
have sex with men (MSM).3

Epidemiological research of HIV among MSM in 
Malawi began about 10 years ago, focusing on Lilongwe 
and Blantyre, and subsequently showed high levels of 
HIV prevalence and incidence, stigma, and barriers to 
HIV prevention and care.4,5 Criminalisation of same-sex 
practices,6 even with varying levels of enforcement,7 
remains a major structural determinant of HIV among 
MSM. Furthermore, such criminalisation of same-sex 
practices challenges national and community-based 
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efforts to provide HIV interventions for MSM and for 
MSM to have equitable access to HIV prevention and 
care services.3,8 Despite this law, the National Strategy 
and most recent Global Fund application from Malawi 
includes approaches to understand the HIV epidemic 
among MSM and implement community-based tactics to 
reduce HIV transmission among MSM in Malawi.3,9

Much of the HIV research among MSM in Africa has 
been done within very specific localities, including capital 
cities and other large urban centres, with estimates often 
used to represent national-level estimates in the absence 
of larger scale HIV surveillance. We aimed to measure 
the HIV prevalence, risks, and access to HIV care among 
MSM across multiple localities to better inform HIV 
programming for MSM in Malawi.

Methods
Study design and participants
Between Aug 1, 2011, and Sept 13, 2014, we implemented 
a series of community-led cross-sectional studies using 
respondent-driven sampling (RDS). All data collection 
was done by a community-based organisation, the Center 
for Development of People (CEDEP) with scientific and 
analytical support by the Johns Hopkins University 
(Baltimore, MD, USA) and the University of Malawi, 
College of Medicine (Lilongwe, Malawi). Technical 
support was provided during all research activities by the 
Malawi Department of Nutrition HIV/AIDS (DNHA; 
Lilongwe, Malawi) and the UN joint team. Study activities 
were approved by the ethics committee at the University 
of Malawi, College of Medicine and the Institutional 

Review Board at Johns Hopkins University Bloomberg 
School of Public Health.

Sites were selected to represent diverse settings and 
based on the following characteristics: urban areas with 
CEDEP presence included Blantyre City, Lilongwe City, 
and Mzuzu City; tourist and lake shore areas with CEDEP 
presence included Mangochi and Nkhata Bay; and rural 
or agricultural areas without previous CEDEP presence 
included Chikwawa and Mulanje. Formative qualitative 
research and implementation of the cross-sectional study 
were first initiated in Blantyre and have been previously 
described.4,5

The study enrolled adult MSM meeting the following 
criteria: assigned the male sex at birth, aged 18 years or 
older, fluent in Chichewa or English, reported anal sex 
with another man in the past 12 months, reported no 
previous participation in the study, presented a valid RDS 
recruitment coupon, and provided verbal consent to 
participate.

Procedures
MSM participants were recruited by RDS, a peer-based, 
chain-referral sampling method that is commonly used 
for sampling hard-to-reach populations in the absence of 
a sampling frame.10 This method allows recruitment to 
reach deep into social networks and often reaches 
individuals who are not present in venues or not reached 
by health services and outreach.10 Methods specific to 
RDS implemen tation in Malawi have been previously 
described.4 RDS continued in successive waves of 
recruitment until the sample size (n=300 per site) was 

Research in context

Evidence before this study
We searched PubMed for epidemiological research reporting HIV 
prevalence among men who have sex with men (MSM) in African 
settings published up to Aug 15, 2016, with the search terms 
“HIV”, “men who have sex with men” or “homosexual*”, and 
“Africa”, with no language restrictions. Research among MSM has 
become more prevalent in the African region, particularly within 
the past 5–10 years. Meta-analyses have shown the increased 
burden of HIV among MSM in African settings, relative to the 
general male population. Most of these studies, however, focused 
research in one or two localities, often capital or other large cities, 
and results were often interpreted for the country as a whole. 
Such interpretation masks geographical heterogeneity and 
provides little guidance for strategic application of HIV 
prevention and care for MSM across these countries.

Added value of this study
This study reports the HIV epidemiology among MSM in seven 
geographically, economically, and epidemiologically distinct 
districts of Malawi. The study used respondent-driven 
sampling methods to recruit and enroll 2462 MSM into the 
survey and biological testing. This study shows that HIV 

prevalence is geographically heterogeneous among MSM and 
has unique correlates of infection at each site. Despite 
heterogeneity, HIV prevalence remains two times higher than 
that of the general adult male population. Further, HIV 
infection begins at younger ages among MSM compared with 
other men, highlighting the importance of targeting young 
MSM for HIV prevention and testing services.

Implication of all the available evidence
As high-intensity activities are scaled up for HIV testing, 
prevention and care, there is a need to consider the geographical 
heterogeneity of HIV among MSM in national plans to ensure 
this key affected population is not missed by national efforts. 
Evidence further suggests that targeting of high burden cities 
for these efforts should not come at the expense of services in 
rural settings where HIV burden is also high. Malawi is one of the 
sub-Saharan countries that has been most affected by the HIV 
epidemic, but has and continues to make substantial gains in 
HIV prevention and care. Homosexuality remains criminalised in 
the country and future prevention efforts to address HIV among 
this affected population will need to address and overcome the 
tension between policy and public health.
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reached. Sample size was calculated assuming HIV 
prevalence of 20%,11 standard error no greater than 0·03, 
and design effect of 1·5.12

Study activities were done in private rooms of CEDEP’s 
study office at each site and consisted of a structured 
sociobehavioural survey instrument and biological 
assessment of HIV and syphilis infection. Following the 
completion of the interviewer administered survey and 
biological testing, participants were provided their study 
incentive of K1500·00 (US$5·00) and three coupons 

with instructions for further RDS recruitment. Secondary 
incentives of K500·00 (US$1·50) were provided for each 
recruited peer at a second study visit about 2 weeks later. 
Incentives were selected in discussion with community 
partners (CEDEP) and partners from the Malawi College 
of Medicine. The basis for the participation incentive was 
the average cost of return transportation to the study 
site and a meal. The secondary incentives were based 
on transport charges given the need for physical travel 
and time to distribute coupons. Both incentives were 

Total sample Population prevalence*

n Sample 
proportion

Total 
population 
(n=2453)

Blantyre 
(n=338)

Chikwawa 
(n=350)

Lilongwe 
(n=362)

Mangochi 
(n=351)

Mulanje 
(n=349)

Mzuzu 
(n=353)

Nkhata Bay 
(n=350)

Age groups (years, n=2452)

18–20 593 24·2% 23·4% 
(20·7–26·4)

18·9% 
(13·9 –25·2)

12·4% 
(7·7–19·4)

23·6% 
(16·4–32·9)

35·7% 
(30·0–41·8)

8·7% 
(5·2–14·2)

41·7% 
(34·8–49·0)

28·7% 
(23·9–34·1)

21–30 1475 60·2% 62·2% 
(58·9–65·4)

65·9% 
(59·0–72·2)

53·2% 
(46·7–59·5)

64·6% 
(53·8–74·1)

55·2% 
(48·8–61·4)

66·3% 
(59·6–72·4)

49·9% 
(42·6–57·2)

70·3% 
(64·8–75·2)

≥31 384 15·7% 14·4 
(12·4–16·6)

15·2% 
(10·9–20·7)

34·5% 
(29·0–40·3)

11·8% 
(6·0–22·0)

9·1 
(6·2–13·1)

25·0% 
(19·6–31·3)

8·4% 
(5·1–13·5)

1·0% 
(0·4–2·8)

Education (completed, n=2433)

Less than 
secondary

572 23·5% 27·9% 
(24·6–31·5)

10·4% 
(6·4 –16·3)

36·8% 
(31·1–42·9)

42·4% 
(31·8–53·8)

44·0% 
(37·7–50·4)

10·7% 
(6·9–16·1)

13·6% 
(9·2–19·5)

9·5% 
(6·7–13·3)

Secondary or 
higher

1861 76·5% 72·1% 
(68·5–75·4)

89·6% 
(83·7–93·6)

63·2% 
(57·1–68·9)

57·6% 
(46·2–68·2)

56·0% 
(49·6–62·3)

89·3% 
(83·9–93·1)

86·4% 
(80·5–90·8)

90·5% 
(86·7–93·3)

Current employment status (n=2414)

Employed 1017 42·1% 42·1% 
(38·6–45·7)

36·8% 
(30·5–43·6)

36·2% 
(30·4–42·3)

51·2% 
(40·0–62·2)

37·1% 
(31·0–43·7)

61·2% 
(54·5–67·5)

37·5% 
(30·7–44·9)

22·5% 
(18·1–27·7)

Unemployed 992 41·1% 44·5% 
(40·9–48·2)

49·9% 
(42·9–56·9)

54·7% 
(48·3–61·0)

42·55% 
(31·8–54·0)

47·2% 
(40·8–53·7)

29·6% 
(23·7–36·2)

46·9% 
(39·6–54·3)

27·5% 
(22·5–33·1)

Student 405 16·8% 13·4% 
(11·4–15·6)

13·3% 
(8·9–19·4)

9·1% 
(5·6–14·4)

6·35% 
(2·8–13·7)

15·7% 
(11·5–20·9)

9·2% 
(6·1–13·7)

15·6% 
(11·0–21·7)

50·0% 
(44·2–55·8)

Gender identity (n=2431)

Male 2054 84·5% 83·4% 
(80·4–86·0)

80·4% 
(74·7–85·1)

85·6% 
(79·9–88·4)

77·9% 
(67·4–85·7)

83·7% 
(78·1–88·1)

95·1% 
(92·3–96·9)

90·4% 
(86·2–93·4)

85·4% 
(81·0–88·9)

Female or 
transgender

377 15·5% 16·6% 
(14·0–19·6)

19·6% 
(14·9–25·3)

15·4% 
(11·6–20·1)

22·1% 
(14·332·6)

16·3% 
(11·9–21·9)

4·9% 
(3·1–7·7)

9·6% 
(6·6–13·8)

14·6% 
(11·1–19·0)

Sexual orientation (n=2437)

Gay 1611 66·1% 66·2% 
(62·5–69·6)

61·5% 
(54·2–68·3)

69·8% 
(63·0–75·8)

68·7% 
(56·2–79·0)

71·8% 
(65·7–77·2)

62·9% 
(56·3–69·0)

80·8% 
(74·6–85·7)

40·4% 
(34·9–46·2)

Bisexual 753 30·9% 30% 
(26·6–33·6)

35·5% 
(29·0–42·5)

30·2% 
(24·2–37·0)

28·4% 
(18·3–41·2)

19·3% 
(14·8–24·6)

36·5% 
(30·4–43·1)

19·1% 
(14·2–25·3)

48·2% 
(42·4–54·0)

Heterosexual 
or other

73 3·0% 3·8% 
(2·7–5·5)

3·1% 
(0·8–10·5)

0 2·9% 
(1·1–7·4)

9·0% 
(5·8–13·6)

6·2% 
(0·1–2·5)

0·1% 
(0·0–0·8)

11·4% 
(8·1–15·8)

Marital status (n=2323)

Never married 1926 82·9% 84·9% 
(81·9–87·4)

83·7% 
(77·4–88·6)

82·3% 
(77·1–86·6)

88·9% 
(77·6–94·8)

91·4% 
(86·7–94·6)

67·0% 
(58·9–74·2)

93·1% 
(89·0–95·8)

72·9% 
(67·3–77·8)

Married or 
cohabitating

236 10·2% 9·5% 
(7·8–11·5)

11·6% 
(7·4–17·6)

10·2% 
(6·7–15·0)

3·4% 
(1·6–7·7)

7·9% 
(4·9–12·7)

29·3% 
(22·3–37·5)

5·6% 
(3·2–9·7)

6·2% 
(4·0–9·5)

Previously 
married

161 6·9% 5·6% 
(3·8–8·3)

4·7% 
(2·5–8·6)

7·5% 
(5·1–10·9)

7·6% 
(2·6–20·3)

6·4% 
(0·2–2·6)

3·7% 
(1·9–7·0)

1·2% 
(0·5–3·1)

20·9% 
(16·4–26·2)

Lifetime history of jail or prison (n=2380)

No 2141 90·0% 87·3% 
(84·4–89·7)

80·6% 
(74·9–85·3)

94·1% 
(90·9–96·2)

82·5% 
(72·2–89·5)

92·1% 
(88·2–94·8)

87·9% 
(80·1–92·9)

94·2% 
(90·9–96·4)

97·4% 
(95·1–98·6)

Yes 239 10·0% 12·7% 
(10·3–15·6)

19·4% 
(14·7–25·1)

5·9% 
(3·8–9·1)

17·5% 
(10·5–27·8)

7·9% 
(5·2–11·8)

12·1% 
(7·1–19·9)

5·8% 
(3·6–9·1)

2·6% 
(1·4–4·9)

(Table 1 continues on next page)
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determined to be sufficient to reimburse time and travel 
without being potentially coercive.13

Survey measures included sociodemographic character-
istics; mental health; sexual relationships and behaviours; 
and disclosure of orientation or sexual practices to family 
and peers. HIV knowledge, prevention, and care were 
measured and, for men with known HIV infection, 
engagement in care and ART initiation. Human rights 
exposures, including experiences of physical and sexual 
violence; experienced and perceived stigma; and history 
of imprisonment were measured.

Participants had HIV and syphilis testing following 
completion of the survey. Blood-based rapid HIV tests 
were done simultaneously with Determine (Inverness 
Medical, Chiba, Japan) and Unigold (Trinity Biotech, 
Bray, Ireland) rapid HIV tests and followed Malawi 
national guidelines for HIV testing.14 Participants 
with reactive HIV tests were referred for confirmatory 
testing.

About 5 mL of whole blood was collected for 
Treponema pallidum haemaglutination assay (TPHA) 
syphilis testing (Biorad, Hercules, CA, USA). Resource 
constraints prevented the use of the non-treponemal 
test, which would differentiate active from past 
syphilis infections. Specimens were transported to the 
Malawi College of Medicine laboratory in Blantyre for 
analysis. Participants returned to the office within 
1–2 weeks to receive syphilis test results and those with 
positive results were provided with referrals to local 
health facilities.

Statistical analysis
Quantitative analysis of behavioural and socio demographic 
factors was done with Stata Statistical software version 14 
(StataCorp, 2015). Population prevalence of HIV infection 

was calculated by weighting for recruitment method. In 
this case, the probability of selection was considered 
proportional to the size of the network of each participant 
(RDS-II method).15 Participant data were combined from 
across the sites through creation of a composite weight 
that included the RDS-II weight and further weighted data 
by the relative population size of men aged 15–49 years in 
each site. Population sizes were derived from the Malawi 
National Statistics Projections for the year of data 
collection, assuming the same proportion of MSM in all 
sites, and considering each district as a stratum.16 We 
report population proportions (weighted) and include 
sample proportions (unweighted) in the tables. Population 
and sample estimates were relatively consistent, varying 
only by a maximum of 2% points across estimates. Direct 
age-standardisation was used to compare the HIV 
prevalence among MSM to the most recent (2010) 
estimates for adult men.17

RDS and site weights were included in logistic 
regression models to account for participant selection into 
the study and to adjust for site population size. Variables 
that were significantly or marginally associated (p<0·10) 
with HIV infection during simple regression were 
included and tested in the multivariable models with the 
exception of age, which was automatically included 
regardless of statistical significance. All variables of 
interest were not missing more than 5% of the data and 
data seemed to be missing completely at random. We 
therefore allowed for model-wise deletion. Participants 
were assumed to be clustered within sites. The multilevel 
model was specified using gllamm18 with a random 
intercept for each site, a method that has been previously 
used for multisite RDS studies.19 Model selection 
was confirmed using Furnival-Wilson leaps-and-bounds 
algorithm and model fit using Akaike’s information 

Total sample Population prevalence*

n Sample 
proportion

Total 
population 
(N=2453)

Blantyre 
(N=338)

Chikwawa 
(N=350)

Lilongwe 
(N=362)

Mangochi 
(N=351)

Mulanje 
(N=349)

Mzuzu 
(N=353)

Nkhata Bay 
(N=350)

(Continued from previous page)

HIV diagnosis (n=2444)

HIV negative 2022 82·7% 81·8% 
(78·8–84·5)

87·5% 
(81·3–91·5)

79·5% 
(73·5–84·3)

82·3% 
(71·9–89·4)

77·6% 
(71·5–82·7)

75·5% 
(69·7–80·5)

95·9% 
(92·4–97·8)

79·4% 
(74·4–83·7)

HIV positive 422 17·3% 18·2% 
(15·5–21·2)

12·5% 
(8·5–18·7)

20·5% 
(15·7–26·5)

17·7% 
(10·6–28·1)

22·4% 
(17·3–28·5)

24·5% 
(19·5–30·3)

4·1% 
(2·2–7·6)

20·6% 
(16·3–25·6)

Syphilis test (TPHA; n=2442)

Syphilis 
negative

2332 95·5% 95·1% 
(93·5–96·4)

95·6% 
(92·1–97·6)

97·5% 
(93·9–99·0)

95·0% 
(89·3–97·8)

98·05% 
(94·7–99·3)

87·7% 
(81·6–92·1)

91·9% 
(87·3–95·0)

97·8% 
(95·6–98·9)

Syphilis 
positive

110 4·5% 4·9% 
(3·6–6·5)

4·3% 
(2·4–7·9)

2·5% 
(1·0–6·1)

5·0% 
(2·2–10·7)

2·0% 
(0·7–5·3)

12·3% 
(7·9–18·4)

8·1% 
(5·0–12·7)

2·2% 
(1·1–4·4)

Data are population prevalence (%; 95% CI). Data were collected in Blantyre City: August, 2011, to March, 2012; Lilongwe City: March to November, 2013; Mzuzu City: 
March to November, 2013; Nkhata Bay: April to July, 2014; Mangochi: April, 2014, to August, 2014; Chikwawa: May to September, 2014; and Mulanje: June to September, 2014. 
TPHA=Treponema pallidum particle agglutination assay. *Total population estimates are weighted using respondent-driven sampling (RDS)-II weighting for network size and 
weighting by site-specific male population sizes; site-specific population prevalence estimates are weighted using only RDS-II weights.

Table 1: Participant demographics among total sample and population prevalence by site
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criteria. Multiple logistic regression models incorporating 
RDS-II weights were run separately for each site. Results 
are presented as odds ratios (ORs) and 95% CIs.

Role of funding source
RK and MM are staff members of the funding 
agencies (UNDP and Malawi Department of Nutrition 
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Figure 1: Regional HIV prevalence among men who have sex with men (MSM) in Malawi (A) and regional HIV prevalence among all adults in Malawi in 2010 (B)20

District-level MSM population HIV prevalence estimates are 12·5% (95% CI 8·5–18·7) in Blantyre, 20·5% (15·7–26·5) in Chikwawa, 17·7% (10·6–28·1) in Lilongwe, 
22·4% (17·3–28·5) in Mangochi, 24·5% (19·5–30·3) in Mulanje, 4·1% (2·2–7·6) in Mzuzu, and 20·6% (16·3–25·6) in Nkhata Bay. District-level adult population HIV 
prevalence estimates in study sites, according to Demographic Health Survery national estimates20 are 17·8% (15·2–20·8) in Blantyre, 13·4% (10·4–17·1) in Chikwawa, 
9·2% (7·3–11·5) in Lilongwe, 11·8% (9·1–15·2) in Mangochi, 19·9% (16·7–23·5) in Mulanje, 6·3% (4·4–8·8) in Mzuzu, and 9·6% (7·3–12·4) in Nkhata Bay.
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and HIV/AIDS, respectively) and contributed to the 
initial study design. Beyond this, the funders of the 
study had no role in the data collection, data analysis, 
data interpretation, or writing of the report. ALW, GT, 
and SB had full access to all the data in the study and 
had final responsibility for the decision to submit for 
publication.

Results
2462 participants consented to study participation. Data 
were excluded for nine participants with incomplete 
surveys, resulting in an analytical sample of 2453. 
HIV test results were available for 2444 MSM and syphilis 
test results were available for 2442 MSM.

MSM were a median age of 24 years (IQR 21–28), 
predominantly male identified (83%), and two-thirds 
reported homosexual orientation (66%). Table 1 presents 
sample (unweighted) and population (weighted) char-
acteristics in total and by site.

Population prevalence of syphilis infection was 4·9% 
(95% CI 3·6–6·5), highest in Mzuzu (8·1%, 5·0–12·7) 
and Mulanje (12·3%, 7·9–18·4) relative to other sites 
where prevalence was estimated at 5% or less. Population 
HIV prevalence was 18·2% (15·5–21·2) and varied greatly 
across sites (figure 1), with highest HIV prevalence found 
in Mulanje and lowest in Mzuzu. Using direct age-
standardisation methods,21 the standardised HIV 
prevalence for MSM is 20·7%, relative to 8·2% among 
adult men, resulting in a comparative prevalence ratio 
of 2·52 (table 2). Stratification by age shows that although 
HIV prevalence tends to be higher in older age groups for 
both MSM and adults males, infection begins early 
among MSM with 11·8% of those aged 18–19 years 
already living with HIV (figure 2).

Correlates of HIV among MSM were related to 
demographic characteristics and social history (table 3). 
After controlling for other factors, being aged 21–30 years 
and identifying as female or transgender were associated 
with increased odds of HIV infection. These analyses 
further suggest that self-reported lifetime history of jail 
or prison was marginally associated with HIV infection. 
Rarely or never using condoms with a main male partner 
was inversely associated with HIV infection. At the site 
level, HIV infection was positively associated with 
marital or cohabitation status in Blantyre, Mangochi, 
and Mulanje; unemployment in Mulanje; use of 
lubricants that are not condom compatible in Mangochi; 
and young age of first sex in Lilongwe. HIV infection 
was inversely associated with bisexual identity in 
Mangochi, use of lubricants that were not condom 
compatible in Mulanje, and consistent condom use with 
casual partners as well as syphilis infection in Lilongwe 
(appendix pp 2–3).

Self-reported HIV testing and care was low among 
MSM. Among HIV-infected MSM, about half (45·9%, 
95% CI 36·9–55·2) had ever been tested for HIV 
infection and less than 1% reported ever being diagnosed 
with HIV infection (0·9%, 0·4–2·5) and initiated ART 
(0·2%, 0·2–0·3). Almost 20% of those who reported 
being aware of their HIV infection status had initiated 
HIV treatment (19·1%, 95% CI 3·1–63·5; figure 3). Self-
reported previous diagnosis of HIV infection among 
MSM living with HIV was generally low with less 
than 10% of the sample reporting awareness of their 
infection in each site (table 4; appendix).

Discussion
Nearly one in five MSM in Malawi live with HIV. The 
national prevalence of HIV among MSM is more than 
twice that of adult men, reinforcing the consistent and 
disproportionate burden of HIV among MSM in Malawi. 

Adult male population MSM population

Standard 
population

Prevalence (95% CI) Proportional 
age 
distribution

Prevalence (95% CI) Proportional 
age 
distribution

Age group (years)

≤19 718 108 1·3% (0·8–1·8) 0·037 11·8% (7·3–18·4) 0·135

20–24 606 460 2·8% (1·9–3·7) 0·068 17·0% (12·5–22·8) 0·164

25–29 507 162 6·9% (5·4–8·4) 0·139 21·2% (16·6–26·7) 0·171

30–34 416 960 10·8% (8·8–12·8) 0·180 20·2% (14·5–27·5) 0·134

35–39 337 752 18·1% (15·4–20·8) 0·244 22·4% (12–37·9) 0·120

40–44* 258 912 20·9% (17·4–24·4) 0·216 22·8% (14·5–64·9) 0·094

≥45* 196 478 14·9% (11·5 –18·3) 0·117 58·1% (30·7–81·2) 0·182

Standardised 
prevalence

·· 8·2% ·· 20·7% ··

Comparative 
prevalence ratio 
(MSM:adult men)

·· ·· ·· ·· 2·52

Standard population is based on age-specific population projections for men in Malawi in 2010. Adult male data are 
from 2010 Demographic Health Survey and 2015 Global Fund concept note.17 MSM HIV prevalence weighted for 
respondent-driven sampling and site male population size. MSM=men who have sex with men. *Samples smaller than 100.

Table 2: Age standardised HIV prevalence estimates among men who have sex with men (MSM) in Malawi
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Figure 2: Age-stratified HIV prevalence estimates among adult men who 
have sex with men (MSM) and men in Malawi
Numbers of observations for age groups 40–44 years and 45 years or older 
are small, which limits interpretation (n<100 per group). Adult male data are 
from the most recent Demographic Health Survey (DHS; 2010).17

See Online for appendix
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At subnational levels, HIV prevalence among MSM is 
geographically heterogeneous, with prevalence as low 
as 4·1% (95% CI 2·2–7·6) in Mzuzu and as high 
as 24·5% (19·5–30·3) in Mulanje. The geographical 
variation largely mirrors adult patterns of HIV infection. 
Notably, Mzuzu had one of the highest prevalence 
estimates of syphilis confirming the presence of 
behavioural risk within the population, but suggesting 

that perhaps HIV infection had not yet entered these 
sexual networks. Similar epidemic patterns among MSM 
and the general population might be explained in part by 
some overlap of sexual networks between the two 
populations. During this study, about a third of MSM 
reported bisexual identities or history of marriage or 
cohabitation with women. Additional sexual network-
based analyses might help to explain geographical 

Unadjusted Adjusted

OR (95% CI) p value aOR (95% CI) p value

(Continued from previous column)

Ever excluded from family gatherings

No 1 ·· 1 ··

Yes 1·12 
(0·99–1·26)

0·0777 0·79 
(0·57–1·08)

0·1428

Ever in jail or prison

No 1 ·· 1 ··

Yes 1·71 
(1·29–2·27)

<0·0001 1·50 
(0·94–2·40)

0·0921

Age of first sex (years)

<16 1 ·· 1 ··

16–20 1·00 
(0·62–1·60)

0·9901 0·83 
(0·40–1·70)

0·6050

21–25 1·44 
(0·96–2·16)

0·0807 0·78 
(0·39–1·54)

0·4706

Sold sex in past 12 months

No 1 ·· 1 ··

Yes 1·08 
(0·91–1·28)

0·3812 ·· ··

Consistent condom use (main male partner)

Always or 
almost always

1 ·· 1 ··

Rarely or never 0·72 
(0·52–1·01)

0·0579 0·47 
(0·30–0·74)

0·0009

Consistent condom use (casual male partner)

Always or 
almost always

1 ·· 1 ··

Rarely or never 1·14 
(0·79–1·64)

0·4782 1·37 
(0·91–2·05)

0·1284

Lubricant use

Water-based 1 ·· ·· ··

Petroleum-
based or other 
non-CCL

0·98 
(0·51–1·87)

0·9450 ·· ··

None 0·87 
(0·39–1·94)

0·7260 ·· ··

Syphilis infection

Negative 1 ·· ·· ··

Positive 1·31 
(0·67–2·57)

0·4232 ·· ··

Unadjusted and adjusted models incorporate respondent-driven sampling (RDS-II) 
weights and regional population size weights; variable significant at p<0·05. 
MSM=men who have sex with men. OR=odds ratio. aOR=adjusted odds ratio. 
CCL=condom compatible lubricant. *Final adjusted model excludes marital status 
and sexual identity due to poor model fit; see appendix (p 2) for models specific to 
each site.

Table 3: Correlates of HIV infection among MSM in seven sites in Malawi

Unadjusted Adjusted

OR (95% CI) p value aOR (95% CI) p value

Age (years)

18–20 1 ·· 1 ··

21–30 1·82 
(1·17–2·82)

0·0081 1·96 
(1·09–3·54)

0·0252

≥31 2·71 
(1·27–5·81)

0·0102 1·74 
(0·71–4·22)

0·2246

Education

Less than 
secondary

1 ·· ··

Secondary or 
higher

0·87 
(0·57–1·32)

0·5190 ·· ··

Employment

Employed 1 ·· ·· ··

Unemployed 0·73 
(0·49–1·09)

0·1207 ·· ··

Student 0·72 
(0·34–1·53)

0·3914 ··
··

··

Gender identity*

Male 1 ·· 1 ··

Female or 
transgender

1·31 
(1·00–1·70)

0·0485 1·34 
(1·02–1·76)

0·0393

Sexual identity

Gay 1 ·· ··

Bisexual 0·99 
(0·68–1·45)

0·9744 ·· ··

Heterosexual or 
other

2·71 
(1·30–5·66)

0·0080 ·· ··

Marital status with woman*

Never 1 ·· ·· ··

Married or 
cohabitating

2·00 
(1·26–3·20)

0·0032 ·· ··

Previously 
married

1·44 
(0·64–3·26)

0·3801 ·· ··

Number of children

0 1 ·· 1 ··

≥1 2·34 
(1·34–4·10)

0·0031 1·76 
(0·90–3·45)

0·0962

Family aware of status

No 1 ·· ·· ··

Yes 1·25 
(0·95–1·65)

0·1061 ·· ··

Health-care provider aware of status

No 1 ·· 1 ··

Yes 1·19 
(0·99–1·42)

0·0593 1·25 
(0·71–2·21)

0·4353

(Table 3 continues in next column)
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disparities in HIV infection including the use of 
phylodynamic modelling and advanced spatial statistics. 
Understanding sexual networks among men will 
improve the HIV response as has been seen in many 
settings around the world.22

In UNAIDS’ Fast Track Cities, Lilongwe and Blantyre, 
HIV prevalence among MSM was estimated at 17·7% 
and 12·5%, respectively, giving credence to the 
prioritisation of these urban centres in national HIV 
strategies. HIV prevalence, however, was highest 
(exceeded 20%) in rural and agricultural settings of 
Mulanje and Chikwawa, as well as tourist and lake shore 
settings in Mangochi and Nkhata Bay. Until the time of 
this study, specific HIV testing and HIV prevention 
services for MSM were less common and stigma and 
family rejection were high in these areas.23 In these 
settings, increased coverage of specific services for HIV 
prevention and treatment among MSM coupled with 
stigma reduction activities is needed. Further, these 

findings highlight the importance of ensuring that MSM 
residing in rural or peri-urban areas are not underserved 
as urban centres are increasingly prioritised.

The age distribution of MSM living with HIV provides 
further insight for implementation of HIV prevention 
and care approaches. Age-stratified estimates showed that 
the prevalence of HIV infection seems to increase at 
earlier ages among MSM relative to other adult men of 
the same age strata. Because HIV was not associated with 
age of first sex and, further, that age of sexual debut is 
similar for MSM and other adult men,24 earlier age of 
HIV infection seems to be a function of increased 
probability of HIV acquisition among MSM.25 HIV 
infection then accumulates in older age groups, as it does 
for other adult men, and older age was ultimately 
associated with HIV infection in multivariable regression. 
In view of this, national approaches to address HIV 
among MSM could be strengthened by, first, reaching 
adolescent and young MSM with evidence-based HIV 
preventions services and, second, using novel HIV testing 
strategies including HIV-self testing.

Associates of HIV infection also included being a 
transgender women and having a lifetime history of jail or 
prison—both globally known to be associated with 
heightened risk of HIV.26,27 Globally, transgender women 
have nearly 50 times the odds of HIV relative to other 
adults of reproductive age, as a result of synergistic 
behavioural, biological, and structural risk factors.26 
Separately, jails and prisons, particularly those across the 
African continent, are confined facilities that provide 
opportunities for HIV transmission among dense sexual 
networks. Specifically, no condoms are distributed, access 
to HIV testing and treatment for those living with HIV is 
restricted, and prevalence of active tuberculosis and other 
infections is high.27 This is also the case in Malawi, where 
HIV prevalence among male inmates has been estimated 
from 19% in small prisons to 40% in central prisons and 
HIV is more common among male inmates who report 
having sex with another man.28 Finally, inconsistent 
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Figure 3: Engagement in HIV testing and care among men who have sex with 
men (MSM) living with HIV in Malawi (n=424)
Population estimates and 95% CIs incorporate for respondent-driven sampling 
(RDS)-II weights and site population size weights. Sample estimates represent the 
crude, unweighted estimates.

Total sample 
proportion

Population prevalence by site*

n Sample 
proportion

Total 
population 
(n=422)

Blantyre 
(n=52)

Chikwawa 
(n=69)

Lilongwe 
(n=49)

Mangochi 
(n=71)

Mulanje 
(n=86)

Mzuzu 
(n=19)

Nkhata Bay 
(n=76)

Ever tested for HIV 193 48·0% 45·9% 
(36·9–55·2)

48·3% 
(27·9–69·2)

27·9% 
(15·0–45·9)

46·9% 
(21·8–73·7)

51·6% 
(37·4–65·6)

41·0% 
(27·3–56·4)

43·3% 
(15·9–75·4)

59·3% 
(45·8–71·5)

Recent HIV test 
(last 12 months)

112 28·4% 24·9% 
(16·4–35·9)

19·4% 
(8·1–39·6)

6·8% 
(2·4–18·1)

39·8% 
(15·7–70·1)

17·5% 
(9·9–29·0)

27·6% 
(17·6–40·6)

24·4% 
(6·3–60·6)

36·3% 
(25·3–49·1)

Ever diagnosed 
with HIV

10 2·6% 0·9% 
(0·4–2·5)

3·2% 
(0·8–12·2)

0 0·1% 
(0·0–1·1)

0·6% 
(0·1–4·3)

1·3% 
(0·2–9·3)

0·1% 
(0·0–1·4)

0

Ever initiated 
treatment for HIV

5 1·2% 0·2% 
(0·0–0·5)

0·8% 
(0·2–3·5)

0 0·1% 
(0·0–0·7)

0 0 0·1% 
(0·0–1·3)

0

Data are % (95% CI). *Total population estimates are weighted using respondent-driven sampling (RDS)-II weighting for network size and weighting by site-specific male 
population sizes; site-specific population prevalence estimates are weighted using only RDS-II weights.

Table 4: HIV testing and care among men who have sex with men living with HIV in Malawi
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condom use with main male partners was also inversely 
associated with HIV infection. Inconsistent condom use 
could be an indicator of exclusive or monogamous 
partnerships, consistent with other studies in the region, 
and might be an indication of behaviour modification to 
minimise onward transmission following HIV diagnosis.29

Diagnosis of HIV infection is central to engagement in 
any HIV care, yet only 1% of MSM who were living with 
HIV reported having been previously aware of their 
infection. Such a steep decline to diagnosis of infection 
explains, in part, the low proportion of men living with 
HIV that reported to have initiated ART. This prevents 
MSM from accessing the therapeutic benefits of ART as 
well as from preventing onward transmission to their 
sexual partners. Measurement of undiagnosed HIV 
infection is challenging in all populations in view of the 
uncertainty in mathematical models, but national reports 
provide other HIV care continuum measures, suggesting 
that 63% of adults living with HIV who are diagnosed and 
eligible for ART have initiated treatment in 2014.2 
Additionally, only 18% of those on ART had completed 
viral load testing at recommended intervals, suggesting 
either challenges in service provision or in patient 
retention.2 Recent changes to treatment criteria provide an 
opportunity to improve clinical outcomes and reduce HIV 
transmission among MSM, but achieving this necessitates 
safe and competent approaches to meaningfully engage 
MSM in these services.

Findings reported here should be viewed in light of 
several limitations. First, data collection took place over 
4 years because of limited resources and staff capacity 
that required that data collection take place in one site at 
a time rather than simultaneously. Thus, the results are 
subject to temporal changes. The same data collection 
team, however, was involved in data collection across all 
sites with consistency in the instruments and methods 
used, ensuring that no differences noted across sites 
were due to changes in the method. No major changes to 
the HIV or syphilis epidemics within this time period 
were likely to have affected prevalence estimates reported 
here. If results are affected by temporal changes, they are 
likely social in nature, in view of ongoing debates about 
the criminalisation of same-sex practices and the 
enforcement of these laws in Malawi. This study included 
a small subsample of transgender women, restricting 
our inference to the population of transgender women 
themselves. More research among the transgender 
population is warranted to understand their specific HIV 
risks and prevention and care needs. Past diagnosis of 
HIV infection and ART use was self-reported and the 
extent to which these were under-reported or affected by 
social desirability bias is unknown. That about a quarter 
of MSM living with HIV had been tested within the past 
year, but only 1% reported being aware of their infection, 
suggests high HIV incidence, under-reporting of HIV 
infection, or over-reporting of recent HIV testing, or 
both. Under-reporting of HIV infection might be less 

frequent in view that other sensitive HIV risk behaviours 
were commonly reported and anonymous data collection 
by a community-based organisation supporting MSM 
probably reduced stigma of reporting HIV infection.30 
However, further incidence data are needed. Finally, 
measures of CD4 cell count and viral load were not 
collected, restricting assessment of ART eligibility or 
viral suppression, key elements in the HIV care 
continuum. If estimates of awareness of HIV infection 
are accurate, most MSM living with HIV have probably 
not had CD4 cell counts or viral load measures. An 
ongoing pilot of community-based use of CD4 point-of-
care for MSM in Malawi will provide more information 
about treatment eligibility while the country also is 
moving towards universal access to treatment for those 
living with HIV.

HIV disproportionately affects MSM in Malawi with 
disparities sustained across the HIV care continuum, 
including access to HIV testing and ultimately treatment. 
Heterogeneity exists in these disparities across settings 
suggesting the need for geographical specificity in HIV 
prevention and treatment approaches specifically 
supporting MSM. Meaningful characterisation of sexual 
networks of MSM in both urban centres and rural 
settings will help to better characterise the epidemiology 
of HIV even in more generalised HIV epidemic settings. 
Most importantly, these methods should support the 
implementation of evidence-based and appropriately 
scaled HIV prevention, treatment, and care services that 
meaningfully and comprehensively address the needs of 
MSM of all ages in Malawi.
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