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Factors associated with HIV infection among
a respondent-driven sample of men who have
sex with men in Salvador, Brazil
Fatores associados a infecção por HIV numa amostra respondent-driven
sampling de homens que fazem sexo com homens, Salvador
Sandra BrignolI, Ligia KerrII, Leila Denise AmorimIII, Inês DouradoIV

ABSTRACT: Human immunodeficiency virus (HIV) continues to disproportionately affect men who have
sex with men (MSM); therefore, we investigated the sociodemographic, biological, and sexual behavioral risk
factors associated with HIV infection in the city of Salvador, Bahia. This study is part of the national survey
Behavior, Attitudes, Practices and Prevalence of HIV and Syphilis among men who have sex with men in 10
Brazilian Cities, which is a cross-sectional survey whose participants were selected by means of the respondentdriven sampling. Exact logistic regression analysis was used to measure the association of potential risk factors
with HIV infection due to an HIV prevalence lower than 10% and a small sample size (383). The prevalence of
HIV was 6.3% (95%CI 3.9–8.8) and the risk factors associated with HIV infection in our adjusted final model
included having never been tested for syphilis (OR = 3.1; 95%CI 1.3 – 7.3) and having more than eight sexual
partners (OR = 3.3; 95%CI 1.4 – 8.1). This study highlights the high prevalence of HIV among MSM in the
sample compared with the general population and confirms the importance of testing for syphilis in the context
of the HIV epidemic as early detection may provide opportunities to prevent sexually transmitted diseases.
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RESUMO: Diante das evidências de que os homens que fazem sexo com homens são afetados de forma desproporcional
pelas infecções por HIV, investigamos os fatores de risco sociodemográficos, biológicos e de comportamentos
sexuais associados à infecção por HIV, na cidade de Salvador, Bahia. Este trabalho é um recorte da pesquisa nacional
“Comportamento, atitudes, práticas e prevalência de HIV e Sífilis entre homens que fazem sexo com homens em 10
cidades brasileiras”, que foi do tipo corte transversal e selecionou participantes via técnica Respondent Driven Sampling.
Devido à prevalência do HIV ser menor do que 10% e ao reduzido tamanho da amostra (383), utilizamos regressão
logística exata nas análises para medir associação entre os fatores de risco e a infecção por HIV. A prevalência do HIV foi
de 6,3% (IC95% 3,9 – 8,8), e após o ajuste do modelo final, os fatores de vulnerabilidade que se associaram à infecção
por HIV foram: não fez teste de sífilis na vida (OR = 3,1: IC95% 1,3 – 7,3), ter mais de 8 parceiros sexuais (OR = 3,3;
IC95% 1,4 – 8,1). Este estudo mostrou a alta prevalência do HIV na amostra, em comparação a população geral,
bem como confirmou a importância da realização do teste de sífilis na vida no contexto da epidemia do HIV, sendo
que essa detecção precoce permite uma aproximação das ações de prevenção para DST.
Palavras‑chave: HIV. Sífilis. Populações vulneráveis. Homossexualidade masculina. Fatores de risco. Modelos logísticos.

INTRODUCTION
The growing human immunodeficiency virus (HIV) epidemic in the population of men who have sex with men (MSM) has reignited the debate on the factors
associated with the high prevalence of HIV in this population in different parts of
the world 1. This increase is more pronounced in countries with limited capacity
to implement social, and health policies guided by the human rights, especially on
those countries where relationships between people of the same sex are criminalized and homophobia is high 2. Furthermore, the low socioeconomic status that the
MSM population is often exposed to and the high prevalence of sexual risk behaviors for sexually transmitted diseases (STDs) and HIV1, contribute to increase the
vulnerability of this population 3.
In Brazil, the prevalence of HIV among MSM is approximately 22 times higher than in
the general population, 18 times higher than in the general male population and two times
higher than among drug users and female sex workers4,5. This trend is similar in other countries where the risk of HIV infection among MSM has remained high in recent years in comparison to other population groups1.
In Salvador (BA), the epidemiological studies of HIV epidemic among MSM are rare.
Scientific studies and on the ground analysis can contribute to the implementation of
intervention actions among MSM and their personal network. Therefore, this study aimed
at estimating the prevalence of HIV infection and investigating its associated risk factors
within a network of personal relationships (social networking) of sampled MSM living in
the city of Salvador.
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METHODS
This analysis is part of a multicenter study: Behavior, Attitudes, Practices and Prevalence
of HIV and Syphilis among Men Who Have Sex with Men in 10 Brazilian Cities. We considered data from Salvador (BA), which is one of the surveyed cities. This is a cross-sectional study whose targeted population was MSM living in that city. Inclusion criteria were
men aged 18 years or more, who reported having at least one physical sexual contact with
another man in the past year, presented a recruitment coupon within the validity period,
were not under the influence of drugs or alcohol, did not identified themselves as transsexual or transvestite, and accepted the conditions of participation in the study by signing the
informed consent form4.
The sampling technique used to select the participants was the respondent-driven sampling (RDS)6,7, which consists of recruiting individuals who are part of the same social network and allow estimating the selection probability a posteriori. RDS is a sampling method
for studying hard-to-reach populations6-8. The recruitment process begins with the intentional selection of the “seed” subjects, who are then responsible for recruiting their peers.
Each recruited subject is responsible for recruiting other individuals of their social network,
consequently creating a recruitment chain.
The sampling plan of the study forecasted the selection of 350 participants in Salvador4,
according to the requirement of the Health Ministry, which is described in the public notice.
However, an increase in the number of participants in that city was necessary when sample size was calculated. A total of 394 MSM were recruited, and 383 (97%) met the inclusion criteria previously described. Data collection occurred between October 29, 2008 and
October 30, 2009.
Six MSM (“seeds”) were selected during formative research by means of a focus
group. These individuals began recruiting participants who formed the first wave—
the first sequence of MSM recruited in the study. Each seed and the other participants
received three numbered coupons in an invitation format to invite other MSM of their
social network. The following waves — recruitment sequences — were thus structured9.
Subsequently, 12 seeds were added to replace those who failed to recruit. At the end of
the sampling process, 4 seeds were able to continue with the recruitment process, producing the recruitment chain of the study9.
Participants presented themselves at a health-care facility (headquarter of the project) and were referred to the interview after the validation of the coupon and signing of
the informed consent form. In order to complement data for the study, 27 questions were
added to the standard questionnaire for the 10 cities, involving the search for health care
and use of health-care services, among other issues. The MSM who agreed to be tested for
HIV and syphilis were referred to pre and post test counseling. Tests and counseling were
performed in compliance with orders no. 34 of 28.10.2005 and no. 3242 of 30.12.2011 from
the Brazilian Ministry of Health4,9.
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HIV infection (response variable) was determined by rapid test (Rapid Check HIV–
1&2 and Bio-Manguinhos HIV–1&2). The rapid test SD BIOLINE Syphilis 3.0 was also
used to detect antibodies to Treponema pallidum, which identifies the occurrence of syphilis throughout life.
The questionnaire addressed key issues in the context of HIV infection but questions
were disposed in different blocks. These questions were grouped and included the following: “Told someone he is sexually attracted to men;” “Experienced some kind of discrimination or name-calling (ever or in the last year);” “Had access to information on STD or
condoms;” “Is engaged in or have information about any activity organized by church, religious group, non-governmental organization, human rights/AIDS/HIV groups;” “Social
class,” and “STD symptoms.”9. Based on the literature review the following sexual practices
in the 6-month period prior to the interview were selected9:
1. number of sexual partners, including men, women, and transvestites (steady, casual,
and commercial partners);
2. unprotected receptive anal intercourse (URAI) with casual male partners; and
3. URAI with steady male partners9.
Potential risk factors associated with HIV infection were grouped according to:
1. sociodemographic factors;
2. sexual risk behavior;
3. biological factors; and
4. health-care services.
Such grouping aimed at facilitating the comparison of the results found in the study to
the literature9.
To estimate the prevalence of HIV, missing or undefined data for rapid test result were
completed as negative for those that self-reported being HIV negative. Two regression models were adjusted to perform the sensitivity analysis for this procedure: one considering data
imputation for the missing results of the HIV test and the other without data imputation.
No significant differences between these models were found. It is worth noting that missing
data for the response variable (HIV infection) “breaks” the recruitment chain, which can
cause under or overestimation of the prevalence of HIV when using RDS method. Thus,
we chose the regression model with inclusion of imputed data, which follows the same
methodology adopted for the analysis of the data for the 10 cities, allowing comparability
of the results4. The 18 seeds were included in the analysis to avoid loss of information for
the estimated sample.
Prevalence rates were calculated by the conventional method, that is, the ratio between
positive cases and total number of MSM who underwent testing in the study. The mean and
standard deviation were used, respectively, as central tendency and variability measures for
the descriptive analysis of the quantitative variables. With regard to the categorized variables, absolute and relative frequencies were calculated. The analysis of the recruitment
pattern was performed using the similarity measure for the HIV serology between recruiter
259
REV BRAS EPIDEMIOL ABR-JUN 2016; 19(2): 256-271

BRIGNOL, S. ET AL.

and recruit (homophily)7 (Table 1). Frequency calculations of the variables of interest and
homophily were conducted using the software RDSAT Respondent-Driven Sampling Analysis
Tool 6.0.1. (www.respondentdrivingsampling.org). Bivariate and multivariate analyses used
exact logistic regression10 since the prevalence of HIV in the study sample was lower than
10%, characterizing a rare event from the statistical perspective. Furthermore, the sample
size (383 MSM) generated low frequencies for the categories of risk factors selected for the
analyses, which could compromise the estimating process for the association measure11.
The selection of variables included in the final logistic regression model was based on
p-value. Variables with p-value lower than 0.10 in bivariate analysis and those variables that
Table 1. Recruitment standard homophily according to sociodemographic factors and sexual
risk behaviors related to HIV infection in men who have sex with men, Salvador (2008–2009).
Factors

Homophily (% of recruitment)

HIV

Negative

Positive

Negative

–0.009 (0.93)

0.009 (0.07)

Positive

0.078 (0.94)

–0.078 (0.06)

Sex category

MSM

Homosexual/gay

0.22 (0.62)

–0.22 (0.38)

–0.475 (0.27)

0.475 (0.73)

More than eight years

Up to eight years

More than eight years

0.485 (0.84)

–0.485 (0.16)

Up to eight years

–0.04 (0.667)

0.04 (0.333)

More than 600.00 BRL

Up to 600.00 BRL

More than 600.00 BRL

0.276 (0.76)

–0.276 (0.24)

Up to 600.00 BRL

–0.11 (0.59)

0.11 (0.41)

Between 30 and 53

Under 30

0.372 (0.5)

–0.372 (0.5)

–0.246 (0.15)

0.246 (0.85)

Did not go

Went

Did not go

–0.013(0.87)

–0.013(0.13)

Went

0.843(0.98)

–0.843 (0.02)

Nightclub

Did not go

Went

Did not go

–0.018(0.85)

0.018 (0.15)

Went

0.277 (0.90)

–0.277 (0.10)

MSM
Homosexual/gay
Education (in years of schooling)

Income

Age (in years)
Between 30 and 53
Under 30
Bar

MSM: men who have sex with men.
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regardless of their statistical significance were indicated in literature as important factors
associated with HIV infection1 were considered risk factor. The estimation of the odds ratio
(OR) in the final model was presented with a 95% confidence interval (95%CI).
The software STATA® (Statistical Data Analysis, version 12.0) was used for bivariate and
multivariate analyses. The RDS sample weights were not included in these analyses because
this approach has not been defined by the RDS-analysis methodology12 and the weights were
also not used in the descriptive analysis to maintain the same standards.
The research protocol was conducted in compliance with the ethical criteria in the
Resolution No. 196/96 of the National Health Council on research involving human subjects. The National Bioethics Commission of the Ministry of Health (CONEP, Protocol
No. 14494) and the Research Ethics Committee of the Bahia State Department of Health
(SESAB, Protocol No. 241/2008) approved the project. The authors of this study state that
there are no conflicts of interest related to the multicenter study described in this article.

RESULTS
The 394 participants of this study were selected by 18 recruiters or “seeds.” Of the
total, 383 MSM (97.0%) met the inclusion criteria and were included in the data analysis. Four seeds recruited 92% of the total MSM. The expense reimbursements by means
of meal vouchers were not retrieved by 22.4% of the participants, and 67.4% of the distributed recruitment coupons were not redeemed — meaning that MSM who received a
numbered coupon from their recruiters did not visit the health-care facility to participate
in the research. More details about the recruitment method can be found in already published studies that describe the methodology comprehensively and contain figures that
illustrate the recruitment chain4,9.
The prevalence of HIV infection among MSM who underwent rapid testing (94.0%)
was 6.3% (95%CI 3.9 – 8.8), and rapid testing for syphilis was positive for 9.7% of the
participants. HIV or syphilis test at least once in life was reported by 44% and 73% of
the participants respectively. In addition, 24.4% of the participants reported STD symptom in the last year (Table 2). Respondents were predominantly young adults aged 25
years, with an educational level equivalent to high school, that is, 11 years of schooling.
The average family income was 1,733.33 BRL (approximately 984 USD at the time of
the interviews), and the median was of 1,000.00 BRL (approximately 568 USD at the
time of the interviews) for an average of three people living in the same household.
Most participants belonged to the lower-middle class (84.3%) and were predominantly
black (91.1%) (Table 2).
Among respondents, 51.6% identified themselves as homosexuals or gays, and 57.3% experienced some kind of discrimination in the last year. The average number of sexual partners
was 8.2 in the 6 months preceding the interview. The mean and median age at first intercourse was 14.5 and 15 respectively. URAI with a casual partner and with a steady partner in
the 6 months preceding the interview was reported by 32 and 45.1% respectively (Table 2).
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Table 2. Descriptive analysis of socioeconomic, demographic and other risk factors for HIV infection
in men who have sex with men, Salvador (2008–2009).
Factors

n

Mean

Median

Min.

Max.

Family income

271

1,733.30

1.000

0

60,000a

Number of people living in your household

381

3.1

3

0

54b

Education (in years of schooling)

382

11.4

11

1

22c

Current age

382

25.3

24

18

53

With how many partners have you had
sexual intercourse (in the last 6 months)?

362

8.2

3

1

451

Age at first intercourse

383

14.5

15

6

28

n

%

Negative

359

93.7

Positive

24

6.3

Negative

335

90.3

Positive

36

9.7

No

100

27.7

Yes

274

73.3

No

214

55.9

Yes

169

44.1

No

289

75.6

Yes

94

24.4

White/others

34

8.9

Black

349

91.1

Variables
Result of the rapid screening test for HIV

Result of the rapid screening test for syphilis

Syphilis testing at least once in life

HIV testing at least once in life

STD symptomsd

Race/color

Economic class (Brazilian Economic Classification Criteria)
Upper class/upper middle class

60

15.7

Lower middle class/
working class/lower class

323

84.3

MSM

184

48.2

Homosexual/gay

198

51.6

Yes

161

48.8

No

169

51.2

Sex category

Told someonee you are sexually attracted to men

Continue...
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Table 2. Continuation.
Variáveis

n

%

Experienced some kind of discrimination regarding race/color, social status, age, sexual orientation,
or name-calling (ever or in the last year)
No

164

42.7

Yes

219

57.3

URAI with male casual partner in the last 6 months
Did not have anal intercourse or always
used a condom during anal intercourse

148

68.0

Did not use a condom during anal
intercourse at least once

70

32.0

URAI with a male steady partner in the last six months
Did not have anal intercourse or always
used a condom during anal intercourse

93

54.9

Did not use a condom during anal
intercourse at least once

176

45.1

Family income: four families declared an income equal to or exceeding 17,000.00 BRL, and only one family declared
an income of 60,000.00 BRL; bsome participants lived in public institutions; cconsidering the years spent in graduate
school; dSelf-report of the occurrence of sores, blisters, warts, and discharge on or from the penis or anus; efather,
mother, relative or co-worker; URAI: unprotected receptive anal intercourse.
a

The analysis of the similarity measure (homophily) between recruiter and recruit
(Table 1), according to the HIV serology, generated a homophily measure of –0.078
among HIV-positive recruiters who also recruited other MSM with positive serology.
Among HIV-negative recruiters, who recruited other participants with the same serology, homophily was –0.009, close to zero. However, when considering some sociodemographic factors, it was found that participants who identified themselves as homosexuals or gays recruited participants with the same sexual identity, more similarly (0.48)
in comparison to the recruiting similarity for men classified as MSM, who recruited
participants in the same category (0.22). With regard to age, peer recruitment among
younger participants (0.37) and among MSM aged more than 30 years (0.25) presented
low homophily measures. Similar pattern was observed when considering the income
categories. However, recruiting among those with higher level of education (with more
than 8 years of schooling) presented homophily of 0.49 while this measure is 0.04 among
the less educated who recruited participants in the same category. Considering the regularity to some gay sociability locations to look for sexual partners, it was found that
among bar-goers, recruitment indicated high homophily (0.84) different from those
participants who went to nightclubs (-0.28).
In the bivariate analysis (Table 3), no socioeconomic factor was significantly associated
with HIV infection (p > 0.10). The factors associated with HIV infection were: have had over
eight partners in the last 6 months (OR = 3.5; 95%CI 1.4 – 8.7); first physical sexual contact
before 15 years of age (OR = 2.8; 95%CI 1.1 – 7.6); occurrence of syphilis throughout life
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Table 3. Bivariate analysis of the association between risk factors and HIV infection in men who
have sex with men, Salvador (2008–2009).
n

Fatores

Total

HIV +
(n = 27)
n

ORa

95%CI

p-Value

0.6 – 4.7

0.467

0.1 – 1.9

0.513

0.9 – 5.6

0.071

(%)

Socioeconomic and demographic factors
Family income
Up to 1,000 BRL

143

8

5.6

1

More than 1,000 BRL

128

11

8.6

1.6

More than 8 years

314

24

7.6

1

Up to 8 years

68

3

4.4

0.6

Between 18 and 29

290

16

5.5

1

Between 30 and 53

92

11

12.0

2.3

Education (in years of schooling)

Current age (in years)

Sexual behavioral factors
Compared to you, your last casual sex partner is
Less exposed to risks

87

4

4.6

1

Exposed to the same amount of risks

192

19

9.9

2.3

0.7 – 9.5

0.202

More exposed to risks

89

4

4.5

0.9

0.2 – 5.4

1.000

0.9 – 8.7

0.088

0.2 – 2.8

1.000

0.2 – 2.3

0.634

Told someoneb you are sexually attracted to men
Yes

161

5

1

No

169

22

2.5

URAI with male casual partner in the last 6 months
Did not have anal intercourse or always
used a condom during anal intercourse

183

14

8.1

1

Never used a condom during anal
intercourse

70

5

7.6

0.9

URAI with a male steady partner in the last 6 months
Did not have anal intercourse or always
used a condom during anal intercourse

101

8

7.9

1

Never used a condom during anal intercourse

96

5

5.2

0.64

Total number of sexual partners (men, women, and transvestites) in the last 6 months
Less than three partners

184

11

1

Between three and eight partners

105

3

0.46

0.8 – 1.8

0.369

More than eight partners

73

11

2.8

1.03 – 7.5

0.042

15 or over

200

8

4.0

1

Under 15

182

19

10.4

2.798

1.14 – 7.61

0.023

Age at first intercourse (years)

Continue...
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Table 3. Continuation.
n

Fatores

Total

HIV +
(n = 27)
n

ORa

95%CI

p-Value

2.3 – 22.9

0.000

2.0 – 13.2

0.000

0.8 – 4.8

0.156

0.3 – 1.4

0.299

1.1 – 6.6

0.021

0.3 – 3.0

1.000

0.1 – 0.9

0.030

0.5 – 3.4

0.690

0.4 – 2.4

1.000

0.2 – 1.4

0.228

(%)

Biological factors
Ever had syphilis?
No

326

20

6.1

1

Yes

21

7

33.3

7.6

Had a rapid screening test for syphilis during the study
Negative

320

17

5.3

1

Positive

44

10

22.7

5.2

No

292

17

5.8

1

Yes

91

10

11.0

2.0

Yes

169

15

8.9

1

No

214

12

5.6

0.6

Yes

274

14

5.1

1

No

100

13

13.0

2.8

STD symptomsc

Ever been tested for HIV?

Ever been tested for syphilis?

Had access to information or STD prevention materials in the last 12 months?
Yes

315

22

7.0

1

No

68

5

7.4

1.1

Received lubricant gel in the last 12 months
Yes

50

8

16.0

1

No

333

19

5.7

0.3

Yes

149

9

6.0

1

No

234

18

7.7

1.3

Engaged in or know of any organized activityd

Used or frequently use any SUS health-care service?
Yes

217

16

7.4

1

No

151

11

7.3

0.9

Yes

96

10

10.4

1

No

283

17

6.0

0.5

Have health insurance?

OR: odds ratio; 95%CI: 95% confidence interval; aexact logistic regression without the use of respondent-driven
sampling weights; bco-worker, father, mother, relatives; URAI: unprotected receptive anal intercourse; cself-report
of the occurrence of sores, blisters, warts, and discharge on or from the penis or anus; dchurch/religious group/nongovernmental organization regarding HIV/AIDS/Human Rights; SUS: Brazilian Unified Health System.
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(OR = 7.6; 95%CI 2.3 – 22.9); positive result on the rapid test for syphilis (OR = 5.2; 95%CI
2.0 – 13.2); not telling anyone he is attracted to men (OR = 2.5; 95%CI 0.9 – 8.7); have had
over eight sexual partners in the 6 months prior to the interview (OR = 2.8; 95%CI 1.03 –
7.5); never have been tested for syphilis (OR = 2.8; 95%CI 1.1 – 6.6); and not receiving lubricant gel in the last year (OR = 0.3; 95%CI 0.1 – 0.9).
In the final multivariate logistic regression model (Table 4), the following factors
remained associated with increased chance of HIV infection: never have been tested
for syphilis (OR = 3.5; 95%CI 1.4 – 9.0) and have had over eight sexual partners in the 6
months prior to the interview (OR = 3.0; 95%CI 1.1 – 8.3). The goodness of fit assessment of this model was performed by means of the Hosmer–Lemeshow test10, which
indicated the acceptance of the hypothesis that the model revealed a good fit for the
present factors (p-value = 0.29; n = 353).

DISCUSSION
The demographic profile of the participants is similar to the one found in other RDS
studies13–15 and also in studies that used different recruiting methodologies16–18, which indicate
greater risk to HIV among MSM with such characteristics, that is, lower income, median
schooling, and age around 25 years.
The prevalence of HIV among the MSM participating in the study (6.3%), despite being
lower than the average found in the 10 cities (14.2%)4, is considered high since this prevalence is 0.6% in the Brazilian general population and 0.8% in the general male population. Therefore, the prevalence found is approximately 10 times higher5 if compared to the
Brazilian general or male populations. This prevalence is also higher compared to that of
young population (0.12%), young gay men (1.2%), and male industrial workers (1.7%)5,19.
High prevalences of HIV among MSM were also found in lower and lower-middle-income
countries in a variety of studies1,16,20. Results of RDS studies in those populations in different countries also reveal high prevalences of HIV infections or even higher than those found
in this sample15,21,22.

Table 4. Multivariate analysis of factors associated with HIV infection in men who have sex with
men, Salvador (2008–2009).
Vulnerability factor

OR

95%CI*

p-Value

Have never been tested for syphilis

3.5

1.4 – 9.0

0.007

Between three and eight partners

0.5

0.1 – 2.0

0.467

More than eight partners

3.0

1.1 – 8.3

0.032

Number of sexual partners

OR: odds ratio; 95%CI: 95% confidence interval; *exact logistic regression.
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Self-report of a syphilis infection history was associated with HIV infection. It is
known that syphilis and other ulcerative STDs facilitate HIV transmission17, an association demonstrated in several studies with MSM in different countries1,20,23–25. The association between the number of sexual partners in the 6 months prior to the interview and
HIV infection is consistent with the findings in recent literature, including similar results
in other studies using RDS13,21,22,26,27. A large number of sexual partners is considered a
sexual risk behavior for HIV infection in the MSM population1,16,28–30. Although the cutoff point for the number of sexual partners varies widely in the studies, in this study and
in research conducted in other countries MSM had a high number of sexual partners in
the 6 months preceding the survey.
Age at first intercourse was associated with HIV infection; it is also known that the early
onset of sexual life may increase the risk of HIV infection and other STDs18. Furthermore,
risky behaviors adopted at the onset of a person’s sex life may be repeated in other sexual
encounters throughout life such as not using condoms31. As the individuals become older,
they accumulate risks to many health problems in life. In this context, early sexual debut
extends the risk period, as there is more exposure. This factor has been little explored in
studies with MSM and in RDS research, more often being analyzed in studies with young
populations in the STD and reproductive health contexts18,31. The early onset of sexual life
found for the MSM in this study follows the tendency of the general population, according to the latest Survey of Knowledge, Attitudes and Practices in the Brazilian Population
aged 15 – 64 years (PCAP)19.
The test for syphilis ever in life was associated with HIV infection. This may suggest a
distance between this population and the health services since there is available information
by means of counseling in addition to tests for DSTs in such health-care locations. Without
proper information and support that may be provided by the health services, these men are
potentially more vulnerable, and consequently more likely to be infected with HIV, either
by their sexual risk practices or by not being regularly tested for syphilis or HIV. Access to
these tests is important for the prevention of syphilis and HIV and also fundamental for the
diagnosis of other STDs5,32. We also observed a higher percentage of the test for syphilis at
least once (73.3%) compared to the test for HIV in the lifetime (44.1%). Thus, health services are missing an opportunity to test HIV in the MSM population and also the chance to
include those men in prevention actions for STDs, because syphilis is recognized as a risk
factor for HIV and other STDs13,16,18,31.
Final regression model shows the association of each variable with HIV infection
adjusted by the other variables. The factors that associated with HIV infection were also
identified in other RDS studies, indicating the consistency of this study based on the literature. However, age at first physical sexual contact has been little explored in studies concerning risk factors related to HIV infection in Brazil, frequently appearing in reproductive
health studies with young populations18,31. In this study, age at first physical sexual contact
was associated to HIV infection.
These results indicate an unfavorable situation for MSM in relation to HIV infection in
the study sample in Salvador, revealing an immediate need to increase the offer for HIV
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and syphilis tests, among other preventive actions related to HIV and STDs. We also recommended that studies continue to be conducted within the MSM population to monitor
the prevalence of HIV in the population. We should also consider that this population is at
an increased risk within the context of the HIV epidemic1 as MSM are embedded in sociocultural, political, and institutional contexts33–37 that do not always favor the reduction of
their exposure to HIV3.

LIMITATIONS
Because of the unfeasibility of obtaining a random MSM sample in the city of
Salvador, as it is a stigmatized and hard-to-reach population, we used the RDS method.
The recommended sample size for RDS studies is five times higher than that estimated
for simple random samples38,39, thereby incorporating the design effect in the calculation.
Another unresolved issue in the data analysis from the RDS is the dependence between
sampling units (recruiter–recruit) due to the selection bias in the choice of MSM who
receive the invitation, understood as a non-random subjective criterion that may affect
the results of the inferential analyses38,39. Despite such limitations, RDS has proved to
be an effective alternative to access hard-to-reach populations, as a different option for
convenience samples8,40.
Due to potential selection bias in the participant’s recruitment by means of RDS, mainly
because there is a degree of similarity (homophily) between recruiters and recruits regarding
sexual identity, education, and regularity to gay sociability locations, the association results
should be interpreted with caution, as they may be influenced by the recruitment characteristics presented in this study sample.
The sample size (383 MSM) in this study, as a counterpoint to RDS limitations, surpass the
size of many other RDS studies with MSM, thus becoming an important aspect for the estimation of the prevalence of HIV considering the profile of MSM of this study. Nonetheless,
recruitment was conducted by 4 of the 18 seeds, and only one seed was responsible for the
recruitment of most MSM. Therefore, the diversity of the MSM population characteristics in
Salvador may not have been represented in the sample, thus influencing the estimates found.

CONCLUSION
The prevalence of HIV infection was high among study participants. The results of this
study demonstrate a social and programmatic vulnerability among MSM, which compromises
their ability to protect themselves from HIV infection. Testing for syphilis at least once in life
has been determined as a significant factor in the context of HIV infection. The moment of
the syphilis test is a gateway to other health-care services, which may be an excellent opportunity for preventive actions for HIV and other STDs as well as a moment to pay greater
attention to the sexual health of the MSM population. Thus, there is an immediate need
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to expand the offer for HIV and syphilis testing, among other preventive actions related to
HIV and STDs. Large number of sexual partners is a factor associated with the infection in
this study, thus requiring an objective approach regarding preventive actions for HIV infection. We must also consider that this population is at an increased risk within the context
of the HIV epidemic1 as MSM are embedded in sociocultural, political, and institutional
contexts33,34 that do not always favor the reduction of their exposure to HIV3. We also recommended that studies continue to be conducted within the MSM population to monitor
the prevalence of HIV in this population.
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