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Strengths and limitations of this study

 ► This is a nationwide, multicentre study with sex 
workers and men who have sex with men.

 ► Human papillomavirus (HPV) genotyping is per-
formed at different sites, in oral, genital and anal 
regions.

 ► The study uses respondent- driven sample meth-
odology that is appropriate for sampling a hard- to- 
reach population.

 ► The sampling is restricted to state capitals and does 
not include a qualitative approach.

 ► The Sex Workers and Men Who Have Sex with Men: 
Evaluation of Sexual Health study combines analy-
ses of HPV, syphilis and HIV prevalence and sexual 
health.

AbStrACt
Introduction Human papillomavirus (HPV) infection is 
transmitted through skin- to- skin contact, and vaginal and 
anal sex are the most common transmission routes. Sex 
workers and men who have sex with men (MSM) are more 
exposed to the virus, and therefore, a higher frequency of 
this infection would be expected. The prevalence of HPV 
infection types and the forms and factors of transmission 
must be investigated to control infection- related outcomes. 
This protocol study will be the first nationwide study with 
a uniform methodology to evaluate HPV prevalence of and 
infection types among sex workers and MSM in Brazil.
Methods and analysis This multicentre cross- sectional 
study will be conducted with a respondent- driven sampling 
method to recruit 1174 sex workers and 1198 MSM from 
all regions of Brazil. The study will consist of preliminary 
interviews to verify the eligibility criteria and characterise 
the network size as well as a second questionnaire 
to obtain sociodemographic, behavioural and sexual 
information. Specimens from the oral cavity and anal and 
cervical or penile/scrotal sites will be collected. All HPV 
samples will be processed in a certified central laboratory. 
Other sexually transmitted infections will be evaluated 
by interview and by rapid testing for HIV and syphilis. 
Strict quality control will be conducted using different 
procedures, including the training and certification of the 
health professionals responsible for acquiring data and 
monitoring visits.
Ethics and dissemination The project was approved by 
the research ethics committee of the main institution and 
the corresponding ethics committees of the recruitment 
sites. Due to the literature gap on the sexual health of sex 
workers and MSM and the intense stigma surrounding 
these populations, a critical analysis of the study results 
will contribute to epidemiological knowledge and will be 
useful for the development of strategies against virus 
morbidities.

IntroduCtIon
The association between certain oncogenic 
strains of human papillomavirus (HPV) 
and cervical cancer, as well as some oropha-
ryngeal, vulvar, vaginal, penile and anal 
cancers, has been well established.1 Despite 
the declining cervical cancer rates in many 

populations worldwide,2 the incidence of 
other HPV- related cancers is rising among 
both men and women.3 Although the reasons 
for this increase in incidence are unclear and 
deserve further investigation, possible factors 
include changes in sexual behaviours (ie, 
number of lifetime sex partners, unprotected 
oral sex and receipt of anal sex).3

HPV is transmitted through skin- to- skin 
contact, with vaginal and anal sex being the 
most common transmission routes.4 Sex 
workers5 and men who have sex with men 
(MSM)6 7 are more exposed to the virus than 
other individuals in the general population 
and are disproportionately affected by other 
sexually transmitted infections (STI).8 A 
higher frequency of HPV infection would be 
expected, and although studies have found 
a higher association, research has produced 
conflicting results.5 9–11

Sex workers constitute an epidemiolog-
ically important group for HPV infection 
because they may acquire this infection and 
transmit it to other sexual partners. However, 
female sex workers seem more aware of 
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prevention strategies and more up to date on cervical 
cancer screening than non- female sex workers.10 It is 
known that the overall HPV prevalence is high in this 
population, affecting approximately 42.7% of female sex 
workers (with a range of 2.3% to 100%),12 but little is 
known about HPV prevalence in Brazil.13 Regarding male 
sex workers (MSW), information characterising their 
practices, the contexts where they live and their needs is 
very limited. To our knowledge, only one study has exam-
ined HPV in MSW. This study was conducted in Vietnam 
with 654 MSW (aged 16–35 years) and found the preva-
lence of genital HPV to be 33%.14 Most MSW offer sex to 
men rarely identify as sex workers, using local or interna-
tional terms instead.15

MSM also have a high risk of HPV infection and HPV- 
related disease than men who have sex with women,16 
with the incidence of anal neoplasia being nearly 20 times 
higher in MSM.17 The lack of reliable data on the preva-
lence of HPV among these populations hampers the estab-
lishment of evidence- based intervention programmes.3 11

The prevalence of HPV types, the forms of transmission 
and associated factors must be investigated to control the 
infection and related outcomes. This study is the first to 
adopt a nationwide scope with a uniform methodology 
to evaluate the prevalence of HPV and its infection types 
among sex workers and MSM in Brazil.

objECtIvES
Primary objective
To determine the prevalence of HPV in sex workers and 
MSM in Brazil.

Secondary objectives
 ► To investigate the prevalence of oral, genital and anal 

HPV among sex workers and MSM.
 ► To evaluate the main HPV types in each site for both 

populations.
 ► To identify behavioural factors associated with HPV 

infection and its infection types.
 ► To evaluate the association of HPV with other STI, 

including syphilis and HIV.

MEthodS And AnAlySIS
Study design
The Sex Workers and Men Who Have Sex with Men: 
Evaluation of Sexual Health (SMESH) study is a cross- 
sectional, multicentre nationwide study that will adopt 
the respondent- driven sampling (RDS) method to recruit 
participants. All five regions of Brazil will be represented, 
each including at least two state capitals. Primary care 
units and centres for testing and counselling in each city 
will be selected based on their representativeness of the 
health districts and their resources for collecting and 
storing samples.

Eligible individuals are aged 18 years or older and have 
a valid peer recruitment coupon. They also need to be

 ► Self- identified as sex workers (male or female) who 
have engaged in commercial sex at least once in the 
previous 4 months (to assure recent sex work activity) 
OR

 ► Self- identified as MSM (gay, bisexual and other men 
who have sex with men) who have engaged in oral or 
anal sex with another man in the last 12 months.

The exclusion criteria will be as follows: being younger 
than 18 years old, being pregnant, having delivered a 
baby in the last 3 months, having undergone a hyster-
ectomy or trachelectomy and having ever had cervical 
intraepithelial neoplasia grade 2 or higher will be consid-
ered ineligible for the study. Transgender participants will 
be excluded. There will be no exclusion based on HPV 
vaccination status; however, we will investigate whether 
the participants have been vaccinated and determine the 
number of doses taken, independent of how long it has 
been since the vaccination was received. Vaccinated indi-
viduals will be separately included in a sensitivity analysis.

The sample size (1174 sex workers and 1198 MSM) was 
calculated based on the estimated 42.7% prevalence of 
HPV in sex workers12 and 48.0%18 in MSM. This sample 
size will allow us to estimate the prevalence of HPV within 
these groups with an alpha of 5%, a power of 80%, an 
acceptable variation of 4% and a design effect of 2. The 
minimum number of participants per stratum (collection 
site) will be 100.

Sampling technique
RDS is the most appropriate method among available 
alternatives for the inclusion of large and mostly hidden 
social networks of sex workers and MSM.19 RDS is a 
process in which seeds (initial participants) are utilised 
to recruit peers through waves of recruitment and allows 
for calculation of selection probabilities. The relationship 
between recruiters and recruits is documented so that 
recruitment biases can be adjusted and assessed in the 
analysis.19

The initial focus will be on well- connected sex workers 
and MSM in the community and those who report having 
extensive social networks during the preparatory survey 
within each city. The coupon colour will differentiate 
groups into sex workers (purple) or MSM (green). The 
study will be initiated with three seeds in each capital city 
selected to represent different sociodemographic and 
sexual characteristics within the sex workers and MSM 
communities (figure 1). Three coupons for each group 
will be distributed to each respondent to recruit others 
until the sample size has been reached and an equilib-
rium on key variables is achieved.19 Each coupon has a 
specific barcode to manage peer- to- peer recruitment. 
Sampling should result in long recruitment chains, 
whereby the final sample is not biased by the initial 
convenience sample of seeds. Incentives for study partic-
ipation will consist of sexual health materials (male and 
female condom, lubricating oil) and financial reimburse-
ment. Each participant will receive a primary incen-
tive of R$40.00 (40.00 Brazilian reals, the equivalent to 
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Figure 1 Logistics for the nationwide multicentre of data 
and specimens collection. HPV, human papillomavirus.

Table 1 Topics accessed in the interview

Topics Specific content

Social network size Social network size.19

Identification of participant 
and sociodemographic 
variables

Zip code, age; race/skin colour,39 relationship status, education level,40 last- month family 
income and the number of people dependent on this income,41 employment status,40 
socioeconomic class.42

Smoking, alcohol and other 
drugs

Current and past smoking habits, including quantity and frequency,43 use of alcohol44 and illicit 
drugs.45

Female sexual and 
reproductive health

Age of menarche; history of contraception,46 pregnancy and childbirth; use of contraceptive 
methods; Pap testing history and if so whether any alterations have ever been observed.

Health Health status classification47; STI knowledge and beliefs; history of STIs; STI testing, diagnosis, 
treatment and partner notification history; HIV testing history; pre- exposure prophylaxis 
knowledge and use; self- esteem48; body image perception; suspicious HPV- related lesions.

Sexual behaviour Sexual orientation; gender identity; age at first sexual intercourse; gender(s) of sexual partners; 
access to preventive activities and utilisation of health services; types of venues to meet sexual 
partners—public toilet, bars, saunas, parties and/or sex parties and different frequencies; sex 
work characteristics; sexual activities (eg, oral–genital performed/received, receptive and/
or insertive vaginal or anal sex, the number and types of sex partners will be separated into 
steady partners (sex partner(s) considered to be emotionally attached), casual partners (one- 
night- stand partners) and commercial partners (those exchanging sex for money or kind); the 
frequency of condom use for vaginal, anal and oral sex with the three types of partners will be 
assessed for the preceding 6- month period. Condom use will be ranked at four levels: never, 
sometimes (less than half of the occasions), frequently (more than half occasions) and always.

HPV and vaccination 
knowledge

How much participants know about HPV and vaccination (when and who must receive the 
vaccine).49

Violence and discrimination Adult abuse/trauma; Intimate partner violence; Victimisation and attribution; Physical symptoms 
due to victimisation.

HPV, human papillomavirus; STI, sexually transmitted infections.

US$10.00) and a secondary incentive of R$30.00 for each 
recruited participant who completes the survey. The reim-
bursement will be modest enough to prevent coercion.

Measurements and biological samples
The study will consist of a preliminary interview to 
verify the eligibility criteria and characterise the partici-
pant network size. First, participants will sign informed 
consent. The standard interview will be based on vali-
dated instruments and divided into sections (table 1). 
After the interview, samples from the oral cavity, anal 
cavity and cervical or penile/scrotal sites will be collected 
from each participant.

Oral samples will be obtained through 30 s mouthwash 
and gargle cycles using 10 mL of a standardised commer-
cial mouthwash20 and will be stored in a 15 mL Falcon 
tube.

Cervical samples will be obtained by a healthcare 
professional using the Digene HC2 DNA Collection Kit 
(Qiagen). Cervical and anal samples will be placed in a 
transport tube containing 1 mL of a specimen transport 
medium.

Penile (penile shaft, glans penis/coronal sulcus and 
scrotum) samples will be obtained using a FloqSwabs 
(Copan) previously moistened with sterile saline solu-
tion. After collection, FloqSwabs will be stored in 2 mL 
of eNAT Preservation Medium for Nuclei Acids (Copan). 
Participants will be instructed by healthcare professionals 
and will receive illustrated schematic instructions for 
reference during penile self- collection.
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For the anal sample, the participants will be given other 
illustrated instructions on how to self- collect. The partic-
ipants will be instructed to remove the swab from the 
Digene Female Swab Specimen Collection Kit, insert it 
3 cm into the anal canal, rotate it 360° at least twice and 
gently remove the swab afterwards.21 Healthcare profes-
sionals will remain available for assistance during the self- 
collection procedures.

All biological samples will be maintained refrigerated 
between 2°C and 8°C, and transported to a central labora-
tory in Porto Alegre to start the specimen processing. The 
temperature will be monitored with a data logger.

HIV and syphilis rapid tests will be performed using the 
finger prick test,22 except in the case of participants with 
a previous diagnosis of HIV. Individuals with prior syph-
ilis infections will be invited to perform Venereal Disease 
Research Laboratory tests only if they do not have medical 
records from the last 3 months. All tests will occur before 
the interview, and all participants will receive pretest and 
post- test counselling. Participants who tested positive will 
be counselled and immediately referred to public health 
services for appropriate follow- up.

Specimen processing
The samples will be aliquoted and stored at −80°C until 
genotyping. DNA will undergo automated extraction 
using magnetic beads for isolation and purification by 
the MagNA Pure LC 2.0 Instrument (Roche Molecular 
Systems) and the LC Total Nucleic Acid Isolation Kit–High 
Performance following the manufacturer’s instructions.

HPV detection and genotyping will be performed using 
the Novaplex II HPV28 Detection (Seegene, Seoul, South 
Korea) which is based on a multiple real- time PCR assay 
that can differentiate the target nucleic acid between 27 
HPV types. The test detects HR- HPV types (16, 18, 26, 31, 
33, 35, 39, 45, 51, 52, 53, 56, 58, 59, 66, 68, 69, 73 and 82) 
and other HPV infection types (6, 11, 40, 42, 43, 44, 54, 61 
and 70). The amplification of the human housekeeping 
gene as an endogenous internal control will be used in 
order to monitor nucleic acid isolation and check for 
possible PCR inhibition. The protocol will be performed 
as recommended by the manufacturer (Seegene, Seoul, 
South Korea) using the CFX96 real- time PCR instrument 
(Bio- Rad, Schönenbuch, Switzerland) provided with the 
Novaplex II HPV28 test.

results of hPv testing
Participants will have access to an external web page 
where they will be able to find information about their 
results which will be protected by a password provided 
during the interview. In cases of no infection or infection 
with a low- risk HPV type, participants will be informed 
of the negative genital results. Conversely, participants 
infected with high- risk HPV types will be advised to 
return to primary care units or centres for testing and 
counselling to be informed about the result. These indi-
viduals will be oriented about the meaning of the result 
and instructed about follow- up according to national 

guidelines. Participants with a suggestive lesion of HPV as 
well as participants with positive tests for HIV or syphilis 
will follow the protocol of each primary care unit.

data analyses and statistics
The data analysis will use statistical methods appropriate 
for data collected with a complex sampling design. The 
analyses will consider the dependence among observa-
tions (homophily within networks) resulting from the 
recruitment chains, and the unequal probabilities of 
selection resulting from the different network sizes of 
each participant. The social network size of each partic-
ipant will be used to apply statistical weights to mitigate 
biases due to differential network sizes, where those with 
larger network sizes have a smaller probability of selec-
tion and vice versa.19

Categorical variables will be summarised using absolute 
frequencies and percentages, while continuous variables 
will be analysed using means and SD. χ2 tests and Fisher’s 
exact tests will be used to compare proportions and t- tests 
or the Mann- Whitney non- parametric tests will be used to 
compare continuous variables. The association between 
HPV infection, and social and behavioural variables will 
be defined by calculating crude and adjusted prevalence 
ratios using a modified Poisson regression analysis. A 
sensitivity analysis will be performed by type of included 
population. To calculate a single nationwide HPV prev-
alence, the data from all capitals will be merged and 
analysed with RDS Analyst and Statistical Analysis System 
software (SAS Institute) V.9.4.

Monitoring and quality control
The data quality will be validated by routine practices. A 
pilot study will be conducted among 20 sex workers and 
20 MSM in at least two Brazilian capitals23 to identify and 
correct problems in data collection, sample transporta-
tion, procedures and instruments. All health professionals 
involved in the research will be trained and certified by 
the coordinator team using simulated interviews. Data 
entry will be performed during the interviews by these 
trained health professionals and will be monitored by the 
main research team in Porto Alegre.

Coupons and study IDs will be managed through a 
web- based platform developed as part of the data entry 
programme. The same platform will be used for inter-
views, biological sample information, study process 
control and feedback to healthcare professionals involved 
in the study.

Data and specimen collection will be periodically 
evaluated by reports generated by the data programme, 
including information about the number of participants, 
the number of refusals and the quality of the samples 
collected. Those reports will be distributed monthly to all 
health professionals involved in data acquisition.

Moreover, each unit will receive at least one in one 
monitoring visit which will be performed by research staff 
supervisors to evaluate protocol compliance and provide 
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recertification. Supervisors will observe techniques using 
predefined check lists and recorded interviews.

To access the reliability of the interviews, a subsa-
mple will be obtained in duplicate. A resampling will be 
performed in 10% of the interviews using phone calls or 
online forms to access the coefficient of agreement and 
systematic differences between data.24

Study status
The SMESH study is at an early stage. The pilot study is 
ongoing, starting in June 2019 in two capitals of Brazil: 
Porto Alegre and João Pessoa, located in the southern 
and northeastern parts of the country, respectively. Data 
collection at other sites is expected to start by the end of 
2019 and to be completed in the following year.

Patient and public involvement
We met with sex workers and members of MSM commu-
nities to vet the name of the project, to explore sex and 
gender identities, to gather suggestions on study sites, to 
assess the willingness to participate and provide a biolog-
ical specimen, to determine the appropriate language for 
the survey instrument and to ensure that all procedures 
were sensitive to the needs of the participants.

dISCuSSIon
Despite the common aetiological role of HPV in the devel-
opment of several cancers, there is insufficient epidemi-
ological data among sex workers and MSM. Surveys on 
this topic must to be comprehensive and encompass all 
possible confounding factors to elucidate HPV transmis-
sion between different body sites and populations.

It is difficult to investigate the factors that drive the 
transmission of infectious diseases in hidden or hard- to- 
reach population subgroups by using commonly used 
epidemiological methods of data collection because of 
the lack of an adequate sampling frame.25 As a result, 
traditional survey methods are often ineffective or cost 
prohibitive for sampling these populations.

Since its introduction in 1997, the RDS methodology 
has been widely used in surveys of hidden or hard- to- 
reach populations using.25 26 Although often efficient, 
the RDS method has some limitations. A sample selected 
through RDS is a product of a series of both theoretical 
assumptions and operational issues, such as seed selec-
tion, logistics and control of ‘masking’. Although this 
method can easily and rapidly identify numerous partic-
ipants, the observations are not independent. Sampling 
occurs through pre- existing relationships and is prone 
to sampling biases because not everyone has an equal 
probability of selection, so this probability is typically esti-
mated using a combination of modelling assumptions 
and study data.25 Until better methods are available, RDS 
will continue to be used to provide population estimates 
of hard- to- reach populations.

The epidemiology of HPV infection in sex workers and 
MSM in Brazil has been scarcely studied. Two studies 

among female sex workers used the RDS method; however, 
one did not evaluate HPV,27 and the other analysed HPV 
among female sex workers but had a limited sample and 
restricted HPV types.28 Among MSM, Szwarcwald et al29 
conducted a large study but was limited to Brazilian mili-
tary conscripts, while Ferreira et al30 analysed a sample of 
MSM drug users but did not focus on HPV prevalence. 
The HPV in Men (HIM) study was designed to assess 
HPV type distribution but only among men residing in 
São Paulo.31

The HPV vaccination is an opportunity to prevent 
associated HPV lesions and cervical cancer. However, 
in Brazil, the HPV immunisation programme using the 
quadrivalent (types 6, 11, 16and 18) vaccine introduced 
as a public strategy in 2014 is currently applied only to 
girls (9–14 years old), boys (11–14 years old) and priority 
groups living with HIV/AIDS, recipients of solid organs 
transplants, bone marrow recipients and cancer patients 
(9–26 years old).32 Given the relatively recent introduc-
tion of routine HPV vaccination recommendations, it 
is less likely that participants will have received a vacci-
nation series. Many participants are likely to be outside 
the age range recommended for HPV vaccines, and 
they may also have had difficulty accessing the immuni-
sation programme or even lack of knowledge about the 
vaccine.32

In some countries, vaccine recommendations have 
been extended to include specific high- risk groups. In the 
USA, the HPV vaccine is recommended for individuals 
aged 9–26 years with immunocompromising conditions 
that may reduce cell- mediated or humoral immunity, 
for MSM, for transgender persons aged 9–26 years, for 
individuals not adequately vaccinated and, children 
with a history of sexual abuse.33 In Canada, individuals 
with abnormal cervical cytology or a history of cervical 
cancer and/or genital warts, MSM and immunocompro-
mised individuals are included.34 In Australia, MSM, sex 
industry workers and immunocompromised individuals 
are included35; this is the first country in which cervical 
cancer could be eliminated within the next two decades.36

The potential benefits of offering HPV vaccines to 
individuals with a high pre- exposure likelihood remain 
unclear. Both men and women sex workers are at high 
risk for HPV. Women with disease caused by HPV may 
still benefit from vaccination, and the vaccine can prevent 
transmission to sexual partners.37 On the other hand, 
current vaccines do not affect current HPV infections and 
likely have no effect on latent infections.37 Moreover, little 
is known about HPV and the vaccine from the perspective 
of the population of interest.38

Due to the literature gap on the prevalence of HPV 
and the sexual health of MSM and sex workers in Brazil 
as well as the intense stigma surrounding these popula-
tions, a critical analysis of the study results will contribute 
to epidemiological knowledge and will be useful for the 
development of coping strategies for virus morbidities. 
The SMESH study may support health policies related to 
HPV vaccination in high- risk groups.



6 Wendland EM, et al. BMJ Open 2019;9:e031358. doi:10.1136/bmjopen-2019-031358

Open access 

limitations
Although this study will include all Brazilian geographical 
regions, it will not include all capitals of Brazil and will 
limit restrain the sampling to state capitals for logistical 
reasons. It may be difficult to access the entire spectrum 
of the population of sex workers, including high- level and 
club workers. Additionally, the sampling is sensitive in the 
selection of the seeds which could also lead to the inclu-
sion of specific groups in each city and fail to represent 
the entire population of the state capital or even the state.

EthICS And dISSEMInAtIon
Individuals must voluntarily agree to participate and 
must sign the free and informed consent form. The 
study follows the ethical recommendations of Resolu-
tions 347/05, 441/11 and 466/12 of the National Health 
Council. Preliminary results will be presented as a poster 
presentation and/or in oral presentations at national 
and international congresses, and the final results will be 
submitted for publishing in peer- reviewed open- access 
journals. The results will also be presented in a personal 
meeting to the Ministry of Health of Brazil, which is a 
partner in the development of this project, and the infor-
mation can be used to plan public strategies for STI and 
HPV infection reduction. Finally, we intend to publish a 
booklet aimed at the target participants of the study to 
convey the information we find.
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