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Abstract

Along with other partners of key population groups, men who purchase sex (MWPS) contributed to around 18% of new
reported HIV cases in 2018 among people aged 15-49 years worldwide. A systematic review was performed to evaluate
interventions conducted to reduce HIV risk among MWPS in low- and middle-income countries (LMICs). A comprehensive
search of studies published in Embase, Medline, Global Health, Scopus, and Cinahl was performed. Among 32,115 studies
found, 21 studies met the review’s inclusion criteria. Only four studies recruited MWPS, while the rest recruited groups
often used as proxy populations for MWPS. The interventions were made primarily to increase HIV-related knowledge or
perceptions through education and to improve condom usage rates through promotion and distribution. Few studies evaluated
the impact of interventions on HIV testing rates and none looked at HIV treatment. Given the important role of testing as a
prevention gate, together with UNAIDS’ 90-90-90 testing and treatment coverage goals for people infected with HIV, more
studies which evaluate the impact of HIV testing and treatment provision among this group are needed.

Keywords Systematic review - Interventions - Human immunodeficiency virus—HIV - Men who purchase sex - Clients of
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Introduction

In 2006, 9-10% of men globally were estimated to pay for
sex with female sex workers (FSWs) [1], 11.8% of whom
living in low- and middle-income countries (LMICs) were
HIV-infected [2]. Many of those men were adolescents or
young adults [3—13], and overlap with other key population
groups such as men who have sex with men (MSM) [14, 15],
people who inject drugs (PWIDs) [13, 16], and sex workers
themselves [15]. Studies also report high numbers of sexual
partners among this group, including multiple FSWs [17]
as well as partners from low-risk groups [17], highlighting
the importance of this group in bridging the onward HIV
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transmission from key to lower-risk populations. In 2018,
UNAIDS estimated that 18% of global new HIV infections
among people aged 15-49 years were among men who pur-
chase sex (MWPS), and sexual partners of other key popula-
tion groups [18].

Effective measures for HIV prevention are available.
These include behavioural interventions and biomedical
ones such as condoms, and HIV testing and treatments.
UNAIDS recommends that key populations have access to
combinations of such prevention services, and highlights the
lack of interventions that combine measures [19]. However,
there is limited information available to appraise and sum-
marise interventions conducted to reduce the risk of HIV
infection among MWPS in LMICs.

One systematic review of HIV interventions conducted
among MWPS in LMICs did not particularize MWPS, but
rather grouped them together with sex workers [20], with
the result that none of the studies included focused solely
on MWPS. It is, therefore, necessary to extend the previous
systematic review study.

The current systematic review aims to extend the previ-
ous analysis to:
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1. Map and characterize the HIV prevention interventions
targeting MWPS in LMICs, and

2. Summarize the impact of such interventions on reducing
the risk of HIV among MWPS and identify existing gaps
and opportunities for future interventions.

Methods

The Preferred Reporting Items for Systematic Reviews and
Meta-Analysis (PRISMA) statement was used to guide the
development of the report [21].

Information Search

Studies were included if they (1) evaluated interventions to
reduce the risk of HIV infection either in: (a) MWPS or proxy
populations used to represent MWPS, or (b) populations within
which there was stratification by MWPS, (2) were conducted
in LMICs, and (3) were published up until September 2016.

To assess programme effectiveness, studies were deemed
eligible if they used either follow-up observations or paral-
lel comparison groups within the same population, i.e. if
they compared outcomes: (1) of serial surveys, including
before-and-after interventions within the same population,
or at baseline and follow-up surveys made at any time; or (2)
between intervention and control groups.

A comprehensive search was conducted within Embase,
Medline, Global Health, Scopus, and Cinahl databases.
Search terms covered the main building blocks of HIV,
FSWs, and MWPS. Because MWPS are also typically
associated with particular occupation groups often used as
proxies for MWPS, the building blocks were expanded to
include other relevant terms. The search was then modified
depending upon the terms and Boolean operators used in
each database, as shown in Table 1.

All retrieved articles were exported into EndNote X7.
Duplicates within and between databases were removed by
using a command in EndNote X7, and by visual inspection
for similarities among study characteristics such as titles,
authors, and years. Articles were then excluded if they were
letters to editors, commentary, or systematic review/review/
meta-analysis studies, or not published in a peer-reviewed
journal. All article titles or abstracts were then read to ascer-
tain their relevance to our study aim, i.e. referring to HIV
interventions among MWPS or proxy populations in LMICs.
Full texts of potentially eligible articles were obtained and
further assessed for final inclusion. These processes were
conducted in two rounds. The inclusion/exclusion criteria
were the same for each, with a focus on the detail of the
review in the second round. Only studies with the full text
in English were included in the analysis.

Table 1 Literature search strategy

Databases Keywords and search terms
Embase exp HIV/ or exp Acquired Immunodeficiency
Medline Syndrome/ or HIV.mp. or AIDS.mp. or

Global health Human Immunodeficiency virus.mp. or exp
HIV Infections/ or exp HIV Seropositivity/ or
exp HIV Seroprevalence/ or exp AIDS Sero-
diagnosis/ or Acquired Immunodeficiency
Syndrome.mp

AND

exp sex workers/ or exp prostitution/ or sex
work*.mp. or prostitut*.mp. or transact* sex.
mp. or exchang* sex.mp. or sell* sex.mp. or
sold sex.mp. or trad* sex.mp

AND

high risk men.mp. or exp Sexual Partners/ or
sexual partner*.mp. or regular partner®.mp.
or casual partner*.mp. or boyfriend*.mp. or
husband*.mp. or exp Spouses/ or spouse*.mp.
or client*.mp. or customer*.mp. or buy* sex.
mp. or bought sex.mp. or purchas* sex.mp.
or millitary personnel.mp. or truck driver®.
mp. or taxi driver*.mp. or Mining/ or mining
worker*.mp. or businessmen.mp. or Construc-
tion Industry/ or construction worker*.mp.
or exp Construction Industry/ or construction
worker*.mp. or military personnel.mp. or
exp Military Personnel/ or exp Fisheries/ or
fishermen.mp. or port worker*.mp. or dock
worker*.mp. or exp Police/ or police officer*.
mp. or army.mp

Scopus
Cinahl

HIV or Acquired Immunodeficiency Syndrome
or HIV or AIDS or Human Immunodeficiency
virus or HIV Infections or HIV Seropositivity
or HIV Seroprevalence or AIDS Serodiagno-
sis or Acquired Immunodeficiency Syndrome

AND

sex work* or prostitut* or transact* sex or
exchang* sex or sell* sex or sold sex or trad*
sex

AND

high risk m*n or sexual partner* or regular
partner* or casual partner* or boyfriend* or
husband* or spouse* or client* or customer*
or buy* sex or bought sex or purchas* sex or

military personnel or truck driver* or taxi
driver* or Mining/ or mining worker* or
businessmen or Construction Industry or con-
struction worker* or Fisheries or fishermen
or port worker* or dock worker* or Police or
police officer* or army

To avoid double publication bias, only one article of
studies published more than once was selected. However,
if these studies published different outcomes or interven-
tion strategies in each publication, both were included.

LPLW was responsible for the entire process, with
referral to RG and JK to resolve queries.
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Method of Extraction

Criteria for a systematic review of health promotion and
public health interventions [22] were used to guide the req-
uisite information to be extracted from the articles. For each
article, we extracted information about study participants,
descriptions of interventions, follow-up observation period,
comparison group/s, and outcomes. Other data, relating
to author/s, publication year, country, study design, study
settings, sample size, sampling technique, and theoretical
framework used was also extracted.

Results

32,115 studies were found; 7034 duplicates were excluded.
After a reading of titles and/or abstracts, a further 24,957
studies were excluded due to the topic not referring to HIV
interventions among MWPS or proxy populations, resulting
in 124 studies being screened for the full text. Of those, 103
were excluded on the bases of study design, full text not
in English/not available, no comparison groups or follow-
up observations, duplication, no clear interventions, target
groups, or outcomes, or high-income country settings. Ulti-
mately, 21 studies were yielded for inclusion in the analysis

(Fig. 1).
Study Characteristics

These 21 research reports were from 14 countries. India con-
tributed four studies, the highest percentage of all countries
in which studies were conducted. Studies were published
between 1997 and 2015. Study designs encompassed trial,
cohort study, and secondary analysis of routinely collected
data or national surveys, with the majority being serial sur-
veys. Only four studies recruited MWPS, while almost all
others recruited mobile populations from particular occupa-
tion groups often used as proxies for MWPS, considered
by the original authors (as reflected in their background
sections) to be highly exposed to commercial sex contact.
These populations included army and military personnel,
mine workers, and truck company workers; most studies
recruited truck drivers (10 studies). Study settings included
clinics, military areas, sex work venues, transport terminals,
immigration checkpoints, ports, and truck-stops (Table 2).

Intervention Characteristics

The content of the interventions varied, covering: (1) law
enforcement, (2) community forums or social gatherings,
(3) health education interventions, (4) condom promotion or
distributions, (5) sexually transmitted infection (STI) testing
provision, and 6) HIV testing provision. Health education

@ Springer
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Fig.1 Study selection

interventions comprised the largest intervention type, and
took the following forms: media campaigns, hotline ser-
vices, distribution of outdoor printed promotional materi-
als, posters, billboards, education sessions, and counselling,
interpersonal communication, workshops, training, or peer
education. Except for two studies which solely evaluated
health education interventions, all other studies assessed
programmes combining health education with other inter-
vention types noted above. While condom promotion or dis-
tribution was also the largest intervention type (18 studies),
provision of STI testing was evaluated in only eight stud-
ies; six studies assessed interventions involving HIV testing
provision; and none addressed HIV treatment. The range
of intervention settings included clinics, media platforms,
occupational sites, sex venues, and transport hubs. Follow-
up periods varied from two months to 5 years (Table 3).

The Effect of Interventions on HIV-Related
Outcomes

To assess the impact of interventions, a range of behavioural
and biological outcomes was reported. These included extent
of HIV/STI-related knowledge and perceptions/beliefs/
motivations (13 studies), rates of condom use (20 studies),
number of FSW contacts or engagement with transactional
sex (15 studies), number of visits to STI clinics (3 studies),
HIV testing rates (6 studies), STI prevalence or incidence
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Table 2 Study characteristics

Publication year Authors Country Study design Study settings Study participants

1997 Jackson, D. J. et al. [47] Kenya Cohort study Transportation companies Trucking company workers

1998 Celentano, D. D. et al. Thailand Cohort study Military bases Army

[29]
2000 Celentano, D. D. et al. Thailand Non randomised trial Military camps Army
(48]
2000 Lau, J. T. et al. [49] China Serial survey Immigration checkpoint ~ Travellers
2000 Laukamm-Josten, U. et al. Tanzania Serial survey Truck stops, bar/guest Truck drivers and their
[50] houses, sex-work ven- assistants, women work-
ues, and transportation ing at truck stops, bar/
companies guest houses, and sex
work venues

2000 Leonard, L. et al. [51] Senegal Cohort study Terminal Transportation park
workers, including truck
drivers, apprentices, and
baggage handlers

2002 Bronfman, M. et al. [5S2]  Mexico Before and after Restaurants and boarding  Truck drivers

house
2003 Tambashe, B. O. et al. Burkina Faso Serial survey Border areas Truck drivers
(31]

2003 Williams, B. G. et al. [53] South Africa Serial survey Gold mining complex Mine workers, sex workers
and adults in the com-
munity

2006 Ross, M. W. et al. [54] Nigeria RCT Military unit Military personnel

2007 Cornman, D. H. et al. [55] India RCT Transportation companies Truck drivers

2007 Lowndes, C.M. et al. [32] Benin Serial survey Sex-work venues MWPS and FSWs

2008 Bing, E.G. et al. [56] Angola Group RCT Military bases Military personnel

2008 Jewkes, R. et al. [46] South Africa Cluster RCT School premises Men and women residing in
the village

2009 Lau, J.T. et al. [57] China Serial survey Sex-work venues MWPS

2010 Lafort, Y. et al. [58] Mozambique Secondary data analysis  Clinics Truck drivers

and qualitative inter-
view

2010 Lau, J. T. et al. [59] China RCT Immigration checkpoint ~ Truck drivers

2010 Lipovsek, V. et al. [30] India Serial survey Sex-work venues MWPS

2011 Pandey, A. et al. [60] India Secondary data analysis Transhipment areas Truck drivers

2012 Bai, R.L. etal. [61] India Serial survey Sex-work venues MWPS

2015 Himmich, H. et al. [62] Morocco Before and after Transportation companies Truck drivers

(12 studies), and HIV prevalence or incidence (7 studies).
Some studies also reported programme coverage, including
the number of people exposed to the interventions or the
number of men reached by the activity (9 studies) (Table 3).

The impacts of interventions were measured by compar-
ing these outcomes among comparison groups, or by fol-
low-up observations. As Table 3 shows, in its comparison
of study characteristics, some studies did not provide the p
value to ascertain statistically significant differences, while
others reported that value.

While interventions to improve knowledge or percep-
tions of HIV had mixed results, most (9 out of 13 studies

which measured changes in knowledge/perceptions of HIV)
reported statistically significant results in the expected direc-
tion, i.e. in favour of improving HIV-related knowledge and
perceptions. A change in condom use behaviours was also an
apparently easy-to-achieve outcome. Of 20 studies reporting
changes in the rates of condom use, 13 reported a statisti-
cally significant increase in/higher rate of condom use in
their follow-up observation or intervention groups. Among
the 15 studies measuring the rates of engagement or contact
with FSWs, seven reported a statistically significant decrease
in/lower rate of FSWs contact in the follow-up observation
or intervention group (Table 3).
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Only two of six studies measuring changes in HIV test-
ing rates noted a significant increase in HIV testing rates in
their follow-up groups, in the order of no more than 30%
of the participants tested at the end of the interventions. Of
the 12 studies which measured changes in STI rates, eight
reported a significant decline in STI rates in their follow-up
or intervention groups. Three of the four studies not report-
ing a significant decline in STI rates did not provide STI
testing for the men, focusing instead on health education and
or condom distribution. Among the seven studies measur-
ing changes in HIV prevalence or incidence rates, only two
noted a statistical reduction in HIV prevalence or incidence
rates among their follow-up or intervention groups (Table 3).

Owing to the broad range of study participants, interven-
tion types and combinations, follow-up periods, comparison
groups, and outcomes of interests, a meta-analysis was not
performed.

Assessment of Study Quality

The quality of all included studies was assessed using the
STROBE checklist [23]. In accord with our inclusion crite-
ria, only five studies used randomised controlled trial (RCT)
designs (Table 2). Fourteen studies attempted to reduce
bias by selecting their sample using a probability sampling
method (Table 4). Six studies provided clear justifications
for their sample size (Table 4). Eighteen studies reported
on the statistical significance of their outcomes (Table 3).

Discussion

This review found a limited number [21] of studies match-
ing its inclusion criteria. Among the 21 studies reviewed
here, only four were conducted directly among MWPS.
The paucity of studies in the published literature measur-
ing the effectiveness of interventions to reduce the risk of
HIV infection is at odds with the significant contribution
of new HIV infections reported among this group to the
overall number of new reported HIV cases globally [24].
The limited attention and effort to target MWPS could
be explained by the clandestine nature of this population:
the challenges of identifying this hard-to-reach group (1),
let alone implementing interventions, are considerable.
As an alternative, men from particular occupation groups
thought to be highly exposed to commercial sex activi-
ties are often used as proxies for MWPS and sought for
interventions targeting this population. Further, targeting
these occupational groups may be less stigmatising than
approaching men for HIV prevention programmes directly
in the transactional sex context.

Programme coverage or uptake, i.e. the percentage of
participants exposed to or receiving interventions prior to

conclusions being drawn about the impact of an intervention
[25], is an essential factor influencing programme effective-
ness [26, 27]. A study of FSWs, for example, found a cor-
relation between programme exposure and condom use and
HIV testing rates [28]. Despite its importance, only nine
studies in the current review provided any such informa-
tion on uptake or coverage of interventions. This questions
conclusions about, first, whether the inadequate outcomes
noted in some studies was due to poor exposure to, or the
inefficacy of the programme itself; or second, whether
the reported success of some others was due to the pub-
lic health intervention itself, or to other influencing factors,
such as parallel interventions conducted in the same settings
[29-32], a more widespread HIV culture [31], or the nature
of epidemic phases [27]. Future interventions and studies
should, therefore, report such possible factors so that proper
conclusions about intervention effectiveness can be drawn.

UNAIDS has advocated for intensification of combined
behavioural interventions and condom distribution along
with HIV testing [33]. The current review observed that
interventions which were combined to improve HIV-related
knowledge or perceptions and rates of condom use have
often resulted in a statistically significant improvement in
both these indicators.

The goal of having 90% of people living with HIV know
their HIV status is one of their global indicators set by
UNAIDS for health sector response [34]. Their 90-90-90
fast-track target emphasises the importance of HIV status
awareness and HIV treatment in curbing the HIV epidemic
[35], yet only six of the studies reviewed indicated HIV
testing rates as one of their outcomes, and none looked at
HIV treatment. Of the studies including HIV testing rates
as one of their results, only two found a statistically sig-
nificant improvement in testing rates of no more than 30%
of study participants tested at the end of the study period.
The challenges entailed in increasing the rates of HIV
testing noted in the current review supports the argument
highlighted in a recent editorial which declares that “the
last big shared challenge remaining is testing” [36]. This
opens opportunities for future studies targeting MWPS to
evaluate other potentially effective strategies to improve
HIV testing rates. Since WHO guidelines recommend
HIV self-testing as a means of increasing rates [37-39],
and various studies note the potential of this strategy to
improve the coverage of testing among MWPS [40-42],
implementation and evaluations of this strategy are worthy
of future consideration.

This review has several limitations. First, most of the
studies included in the analysis used questionnaires to reveal
cognitive and behavioural changes among their participants.
Sexual behaviour and HIV/AIDS are widely felt to be sensi-
tive matters, and social desirability bias might have influ-
enced outcomes measured by self-report [43, 44]. Second,
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Table 4 (continued)

Sampling technique Theoretical

Calculation
of sample

size

Number of men included in the study

Target populations of interventions

Authors

framework
used

Probability

2066 men in round 1; 2085 in round 2

Key population including FSWs, MSM, transgender,
injecting drug users, and the potential clients of

FSWs

Pandey, A. et al. [60]

Probability

1497 men in 2005; 1418 in 2006; 2690 in 2007;

2772 in 2008
484 men in 2007, 459 men in 2012

General population and key population groups

Bai, R.L. etal. [61]

Probability

Justified

Truck drivers

Himmich, H. et al. [62]

Notes: — not clear

only studies which measured changed outcomes against
comparison or follow-up groups were included. There may
have been studies that measured the effectiveness of inter-
ventions to reduce HIV risk among MWPS but, not meeting
those criteria, they were not included in this review.
Challenges exist in comparing the effectiveness of
interventions in relation to their outcomes because of the
complexities of intervention packages and the scope of
outcomes measured. Identifying the overall effectiveness
of programmes is also problematic since data for other,
possibly crucial factors that may have influenced reported
outcomes, such as programme coverage or exposure was
rarely included in studies. Follow-up timelines also varied
significantly, making it difficult to estimate effect [45]. Dif-
ferent follow-up timelines might produce different outcomes,
such as that noticed in the study by Jewkes et al. (2008). At
that study’s 12-month follow-up, a significantly lower pro-
portion of men reported transactional sex compared to the
control group. That effect had, however, disappeared by the
24-month follow-up [46]. Quite a few studies did not pro-
vide a significant value in their statistical testing measuring
changes in their outcomes, which also qualifies the conclu-
sions drawn. Last, but not least, since the current review
included only those studies published in a peer-reviewed
journal, thus excluding those in grey literature, studies with
non-statistically significant findings may have been missed.

Conclusions

This systematic review is the first that aimed to map and
characterise HIV interventions conducted among MWPS in
LMICs and identify extant gaps. A considerable paucity of
published studies measuring the effectiveness of HIV inter-
ventions to change HIV-related outcomes among this popu-
lation was noted. Among the studies included, only a few
recruited MWPS; the balance looked only at proxy groups
for this population. Most of the interventions reviewed
were made to increase HIV-related knowledge or percep-
tions through education, or to improve condom usage rates
via promotion and distribution. Almost all studies evaluated
interventions combining health education interventions with
other intervention types. Despite the UNAIDS 90-90-90 tar-
get, few studies evaluated the impact of HIV testing, and
none assessed HIV treatment.

Interventions to improve HIV-related knowledge or per-
ceptions and rates of condom use have often resulted in
statistically significant improvements in both indicators.
However, only six studies included HIV testing rates as one
of their outcomes, and only two of them noted statistically
significant improvements in testing rates, i.e. no more than
30% of their participants were tested at the end of the study.
This finding emphasises the enormity of the challenges of
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testing asserted in a recent editorial [36]. In addition, the
UNAIDS goal for 90% of all people living with HIV to know
their HIV status indicates the necessity of sharper focus on
HIV testing provision interventions to improve HIV test-
ing uptake among MWPS. The HIV self-testing approach
in particular, recommended by the WHO [39], and recently
pilot trialled [42] is worth considering.
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