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Abstract

Background

Key populations, including sex workers, are at high risk of HIV acquisition and transmission.

Men who pay for sex can contribute to HIV transmission through sexual relationships with

both sex workers and their other partners. To characterize the population of men who pay

for sex in sub-Saharan Africa (SSA), we analyzed population size, HIV prevalence, and use

of HIV prevention and treatment.

Methods and findings

We performed random-effects meta-analyses of population-based surveys conducted in

SSA from 2000 to 2020 with information on paid sex by men. We extracted population size,

lifetime number of sexual partners, condom use, HIV prevalence, HIV testing, antiretroviral

(ARV) use, and viral load suppression (VLS) among sexually active men. We pooled by

regions and time periods, and assessed time trends using meta-regressions. We included

87 surveys, totaling over 368,000 male respondents (15–54 years old), from 35 countries

representing 95% of men in SSA. Eight percent (95% CI 6%–10%; number of surveys [Ns] =

87) of sexually active men reported ever paying for sex. Condom use at last paid sex

increased over time and was 68% (95% CI 64%–71%; Ns = 61) in surveys conducted from

2010 onwards. Men who paid for sex had higher HIV prevalence (prevalence ratio [PR] =

1.50; 95% CI 1.31–1.72; Ns = 52) and were more likely to have ever tested for HIV (PR =

1.14; 95% CI 1.06–1.24; Ns = 81) than men who had not paid for sex. Men living with HIV

who paid for sex had similar levels of lifetime HIV testing (PR = 0.96; 95% CI 0.88–1.05; Ns

= 18), ARV use (PR = 1.01; 95% CI 0.86–1.18; Ns = 8), and VLS (PR = 1.00; 95% CI 0.86–

1.17; Ns = 9) as those living with HIV who did not pay for sex. Study limitations include a
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reliance on self-report of sensitive behaviors and the small number of surveys with informa-

tion on ARV use and VLS.

Conclusions

Paying for sex is prevalent, and men who ever paid for sex were 50% more likely to be living

with HIV compared to other men in these 35 countries. Further prevention efforts are

needed for this vulnerable population, including improved access to HIV testing and condom

use initiatives. Men who pay for sex should be recognized as a priority population for HIV

prevention.

Author summary

Why was this study done?

• Key populations, including sex workers, are at a high risk of HIV acquisition and

transmission.

• Clients of sex workers often have central roles in HIV transmission networks: they have

sexual contacts with both sex workers and other partners.

• Despite their vulnerability to HIV acquisition and transmission, male clients of sex

workers are not formally recognized as a key population.

• Characterizing HIV epidemiology among men who pay for sex is important to under-

stand their HIV burden and, ultimately, develop appropriate interventions.

What did the researchers do and find?

• We performed meta-analyses of 87 population-based surveys from sub-Saharan Africa

(2000–2020) to estimate pooled proportions of men who ever paid for sex, condom use

during paid sex, HIV prevalence, and HIV prevention and treatment outcomes.

• Up to 1 in 10 sexually active men in these surveys reported ever paying for sex, and con-

dom use during paid sex has remained suboptimal, at 68% over the last decade.

• Men living in urban areas were more likely than those in rural areas to report ever pay-

ing for sex, and younger men (15–24 years) were more likely to have paid for sex in the

past 12 months.

• HIV prevalence was higher among men who ever paid for sex as compared to those who

did not.
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What do these findings mean?

• Men who pay for sex continue to constitute a distinct population subgroup at high risk

of HIV acquisition and transmission. They should be recognized as a priority popula-

tion for HIV prevention.

• Without increased HIV prevention efforts among clients of sex workers, including

improved access to HIV testing and condom use initiatives, female sex workers and

their clients will continue to be at risk of HIV acquisition.

Introduction

Despite continued efforts to control HIV epidemics, 1.7 million new HIV infections occurred

in 2019, with the greatest disease burden found in sub-Saharan Africa (SSA) [1]. In 2014, the

Joint United Nations Programme on HIV/AIDS (UNAIDS) announced its objective to end

AIDS by 2030 by considerably increasing diagnosis, treatment, and viral suppression among

people living with HIV [2]. To achieve the HIV incidence reduction targets, interventions

must prioritize key populations, which include sex workers, men who have sex with men, peo-

ple who inject drugs, transgender people, and incarcerated people [3]. Key populations have

unmet HIV prevention needs and contribute disproportionately to HIV transmission dynam-

ics. Worldwide, over 60% of new adult HIV infections in 2019 were in individuals from key

populations and their partners [1]. Even in high HIV prevalence settings, focusing HIV pre-

vention approaches on key populations is important for limiting transmission [4].

Globally, sex workers experience a high HIV burden. Worldwide, an estimated 12% of

female sex workers were living with HIV in 2011, reaching 37% in SSA [5]. The increased HIV

acquisition risk among female sex workers is exacerbated by structural factors—including

criminalization of sex work, stigma, and physical and sexual violence—which undermine sex

worker engagement in HIV risk reduction behaviors and prevention [6–8]. Modeling studies

suggest that the population attributable fraction of new HIV infections due to sex work ranges

from less than 5% to 95%, depending on context [9–14]. This population-level impact is the

result of chains of transmission linking sex workers and their clients to partners not involved

in sex work [15].

Despite the central position of men who pay for sex in sexual networks, there has been com-

paratively little attention devoted to systematically reviewing representative epidemiological

data on these men and on interventions focused on this population. Clients of sex workers are

not designated, nor recognized, as a key population by UNAIDS, in part because of their lack

of perceived structural vulnerabilities [1]. However, neglecting this population places the

responsibility to prevent HIV transmission solely on sex workers. Developing appropriate

interventions for clients of sex workers can be challenging and requires a granular understand-

ing of the population sizes, sexual behaviors, HIV epidemiology, and uptake of HIV preven-

tion interventions of this group. As with other key populations, clients of sex workers are hard

to reach, and there can be wide variations in the definition of sex work [16]. Time–location

surveys that collect information on clients of sex workers are often limited by their high non-

response rates and lack of representativeness [17–19]. In contrast, nationally representative

population-based surveys that collect information on paid sex may provide a promising alter-

native for characterizing men who pay for sex [20,21]. However, these surveys rely on self-
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reports, which are susceptible to underreporting of stigmatized behaviors such as paid sex

[22].

The goal of this study is to improve our understanding of the complex HIV transmission

dynamics arising from sex work. To achieve this, we first synthesize national population-based

surveys conducted in SSA from 2000 to 2020 that collected information on paid sex ever. Sec-

ond, we use meta-analyses to estimate population sizes, lifetime number of sexual partners,

condom use, and HIV prevalence, testing, and treatment outcomes among men who do, and

do not, pay for sex in SSA.

Methods

Data sources and selection criteria

We searched for nationally representative population-based surveys conducted in SSA over

the time period 2000–2020 with available microdata on ever paying for sex (Table A S1 Text).

Specifically, we considered Demographic and Health Surveys (DHS), AIDS Indicator Surveys

(AISs) (https://dhsprogram.com/methodology/survey-types/ais.cfm), Population-based HIV

Impact Assessment (PHIA) (https://phia-data.icap.columbia.edu/), Multiple Indicator Cluster

Surveys (MICS) (https://mics.unicef.org/surveys), and other country-specific population-

based surveys (e.g., Kenya AIDS Indicator Survey [KAIS] and South Africa National HIV

Prevalence, Incidence, Behaviour and Communication Survey [SABSSM]; Table A in S1 Text).

We included all available surveys and did not exclude based on survey language.

Variables of interest and definitions

We extracted data on paid sex (ever and past 12 months), lifetime number of sexual partners,

condom use during last paid sex, HIV serostatus, HIV testing history (ever and past 12

months), antiretroviral (ARV) use (as determined by ARV biomarker data), and viral load sup-

pression (VLS) among sexually active men. For most surveys, men were identified as having

ever paid for sex if (1) they reported that any of their last 3 sex partners was a sex worker or (2)

they reported either ever paying for sex or doing so in the past 12 months. Men who had never

had sex were excluded.

Data analysis

Using respondent-level data from each survey, we calculated relevant estimands, along with

their 95% confidence intervals (95% CIs), for men aged 15–54 years, accounting for complex

survey designs (i.e., survey weights, stratification, and clustering). We did not pool estimates if

denominators were smaller than 10. We pooled outcomes using inverse-variance-weighted

random-effects meta-analysis with the empirical Bayes estimator for heterogeneity. We used I2

statistics to assess heterogeneity across estimates [23]. We calculated the following estimands:

pooled proportions of men who paid for sex ever and in the past 12 months; pooled propor-

tions of men who used a condom during their last paid sex; pooled proportions of men who

ever tested for HIV; HIV prevalence among men who paid for sex; prevalence ratios (PRs) of

HIV, HIV testing history (ever and past 12 months), ever HIV testing among people living

with HIV, ARV use, and VLS among men who had paid for sex and those who had not; and

mean and ratio of means (log-transformed) of lifetime number of sexual partners for men who

had paid for sex and those who had not. Meta-analyses were performed on logit-transformed

proportions and log-transformed PRs. Calculations were stratified by regions and by time

periods (2000–2009 and 2010–2020). When calculating lifetime number of sexual partners and
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the PRs for HIV and HIV testing, we standardized results by age and urban/rural residence

type.

We performed univariable meta-regression to assess whether the proportion of men who

paid for sex, condom use at last paid sex, HIV testing, HIV prevalence, and PRs of HIV and

HIV testing (ever and in the past 12 months) varied by survey year and whether the proportion

of men who paid for sex varied by age and urban/rural residence type. Meta-regression was

performed using logit-transformed proportions and log-transformed PRs, and we assessed

time trends by using our models to estimate outcomes in 2010 and 2020. These analyses were

not pre-registered. R software was used (4.0.0), and the DHS/AIS data were extracted using the

rdhs package [24]. Survey data were analyzed with the survey package [25], and meta-analyses

were performed using the metafor package [26]. This meta-analysis was reported in accor-

dance with MOOSE guidelines [27].

Ethics

All analyses were performed on anonymized, de-identified data. DHS/AIS survey protocols

were approved by the Institutional Review Board of ICF International in Calverton, MD, US,

and other surveys (PHIA, KAIS, and SABSSM) were approved by the relevant country authori-

ties. Ethics approval for secondary data analyses was obtained from McGill University’s Fac-

ulty of Medicine Institutional Review Board (A10-E72-17B).

Results

Description of included surveys

Our review identified 226 nationally representative population-based surveys, of which 87 (78

DHS/AISs, 6 PHIAs, 2 SABSSMs, and 1 KAIS) included information on men ever paying for

sex. These surveys were conducted in 35 countries and included 368,283 unique sexually active

male respondents aged 15 to 54 years (Fig 1). Together, these 35 countries represent 95% of

men in SSA [28]. Survey questions were sufficiently standardized for them to be pooled

(Table B in S1 Text). Twenty-six countries had more than 1 included survey, and the median

year of data collection was 2012. Under two-thirds of surveys had information on HIV sero-

prevalence (number of surveys [Ns] = 52), but only 9% had information on ARV biomarkers

(Ns = 8), and 10% on VLS (Ns = 9).

All 87 surveys were included to calculate the proportion of men who reported ever paying

for sex (Fig 2). Fifty-two surveys were included in analyses of HIV prevalence and PRs (Fig 2);

the Zambia 2013–14 DHS survey was not included in this analysis because of concerns about

the accuracy of the results of the HIV testing algorithm assay [29]. Surveys were included in

other analyses based on inclusion of relevant questions.

Population size and lifetime number of sexual partners

The pooled proportion of sexually active men who reported ever paying for sex in SSA was

8.0% (95% CI 6.1%–10.3%, Ns = 87, I2 = 100%; Fig 3; Table C in S1 Text), with the highest pro-

portions in Central and Eastern Africa, at 11.9% and 11.3%, respectively. Proportions were

similar for surveys conducted from 2010 onwards (8.5%, 95% CI 6.4%–11.2%, Ns = 64, I2 =

100%) and before 2010 (6.7%, 95% CI 4.0%–10.9%, Ns = 23, I2 = 100%; Table D in S1 Text).

There were no time trends in the proportion of men who paid for sex from 2000 to 2020

(Table E in S1 Text). Men residing in urban areas were more likely to report ever paying for

sex (9.7%, 95% CI 7.3%–12.7%) than those from rural areas (7.1%, 95% CI 5.2%–9.6%; Table F

in S1 Text). The pooled proportion of sexually active men who paid for sex in the past 12
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months was 2.7% (95% CI 2.1%–3.5%, Ns = 79, I2 = 100%). Younger men (15–24 years) were

more likely to report paying for sex in the past 12 months (5.1%, 95% CI 3.6%–7.1%) than

those aged 35–54 years (2.2%, 95% CI 1.5%–3.2%; Table G in S1 Text).

Men who paid for sex had an average 12.0 lifetime sexual partners (standardized; 95% CI

10.9–13.1, Ns = 68, I2 = 100%). The average lifetime number of partners was highest in Central

Africa (19.6, 95% CI 15.5–24.8, Ns = 9, I2 = 100%) and lowest in Eastern Africa (10.2, 95% CI

9.1–11.3, Ns = 24, I2 = 100%). Across all 4 regions, men who paid for sex had consistently more

lifetime sexual partners, with an average 2.3 times more partners compared to men who did

not pay for sex (standardized; 95% CI 2.1–2.4, Ns = 68, I2 = 100%; Fig C in S1 Text).

Condom use

Among men who reported paid sex in the past year, 62.2% used a condom the last time they

paid for sex (95% CI 57.4%–66.7%, Ns = 84, I2 = 97%; Fig 4; Fig D in S1 Text), with the highest

proportion in Southern Africa, at 76.6% (95% CI 65.8%–84.7%, Ns = 11, I2 = 88%), and lowest

proportion in Eastern Africa, at 55.2% (95% CI 46.5%–63.6%, Ns = 35, I2 = 98%). We did not

Fig 1. Surveys with questions about ever paying for sex, by country and year, 2000–2020. Points represent population-based surveys conducted in sub-Saharan

Africa from 2000 to 2020 and asking men about ever paying for sex. Circles represent surveys with data on HIV testing, while triangles represent surveys without data

on HIV testing. Filled in points represent surveys that include HIV biomarker testing, while empty points represent surveys that did not have biomarker testing. AIS,

AIDS Indicator Survey; DHS, Demographic and Health Surveys; KAIS, Kenya AIDS Indicator Survey; PHIA, Population-based HIV Impact Assessment; SABSSM,

South African National HIV Prevalence, Incidence, Behaviour and Communication Survey.

https://doi.org/10.1371/journal.pmed.1003861.g001
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compare condom use at last paid sex with condom use at last sex among men who did not pay

for sex because condom use depends strongly on partner type. Condom use at last paid sex

increased over time (odds ratio per decade 1.07, 95% CI 1.04–1.11; estimate for 2010: 60.4%,

95% CI 55.8%–64.7%; estimate for 2020: 75.7%, 95% CI 70.6%–80.2%; Table E in S1 Text).

Pooling by time period, condom use at last paid sex was higher for surveys conducted from

2010 onwards (67.5%, 95% CI 63.9%–70.9%, Ns = 61) than for surveys conducted before 2010

(46.6%, 95% CI 37.9%–55.4%, Ns = 23; Table D and Fig E in S1 Text).

HIV prevalence

The pooled HIV prevalence among men who paid for sex was 5.1% (95% CI 3.4%–7.5%, Ns =

52, I2 = 98%; Fig F in S1 Text). This varied greatly across regions and was highest in Southern

Africa and lowest in Central Africa. The pooled, standardized PR between HIV among men

who paid for sex and those who did not was 1.50 (95% CI 1.31–1.72, Ns = 52, I2 = 87%; Fig 5).

Men who paid for sex were more likely to be living with HIV than men who did not pay for

sex in all 4 regions, with the highest ratio in Western Africa (1.67, 95% CI 1.10–2.53, Ns = 18,

I2 = 63%).

HIV prevalence among men who paid for sex decreased slightly over time (odds ratio per

year 0.98, 95% CI 0.95–1.01; estimate for 2010: 5.5%, 95% CI 3.7%–8.2%; estimate for 2020:

3.6%, 95% CI 1.6%–8.1%), but uncertainty was large, and this finding was also consistent with

a stable HIV prevalence (Table E in S1 Text). Pooled HIV prevalence was lower for surveys

conducted from 2010 onwards compared to surveys conducted before 2010 (Table D in

Fig 2. Flowchart of population-based survey inclusion in each analysis. A total of 226 population-based surveys conducted in sub-Saharan Africa from 2000 to 2020

were reviewed, and 87 were identified as having information on paid sex ever among men. Surveys were included in each analysis based on availability of relevant

information.

https://doi.org/10.1371/journal.pmed.1003861.g002
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S1 Text). There was a small reduction with time in the HIV PR between men who paid for sex

and those who did not (Table E in S1 Text).

HIV testing

Men who paid for sex were more likely to report having tested for HIV ever and in the past 12

months (Figs G and H in S1 Text) compared to those who did not pay for sex. The pooled,

standardized PR for having ever tested for HIV was 1.14 (95% CI 1.06–1.24, Ns = 81, I2 =

98%), while the pooled, standardized PR for testing in the past 12 months was 1.09 (95% CI

1.00–1.18, Ns = 76, I2 = 95%). There were no time trends in the PR of HIV testing (Table E in

S1 Text).

Across regions, men who paid for sex were generally more likely to have been tested for

HIV compared to men who did not pay for sex. The PR of ever HIV testing was highest in

Western Africa and lowest in Central Africa (Fig G in S1 Text), while the PR of testing in the

past 12 months was highest in Central Africa and lowest in Eastern Africa (Fig H in S1 Text).

Among men who paid for sex, the pooled proportion ever tested for HIV was 34.4% (95%

CI 26.9%–42.7%, Ns = 81, I2 = 99%; Table C in S1 Text). This proportion was highest in South-

ern Africa and lowest in Western Africa. Lifetime HIV testing among men who paid for sex

increased over time (odds ratio per year 1.15, 95% CI 1.10–1.20; estimate for 2010: 31.9%, 95%

CI 25.5%–39.1%; estimate for 2020: 64.9%, 95% CI 52.0%–75.9%; Table E in S1 Text).

Among those living with HIV, the proportion ever tested for HIV was similar among men

who paid for sex and those who did not (PR 0.96, 95% CI 0.88–1.05, Ns = 18, I2 = 83%; Fig I in

S1 Text). When pooled by region, men living with HIV who paid for sex were less likely to

have ever tested for HIV than men living with HIV who did not pay for sex in all 4 regions,

although all confidence intervals crossed the null (Fig I in S1 Text).

ARV use and VLS

Few surveys with sufficient denominators included information on ARV biomarkers (Ns = 8)

and viral load (Ns = 9). For people living with HIV, there was no evidence of a difference in

ARV biomarker coverage among men living with HIV who paid for sex compared to those

who did not (PR = 1.01, 95% CI 0.86–1.18, Ns = 8, I2 = 71%; Fig J in S1 Text). Results were sim-

ilar for VLS (PR = 1.00, 95% CI 0.86–1.17, Ns = 9, I2 = 51%; Fig K in S1 Text).

Discussion

In this study, we systematically analyzed 87 population-based surveys conducted over 2

decades in SSA. From 2000 to 2020, 8% of sexually active men in SSA reported ever paying for

sex, and this proportion was higher in urban areas. Men who paid for sex were 50% more likely

to be living with HIV compared to men who did not pay for sex, and only 68% of men in the

last decade reported using a condom during their last paid sex. Men who paid for sex had a

slightly higher probability of having ever tested for HIV, but ARV use and VLS among men

Fig 3. Forest plots of proportions of sexually active men who ever paid for sex. Data from 87 population-based

surveys (78 DHS/AISs, 6 PHIAs, 2 SABSSMs, 1 KAIS) were collected and meta-analyses conducted to determine the

proportion of men who have ever paid for sex. Pooled proportions were calculated for each region for both post-2010

(2010–2020) and pre-2010 (2000–2009) surveys, and overall. AIS, AIDS Indicator Survey; DHS, Demographic and

Health Surveys; DRC, Democratic Republic of the Congo; KAIS, Kenya AIDS Indicator Survey; PHIA, Population-

based HIV Impact Assessment; SABSSM, South African National HIV Prevalence, Incidence, Behaviour and

Communication Survey.

https://doi.org/10.1371/journal.pmed.1003861.g003
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who paid for sex were similar to those among men who did not pay for sex, although the evi-

dence for ARV use and VLS were limited to fewer countries.

We found important regional variations in reports of paid sex. A higher proportion of men

reported ever paying for sex in Central and Eastern Africa compared to Western and Southern

Africa, which is consistent with a 2006 systematic review [16]. The overall proportion of sexu-

ally active men who paid for sex in the past 12 months was 2.7%, which is lower than an esti-

mate of 4.3% from a review of 2010–2016 DHS surveys [30]. Differences can be explained by

the present study including more surveys, representing more participants and 8 more coun-

tries. Also, our main analyses use lifetime measures of paid sex, which may be less prone to

underreporting and social desirability bias than measures of recent paid sex. However, our

population size estimates for clients of sex workers are probably lower bounds because of

potential non-disclosure of paid sex. For example, the proportion of adult women engaged in

sex work is estimated to range from 0.4% to 4.3% [31]. Given these numbers, it is unlikely that

our estimate of 8% of men paying for sex would be sufficient to sustain this number of women

engaging in sex work, although a study from Rwanda reported similar numbers of female sex

workers and clients [32]. All surveys included here used face-to-face interviewer-administered

questionnaires. Responses could be affected by social desirability bias, and this bias could be

greater than for alternative confidential survey methods such as polling booth surveys [22].

Consistent with regional variations in population HIV prevalence, HIV prevalence among

men who paid for sex was highest in Southern Africa and lowest in Central and Western Africa

[1]. Men who paid for sex were more likely to be living with HIV than men who did not pay

for sex, which is consistent with a 2008 analysis [33]. A similar finding was also found for

female sex workers, whose odds of living with HIV were 12 times higher than that of all

women aged 15–49 years [5]. HIV prevalence among men who paid for sex was lower in sur-

veys conducted from 2010 onwards compared to surveys conducted before 2010, but uncer-

tainty was large, and we cannot rule out that prevalence among this group remained stable.

Although HIV prevalence was lowest in Western Africa, this region had the highest HIV PR

comparing men who pay for sex with those who do not. In these settings, adding interventions

that focus on the unmet prevention needs of men who pay for sex may be more cost-effective

than those focused on the general population [34].

Men who paid for sex were more likely to have ever tested for HIV across regions and time.

The PR for lifetime HIV testing between men who paid for sex and men who did not was high-

est in Western Africa and lowest in Central Africa. Higher risk perception encouraging testing,

or greater availability of testing in areas with higher HIV burden, may explain this result

[35,36]. Men living with HIV who paid for sex were equally likely to have been tested as those

who did not paid for sex, which could have implications for knowledge of HIV status in this

group. A recent study found that diagnosis coverage and time to diagnosis in SSA have drasti-

cally improved over the last decade, but in 2020 the largest group of individuals unaware of

their status was men [37]. Distribution of HIV self-tests to sex workers, who can then distrib-

ute the tests to peers, clients, and partners, may further improve knowledge of status among

men who pay for sex [38]. This approach is preferable to interventions such as index testing

that require sex workers to disclose the identity of their male clients, which could put the sex

workers at risk of violence, loss of sex work income, or both [6].

Fig 4. Pooled estimates of HIV prevalence, condom use at last paid sex, HIV testing history, antiretroviral use, and viral load

suppression among men who paid for sex, overall and stratified by sub-Saharan Africa regions. Meta-analysis was performed for each

outcome, and pooled proportions were calculated by region and overall. Analyses for HIV prevalence and HIV testing history were

standardized by age and urban/rural residence type. PLHIV, people living with HIV.

https://doi.org/10.1371/journal.pmed.1003861.g004
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Fig 5. Forest plot of standardized HIV prevalence ratios for men who have ever paid for sex compared to men who have never paid for sex. HIV biomarker

data from 52 population-based surveys were collected and meta-analyses conducted to determine HIV prevalence ratios for men who have ever paid for sex

compared to men who have not. Prevalence ratios are standardized by age and urban/rural residence type. Pooled prevalence ratios were calculated for each region

and overall. DHS, Demographic and Health Surveys; DRC, Democratic Republic of the Congo; PHIA, Population-based HIV Impact Assessment; PLHIV, people

living with HIV.

https://doi.org/10.1371/journal.pmed.1003861.g005
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As men who pay for sex often also have female partners not involved in sex work, they may

disproportionally contribute to population-level HIV transmission if virally unsuppressed

[9,15,39]. Our results suggest comparable ARV use and VLS levels among men who paid for

sex and men who did not. However, these estimates are based on a small number of surveys

from 2012–2017, highlighting important data gaps. For SSA as a whole, the 2020 estimates of

ARV use and VLS remain below UNAIDS targets, and men may be less likely to initiate and

adhere to ARV treatment than women [1,40,41]. Treatment access can be facilitated by ser-

vices targeted to men who are more likely to frequent sex workers, such as migrant laborers,

long-distance truck drivers, mine workers, and other men who travel for work [42]. Improving

access to treatment for men who pay for sex is especially important as, from 2010 onwards,

only 68% of men used a condom the last time they paid for sex. A recent analysis of 29 DHS

surveys from 2010–2019 found that, among men who reported condom use at their last paid

sex, 84% reported consistent condom use during paid sex [43], which is higher than our esti-

mates. Since the survey instruments only asked about consistent condom use if men reported

condom use at last paid sex, we would expect consistent condom use measures to be higher.

Altogether, these results suggest that, when men pay for sex and use condoms, they tend to do

so consistently. Nevertheless, clients of sex workers often have decisive power over condom

use during paid sex, and global evidence suggests higher HIV prevalence among clients of sex

workers who do not use condoms [9,44,45]. For these reasons, continued condom use promo-

tion in this population is strongly warranted.

Our results should be interpreted considering several limitations. First, population-based

surveys of sexual behaviors depend on self-reports, so estimates could be affected by recall and

social desirability biases [46–48]. Use of a lifetime measure of paid sex may have alleviated

underreporting, but measures could still be underestimated, and, in the case of measures of

association, this underestimation could attenuate the effect sizes towards the null. Confidential

measures like polling booth surveys or audio computer-assisted self-interviews may improve

accuracy [22,49,50]. Second, survey instruments captured men who have “paid” or, in a few

instances, “given money, gifts, or favors in exchange” for sex. As money can be exchanged for

sex outside of sex work, we cannot be certain that all men in our population are clients of sex

workers. There are many sex work typologies, and transactional sex that involves exchanging

gifts or favors may not have been reported as paid sex. For instance, relationships between

male “sugar daddies” and younger women may be an important type of transactional sex that

is probably not entirely captured in our surveys [51]. This could partly explain the smaller pop-

ulation size estimates for the Southern Africa region. For example, 18% of men in 2 South

Africa provinces reported “ever having sex with a woman in prostitution,” but 66% reported

having had some type of transactional sex [52]. Third, most surveys do not specify the paid

partner’s gender when asking about paid sex, and we cannot be certain that all men in our ana-

lytical sample have paid for sex with a woman. However, the proportion of men who have sex

with men in this region is estimated to be small [53]. Fourth, the included surveys had slightly

different questionnaires and sampling strategies. Nevertheless, questions were largely similar,

and using these multiple data sources allowed us to integrate information from more countries

and respondents. Finally, few surveys had information on ARV treatment and VLS, so these

estimates may not be generalizable to all regions.

Strengths of this study include our exhaustive analysis of all available population-based sur-

veys with information on men who ever paid for sex in SSA, without restriction to any survey

type. We synthesized new information on the epidemiology of HIV and the HIV prevention

and treatment cascades among men who pay for sex. Our large sample size allowed investiga-

tion of patterns by regions and over time, and we estimated adjusted PRs using standardization

to control for the effects of age and urban or rural area of residence.
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Conclusion

Up to 1 in 10 men report ever paying for sex in SSA. To more accurately determine population

sizes of men who pay for sex, improved confidential methods should be employed. Compared

to those who have never paid for sex, men who have paid for sex have over double the lifetime

number of partners, are more likely to be living with HIV, and, despite higher testing, could be

less likely to know their status in some regions. Condom use initiatives and improved access to

HIV testing campaigns are required to prevent HIV transmission from clients to sex workers

and to their other sexual partners. These results suggest that men who pay for sex continue to

constitute a distinct population subgroup at high risk of HIV acquisition and transmission,

and that they should be recognized as a priority population for HIV prevention.

Supporting information

S1 Text. Additional information on the surveys, detailed forest plots, and complementary

statistical analyses. Table A: List of surveys considered and justifications for exclusion.

Table B: Characteristics of population-based surveys conducted between 2000 and 2020 with

available microdata included in analyses. Table C: Number of surveys, pooled estimates, confi-

dence intervals, prediction intervals, and I2 values by region and overall for each outcome.

Table D: Pooled estimates, confidence intervals, prediction intervals, and I2 for 2000–2009 and

2010–2020 for prevalence of paying for sex, condom use at last paid sex, and HIV prevalence

and testing among men who have paid for sex. Table E: Results of univariate meta-regression

for survey year. Table F: Pooled estimates, confidence intervals, prediction intervals, and I2 val-

ues for prevalence of paying for sex ever and in the past 12 months by urban/rural residence

type. Table G: Pooled estimates, confidence intervals, prediction intervals, and I2 values for

prevalence of paying for sex ever and in the past 12 months by age groups. Fig A: Flow charts

of “HIV testing history” and “men who have ever paid for sex.” Fig B: Men ever paying for sex

over time, by country. The proportion of sexually active men reporting ever paying for sex was

calculated for 87 population-based surveys and plotted over time for countries with 3 or more

surveys. Fig C: Bar graph of standardized mean lifetime number of sex partners for men who

have paid for sex compared to men who have not, by survey. Fig D: Forest plot of proportion

of men who paid for sex who reported condom use at last paid sex. Fig E: Condom use at last

paid sex over time, by country. Fig F: Forest plot of standardized HIV prevalence for men who

have paid for sex. Data from 52 population-based surveys was collected and meta-analysis con-

ducted to determine HIV prevalence among men who reported having paid for sex. Prevalence

is standardized by age and urban/ rural residence type. Proportions were pooled by region and

overall. Fig G: Forest plot of standardized prevalence ratios for HIV testing ever among men

who have paid for sex compared to men who have not. Fig H: Forest plot of standardized prev-

alence ratios for HIV testing in the last 12 months among men who have paid for sex com-

pared to men who have not. Fig I: Forest plot of standardized prevalence ratios for HIV testing

ever among men living with HIV who have paid for sex compared to men who have not. Fig J:

Forest plot of prevalence ratios of antiretroviral use among men living with HIV who have

paid for sex compared to men who have not. Fig K: Forest plot of prevalence ratios of viral

load suppression among men living with HIV who have paid for sex compared to men who

have not.

(DOCX)

Acknowledgments

We thank Dr. Michel Alary for useful feedback and suggestions on this study.

PLOS MEDICINE HIV among men who pay for sex in sub-Saharan Africa

PLOS Medicine | https://doi.org/10.1371/journal.pmed.1003861 January 25, 2022 14 / 18

http://journals.plos.org/plosmedicine/article/asset?unique&id=info:doi/10.1371/journal.pmed.1003861.s001
https://doi.org/10.1371/journal.pmed.1003861


Author Contributions

Conceptualization: Lycias Zembe, Jeffrey W. Eaton, Marie-Claude Boily, Mathieu Maheu-

Giroux.

Data curation: Caroline Hodgins.

Formal analysis: Caroline Hodgins, James Stannah, Salome Kuchukhidze.

Funding acquisition: Mathieu Maheu-Giroux.

Supervision: Lycias Zembe, Jeffrey W. Eaton, Marie-Claude Boily, Mathieu Maheu-Giroux.

Writing – original draft: Caroline Hodgins, James Stannah, Salome Kuchukhidze, Mathieu

Maheu-Giroux.

Writing – review & editing: Caroline Hodgins, James Stannah, Salome Kuchukhidze, Lycias

Zembe, Jeffrey W. Eaton, Marie-Claude Boily, Mathieu Maheu-Giroux.

References

1. Joint United Nations Programme on HIV/AIDS. UNAIDS data 2020. Geneva: Joint United Nations Pro-

gramme on HIV/AIDS; 2020 [cited 2021 May 17]. Available from: https://www.unaids.org/sites/default/

files/media_asset/2020_aids-data-book_en.pdf.

2. Joint United Nations Programme on HIV/AIDS. Fast track: ending the AIDS epidemic by 2030. Geneva:

Joint United Nations Programme on HIV/AIDS; 2014 [cited 2021 May 17]. Available from: https://www.

unaids.org/sites/default/files/media_asset/JC2686_WAD2014report_en.pdf.

3. World Health Organization. Consolidated guidelines on HIV prevention, diagnosis, treatment, and care

for key populations. Geneva: World Health Organization; 2016 [cited 2021 May 17]. Available from:

http://apps.who.int/iris/bitstream/handle/10665/246200/9789241511124-eng.pdf?sequence=8.

4. Tanser F, de Oliveira T, Maheu-Giroux M, Bärnighausen T. Concentrated HIV subepidemics in general-

ized epidemic settings. Curr Opin HIV AIDS. 2014; 9:115–25. https://doi.org/10.1097/COH.

0000000000000034 PMID: 24356328

5. Baral S, Beyrer C, Muessig K, Poteat T, Wirtz AL, Decker MR, et al. Burden of HIV among female sex

workers in low-income and middle-income countries: a systematic review and meta-analysis. Lancet

Infect Dis. 2012; 12:538–49. https://doi.org/10.1016/S1473-3099(12)70066-X PMID: 22424777

6. Deering KN, Amin A, Shoveller J, Nesbitt A, Garcia-Moreno C, Duff P, et al. A systematic review of the

correlates of violence against sex workers. Am J Public Health. 2014; 104:e42–5. https://doi.org/10.

2105/AJPH.2014.301909 PMID: 24625169

7. Wirtz AL, Schwartz S, Ketende S, Anato S, Nadedjo FD, Ouedraogo HG, et al. Sexual violence, con-

dom negotiation, and condom use in the context of sex work: results from two West African countries. J

Acquir Immune Defic Syndr. 2015; 68:S171–9. https://doi.org/10.1097/QAI.0000000000000451 PMID:

25723982

8. Lyons CE, Schwartz SR, Murray SM, Shannon K, Diouf D, Mothopeng T, et al. The role of sex work

laws and stigmas in increasing HIV risks among sex workers. Nat Commun. 2020; 11:773. https://doi.

org/10.1038/s41467-020-14593-6 PMID: 32071298
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mathematical modeling. PLoS Med. 2017; 14:e1002321. https://doi.org/10.1371/journal.pmed.1002321

PMID: 28617810

45. Shaw SY, Deering KN, Reza-Paul S, Isac S, Ramesh BM, Washington R, et al. Prevalence of HIV and

sexually transmitted infections among clients of female sex workers in Karnataka, India: a cross-sec-

tional study. BMC Public Health. 2011; 11:S4. https://doi.org/10.1186/1471-2458-11-S6-S4 PMID:

22375691

46. Langhaug LF, Sherr L, Cowan FM. How to improve the validity of sexual behaviour reporting: system-

atic review of questionnaire delivery modes in developing countries. Trop Med Int Health. 2010;

15:362–81. https://doi.org/10.1111/j.1365-3156.2009.02464.x PMID: 20409291

47. Kelly CA, Soler-Hampejsek E, Mensch BS, Hewett PC. Social desirability bias in sexual behavior report-

ing: evidence from an interview mode experiment in rural Malawi. Int Perspect Sex Reprod Health.

2013; 39:14–21. https://doi.org/10.1363/3901413 PMID: 23584464

48. Weinhardt LS, Forsyth AD, Carey MP, Jaworski BC, Durant LE. Reliability and validity of self-report

measures of HIV-related sexual behaviour: progress since 1990 and recommendations for research

and practice. Arch Sex Behav. 1998; 27:155–80. https://doi.org/10.1023/a:1018682530519 PMID:

9562899

49. Phillips AE, Gomez GB, Boily MC, Garnett GP. A systematic review and meta-analysis of quantitative

interviewing tools to investigate self-reported HIV and STI associated behaviours in low- and middle-

income countries. Int J Epidemiol. 2010; 39:1541–55. https://doi.org/10.1093/ije/dyq114 PMID:

20630991

50. Beauclair R, Meng F, Deprez N, Temmerman M, Welte A, Hens N, et al. Evaluating audio computer

assisted self-interviews in urban south African communities: evidence for good suitability and reduced

PLOS MEDICINE HIV among men who pay for sex in sub-Saharan Africa

PLOS Medicine | https://doi.org/10.1371/journal.pmed.1003861 January 25, 2022 17 / 18

https://doi.org/10.1258/ijsa.2008.008099
http://www.ncbi.nlm.nih.gov/pubmed/18824616
https://doi.org/10.1097/QAI.0000000000001956
http://www.ncbi.nlm.nih.gov/pubmed/30649034
https://doi.org/10.1080/09540120512331325635
http://www.ncbi.nlm.nih.gov/pubmed/15763711
https://doi.org/10.1186/s12889-018-6362-0
http://www.ncbi.nlm.nih.gov/pubmed/30611219
https://doi.org/10.1016/S2352-3018%2820%2930315-5
https://doi.org/10.1016/S2352-3018%2820%2930315-5
http://www.ncbi.nlm.nih.gov/pubmed/33667411
https://doi.org/10.1186/s12889-021-10212-1
https://doi.org/10.1186/s12889-021-10212-1
http://www.ncbi.nlm.nih.gov/pubmed/33478470
https://doi.org/10.1097/QAI.0000000000002580
http://www.ncbi.nlm.nih.gov/pubmed/33234807
https://doi.org/10.1186/s12889-018-5208-0
https://doi.org/10.1186/s12889-018-5208-0
http://www.ncbi.nlm.nih.gov/pubmed/29499668
https://doi.org/10.1136/bmjgh-2016-000125
http://www.ncbi.nlm.nih.gov/pubmed/28588979
https://doi.org/10.1016/S0140-6736%2814%2961049-7
https://doi.org/10.1016/S0140-6736%2814%2961049-7
http://www.ncbi.nlm.nih.gov/pubmed/25592905
https://doi.org/10.1371/journal.pone.0236552
http://www.ncbi.nlm.nih.gov/pubmed/32776965
https://doi.org/10.1371/journal.pmed.1002321
http://www.ncbi.nlm.nih.gov/pubmed/28617810
https://doi.org/10.1186/1471-2458-11-S6-S4
http://www.ncbi.nlm.nih.gov/pubmed/22375691
https://doi.org/10.1111/j.1365-3156.2009.02464.x
http://www.ncbi.nlm.nih.gov/pubmed/20409291
https://doi.org/10.1363/3901413
http://www.ncbi.nlm.nih.gov/pubmed/23584464
https://doi.org/10.1023/a%3A1018682530519
http://www.ncbi.nlm.nih.gov/pubmed/9562899
https://doi.org/10.1093/ije/dyq114
http://www.ncbi.nlm.nih.gov/pubmed/20630991
https://doi.org/10.1371/journal.pmed.1003861


social desirability bias of a cross-sectional survey on sexual behaviour. BMC Med Res Methodol. 2013;

13:11. https://doi.org/10.1186/1471-2288-13-11 PMID: 23368888

51. Hoss J, Eskell Blokland LM. Sugar daddies and blessers: a contextual study of transactional sexual

interactions among young girls and older men. J Community Appl Soc Psychol. 2018; 28:306–17.

52. Jewkes R, Morrell R, Sikweyiya Y, Dunkle K, Loveday PK. Transactional relationships and sex with a

woman in prostitution: prevalence and patterns in a representative sample of South Africa men. BMC

Public Health. 2012; 12:325. https://doi.org/10.1186/1471-2458-12-325 PMID: 22551102

53. Joint United Nations Programme on HIV/AIDS. Recommended population size estimates of men who

have sex with men. Geneva: Joint United Nations Programme on HIV/AIDS; 2020 [cited 2021 Aug 18].

Available from: https://www.unaids.org/sites/default/files/media_asset/2020-recommended-population-

size-estimates-of-men-who-have-sex-with-men_en.pdf.

PLOS MEDICINE HIV among men who pay for sex in sub-Saharan Africa

PLOS Medicine | https://doi.org/10.1371/journal.pmed.1003861 January 25, 2022 18 / 18

https://doi.org/10.1186/1471-2288-13-11
http://www.ncbi.nlm.nih.gov/pubmed/23368888
https://doi.org/10.1186/1471-2458-12-325
http://www.ncbi.nlm.nih.gov/pubmed/22551102
https://www.unaids.org/sites/default/files/media_asset/2020-recommended-population-size-estimates-of-men-who-have-sex-with-men_en.pdf
https://www.unaids.org/sites/default/files/media_asset/2020-recommended-population-size-estimates-of-men-who-have-sex-with-men_en.pdf
https://doi.org/10.1371/journal.pmed.1003861

