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ABSTRACT
Background: Unawareness of HIV infection is a public health
challenge that needs to be addressed, particularly in the case of
men who have sex with men (MSM), since recent data are
reporting increasing rates of HIV in this population in Puerto Rico.
Objectives: We examined differences in the prevalence of HIV
infection and unawareness among MSM in 2011 and 2014 using
data from the National HIV Behavioral Surveillance System, 2011
and 2014.
Methods: Bivariate analyses was used to compare demographical
and behavioral characteristics in both cycles (2011 and 2014).
Prevalence ratio (PR) was assessed with Poisson regression models
to determine changes in HIV prevalence and unawareness across
cycles, using the 2011 NHBS-MSM cycle as reference group.
Results: A stable rate in HIV prevalence was observed in 2011 and
2014. There was a higher prevalence in 2014 than in 2011 in
multiple behavioral characteristics such as age at sexual initiation,
the number of sexual partners in the 12 months prior to being
interviewed, HIV testing in the year prior to being interview, and
the disclosure of sexual orientation to a healthcare provider. A
significant decrease in HIV unawareness was reported (76.67%,
2011; 46.51%, 2014). Age-adjusted regression models showed a
marginal reduction of 55% in HIV unawareness for men who
disclosed their sexual orientation to their healthcare providers.
Conclusion: Behavioral surveillance systems in groups such as MSM
in on the island will aid to monitor prospectively the effectiveness of
HIV testing outreach and engagement, as well as capacity capacity-
building strategies targeted towards health care providers, aimed to
increase HIV testing and awareness among this group.
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Introduction

Men who have sex with men (MSM) represent approximately 2% of the United States (US)
population but account for 64% of all newly diagnosed HIV cases (Centers for Disease
Control 2016). Compared with any US state or territory, When Puerto Rico had the
third highest all cause death rate for adults and adolescents diagnosed with HIV which
rate was up to 6 times higher that of Mexicans living in the US (Centers for Disease
Control 2012, 2014). In Puerto Rico, as of May 2016, a total of 20,243 persons were
living with HIV/AIDS (Puerto Rico Health Department 2016). Of those living with
HIV, 26.0% of the men were MSM (Puerto Rico Health Department 2016). In the last
couple of years, an increasing trend in number of newly diagnosed HIV cases among
MSM has been reported in the US and China (Huang et al. 2015). Of the US territories,
Puerto Rico had the second highest rate of HIV infection (Centers for Disease Control
2009). In 2013, the percentage of infections in MSM in Puerto Rico surpassed the percen-
tage observed in any other at-risk population (of men), with male-to-male sexual contact
becoming the principal mode of transmission for newly diagnosed cases for that year on
the island (Programa Vigilancia de VIH/SIDA 2015).

Given the differences between the island and the mainland, it is important to evaluate
local context and changes in behaviors to develop targeted strategies for MSM in Puerto
Rico. Because there are considerable gaps in the availability of risk factors related to behav-
ioral practices with the HIV case datasets, other surveillance systems help us to identify
changes in behaviors that could inform the observed risk of acquiring HIV infection
(Garofalo et al. 2007). Therefore, to monitor HIV-related risk behaviors in groups at
high risk of HIV infection and with an eye toward better targeting and evaluating HIV
prevention efforts, the National HIV Behavioral Surveillance System (NHBS) was devel-
oped (Centers for Disease Control 2011).

Several risk factors have been associated with HIV infection, including social, struc-
tural, and behavioral factors. For example, in a study in eastern China, Yang et al.
found that a lack of comprehensive knowledge of HIV was associated with an increased
risk of being diagnosed with HIV (Yang et al. 2016). Another study found an association
between social stigma and testing positive for HIV (Stahlman et al. 2015). Furthermore,
access to healthcare services plays an important role in the prevention of HIV. In a
study conducted in Nevada among young MSM, several barriers to HIV testing were
found, such as the lack of transportation, the lack of a phone, the cost of the test, concerns
about parental consent (for patients under 18 years old), the wait time for results, and
unfriendly test environments (Pharr, Lough, and Ezeanolue 2015). Nonetheless, behav-
ioral risks such as the unawareness of HIV infection are important. The unawareness of
HIV infection might be a possible explanation for the disproportionate number of new
HIV infection cases among MSM. Such unawareness has been recognized as a public
health challenge that still needs to be addressed (Wejnert et al. 2013). A study by the
CDC (2010) shows an HIV prevalence of 19% in a study sample drawn from 21 cities
in the US, with the cities of San Juan, Caguas, and Guaynabo in Puerto Rico included.
It also indicates that 44% of those infected with HIV were unaware of their infection
(Colón-López et al. 2013). These findings pose a concern regarding the effectiveness of
strategies for HIV prevention and control within this group, primarily since the unaware-
ness of HIV infection and risk practices were relatively high among MSM (Centers for

2 S. M. DE LEÓN ET AL.



Disease Control 2010). Overall, recent studies that examine changes in prevalence and
unrecognized infections in Puerto Rican MSM are scarce. Using the data obtained in
the 2011 and 2014 MSM cycles of the NHBS, we aim to examine the changes being experi-
enced by this population, with the intention of better understanding the current situation
and developing adequate prevention strategies for the members of this community.

Methods

The NHBS is a Centers for Disease Control (CDC) initiative which has monitored
behavioral conduct among high-risk populations such as MSM, heterosexuals at
high risk for HIV infection (HET), and injection drug users (IDU) since 2003 (MacK-
ellar et al. 2007; Wejnert et al. 2013). This behavioral surveillance system is conducted
in 22 states and territories of the United States. For this analysis, data from the
NHBS-MSM San Juan metropolitan area (SJMA) from the cycles of 2011 and 2014
were used.

Details of the NHBS-MSM recruitment have been detailed elsewhere (Wejnert et al.
2013; Reilly et al. 2014; Risser and Montealegre 2014). Briefly, MSM recruitment was
conducted using venue-based sampling. Simple random sampling was used for the
venue selection. Eligible men were invited to participate in an interview consisting of
a standardized questionnaire that elicited the potential participant’s demographics
and explored his HIV risk behaviors (sexual, drug, and alcohol practices) and testing
and prevention practices. To be eligible, the participant had to be male, 18 years of
age or older, residing in the San Juan metropolitan statistical area, and able to
provide consent and complete the interview in English or Spanish. Oral consent was
provided because of the CDC’s confidentiality protocols. Those who completed the
interview were asked to undergo an HIV test on site. The men were compensated
for the time they spent participating in the interview and taking the HIV test; a
$25.00 incentive was given for each completed part. The study protocol was approved
by the Institutional Review Board (IRB) of the University of Puerto Rico Medical
Sciences Campus.

Measures

In both cycles (2011 and 2014), all the respondents were offered anonymous HIV
testing, regardless of self-reported HIV-infection status, and were given the opportunity
to receive their test results. Study participants had the option of picking up their HIV
test results in a community-based organization–designated office from the NHBS prin-
cipal investigator and study coordinator. For those participants who had a positive HIV
diagnosis, counseling was offered by a trained member of the NHBS staff. HIV testing
was performed with OraQuick (OraSure Technologies, Bethlehem, Pennsylvania) for
the 2011 MSM cycle and Clearview COMPLETE HIV 1/2 (Alere Inc., Waltham,
Massachusetts) for the 2014 MSM cycle. For men who had a preliminary positive
result on their HIV rapid test, ELISA and western blot (WB) confirmatory testing
was performed. A nonreactive rapid test was considered a definitive negative result;
reactive (preliminary positive) rapid test results were considered definitively positive
only when confirmed by WB.
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Sociodemographic and behavioral variables

To establish a comparison between the two MSM cycles, sociodemographic and risk-
behavior variables were analyzed. Age, level of education, and household income were
used to describe the demographic composition of the participating population of
SJMA-MSM. The sexual identity of each participant was assessed as falling within 1 of
3 categories: homosexual, heterosexual, or bisexual. Participants who admitted having
disclosed their sexual orientation (i.e. being sexually attracted to other men) or who
revealed that they had had sex with one or more men were considered to be ‘out,’ regard-
less of their purported sexual identity. Because the purpose of the analysis was to identify
changes in the prevalence of HIV in MSM, risk behaviors recognized in the scientific lit-
erature, such as sexual initiation, number of sexual partners, and binge drinking, were
also measured. Participants with an early sexual onset (≤15 years of age) and those
who had had more than 5 sexual partners in the 12 months prior to the interview
were considered at a higher risk for HIV infection. In addition, those who had
engaged in binge drinking (having had 5 drinks or more in about 2 h) at least once a
month were also considered.

HIV unawareness

MSM unaware of their HIV infection status were those who tested HIV positive at the time
of the interview but who reported either that the results of their most recent HIV test were
negative, indeterminate, or unknown or that they had never been tested.

Statistical analysis

Similar to what has been done in previous publications using NHBS-MSM data (Wejnert
et al. 2013), we excluded from the analysis those participants whose answers were reported
as unreliable or whose interviews were incomplete (2011 n = 30 and 2014 n = 49).
Additionally, we excluded those who did not report having had sex with a man in the
12 months prior to the interview (2011: n = 58; 2014: n = 30). Bivariate analyses to
compare demographical characteristics with indicators in both cycles (2011 and 2014)
were performed using chi-squared tests. Prevalence ratio (PR) was assessed with
Poisson regression models to determine changes in HIV prevalence and unawareness
across cycles, using the 2011 NHBS-MSM cycle as the reference group.

Demographics and behavioral characteristics were included in the multivariate analysis
if they met the following criterion: at least 3 individuals (n≥ 3) in each category of the
independent variable. For those characteristics that met this criterion, PR was computed
for each category of the variable, including in the model an interaction term between
cycles and the respective variable. Then, we evaluated potential confounding variables,
using the following criteria: (1) having a sample size of greater than or equal to 5 partici-
pants within each category of the variable; (2) having 10% or less in terms of missing
values; and (3) a p-value lower than or equal to 0.10. Variables that met the criteria,
were used in the models as fixed effects. Although the variable age didn’t meet the
inclusion criteria, we decided to include it in the models due to reported differences in
the prevalence of HIV infection and unawareness, independent of age. Poisson regression
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models were calculated using the glm command (Stata). All statistical analyses were com-
pleted using Stata/SE statistical software (Release 14.1).

Study results

Table 1 presents the sociodemographic characteristics of the 2011 and 2014 NHBS-MSM
participants. The mean age for both cycles was 31.48 (±10.72) years in 2011 and 32.13
(±10.51) years in 2014. Even though the majority of men were 18–25 year old (36.42%
in 2011 and 33.73% in 2014), no statistically significant increase in age was observed
between cycles (p > 0.10). Regarding education, more than two thirds of the participants
in each cycle had both graduated from high school and attended at least some college, cor-
responding to a significant increase (in 2014) in the education level (73.73%, 2011; 85.4%,
2014) (p < 0.001). Most of the men in the two cycles were employed when they were inter-
viewed (84.89% in 2011 and 86.25 in 2014) (p > 0.10). Related to health insurance, more
than three quarters of the participant reported that they had health insurance coverage
(77.01%, 2011; 84.58%, 2014) (p = 0.006). Most of the participants identified themselves
as homosexual (85.03%, 2011; 85.6%, 2014) (p > 0.10). A statistically significant increase
in the percentage of men who reported ever having disclosed their sexual orientation
(i.e. towards men) to someone was observed across both cycles (91.52%, 2011; 95.42%,

Table 1. Demographics of men who have sex with men, by NHBS cycle.
2011

n = 335
2014

n = 507
N (%) N (%) p-value

Age
Mean: 31.87 ± 10.59 years 31.48 ± 10.72 32.13 ± 10.51
18–25 122 (36.42) 171 (33.73) >0.10
26–34 105 (31.34) 166 (32.74)
≥35 108 (32.24) 170 (33.53)

Education
High school or less 88 (26.27) 74 (14.6) <0.001a

Some college or more 247 (73.73) 433 (85.4)
Employed
Yes 281 (84.89) 433 (86.25) >0.10
No 50 (15.11) 69 (13.75)

Annual household income
$0 to $19,999 179 (54.08) 236 (47.77) 0.076
≥$20,000 152 (45.92) 258 (52.23)

Health insurance
No 77 (22.99) 78 (15.42) 0.006a

Yes 258 (77.01) 428 (84.58)
Sexual identity
Heterosexual 4 (1.20) 5 (0.99) >0.10b

Homosexual 284 (85.03) 434 (85.6)
Bisexual 46 (13.77) 68 (13.41)

Disclosed sexual orientation
Yes 302 (91.52) 479 (95.42) 0.022a

No 28 (8.48) 23 (4.58)
Venue type
Bars/clubs or sex venues 264 (95.65) 388 (76.53) <0.001a

Other venuesc 12 (4.35) 119 (23.47)
aSignificant association.
bFisher’s exact test was used.
cOther venues include gyms, restaurants, parks and/or beaches, street locations, social organizations, and other places
where MSM meet.
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2014) (p = 0.022). Although the recruitments for both MSM cycles were conducted mostly
in bars/clubs or sex venues (95.65%, 2011; 76.53%, 2014), a significant reduction in the
level of recruitment taking place at these venues was observed (p < 0.001).

Behavioral risk factors of NHBS-MSM participants are shown in Table 2. Overall, par-
ticipants indicated having undergone sexual initiation at a mean age of 16.72 (±5.39) years
for sexual encounters with men and 16.69 (±4.54) years for sexual encounters with
women. A statistically significant increase in the percentage of participants who reported
having had more than 5 male partners in the 12 months prior to being interviewed was
observed (14.63%, 2011; 22.97%, 2014) (p = 0.003). An increase in the frequency of
binge drinking across both cycles was observed (64.6%, 2011; 74.43%, 2014) (p = 0.005).
Moreover, a statistically significant increase in the percentage of participants who dis-
closed their sexual orientation to their healthcare provider was observed (53.31%, 2011;
62.05%, 2014) (p = 0.016). A decrease in HIV prevalence (from 8.96% in 2011 to 8.48%
in 2014) was observed; however, changes in prevalence over time were not statistically sig-
nificant (p > 0.10). More than three quarters of MSM were unaware of their HIV infection

Table 2. Behavioral characteristics of NHBS men who have sex with men.
2011
N (%)

2014
N (%) p-value

Age of MSM sexual debut
Mean: 16.72 ± 5.39 years
<16 141 (42.34) 196 (38.81) >0.10
≥16 192 (57.66) 309 (61.19)

Age at sexual initiation with a female (if applicable)
Mean: 16.69 ± 4.54 years
<16 55 (42.31) 82 (39.05) >0.10
≥16 75 (57.69) 128 (60.95)

Number of male partners in the last 12 months
≤5 286 (85.37) 389 (77.03) 0.003a

>5 49 (14.63) 116 (22.97)
Had female partner(s) in the last 12 months
No 104 (80.0) 167 (79.9) >0.10
Yes 26 (20.0) 42 (20.1)

How often gone somewhere to meet men
Never 14 (4.18) 12 (2.37) >0.10
More than once a month 220 (65.67) 349 (68.84)
Once or less a month 101 (30.15) 146 (28.8)

Frequency of binge drinking
Never 97 (35.4) 112 (25.57) 0.005a

Once or more 177 (64.6) 326 (74.43)
Told healthcare provider about sexual orientation
No 141 (46.69) 181 (37.95) 0.016a

Yes 161 (53.31) 296 (62.05)
HIV test in the last 12 months
No 174 (52.41) 243 (47.93) >0.10
Yes 158 (47.59) 264 (52.07)

Healthcare provider offered HIV test
No 191 (78.60) 289 (72.98) >0.10
Yes 52 (21.40) 107 (27.02)

HIV positive
No 305 (91.04) 464 (91.52) >0.10
Yes 30 (8.96) 43 (8.48)

HIV unawareness
No 7 (23.33) 23 (53.49) 0.010a

Yes 23 (76.67) 20 (46.51)
aSignificant association.
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in 2011 (76.67%), while in 2014, less than half of MSM were unaware (46.51%). This
reduction was statistically significant (p = 0.010).

A Poisson regression model shows the prevalence of HIV-positive NHBS-MSM by
demographics and behavioral characteristics (Table 3). HIV prevalence was higher in
both cycles for men who were unemployed, who reported having health insurance cover-
age, whose first MSM encounter occurred at 15 years old or younger. And whose
first female sexual encounter occurred at 15 years old or younger. HIV prevalence was
also higher in men who had not been tested for HIV in the 12 months prior to being inter-
viewed and in men who had disclosed their sexual orientation to a healthcare provider.

Table 3. Prevalence of HIV infection among NHBS men who have sex with men.
2011a 2014

Total
HIV Positive

N (%) Total
HIV Positive

N (%)
Adjusted PRb

(95% CI)

Age
18–25 122 7 (5.74) 171 11 (6.43) 1.16 (0.43–3.14)
26–34 105 11 (10.48) 166 17 (10.24) 1.01 (0.44–2.31)
≥35 108 12 (11.11) 170 15 (8.82) 0.81 (0.35–1.89)

Education
High school or less 88 7 (7.95) 74 9 (12.16) 1.92 (0.64–5.74)
Some college or more 247 23 (9.31) 433 34 (7.85) 0.83 (0.47–1.48)

Annual household income
$0–$19,999 179 20 (11.17) 236 18 (7.63) 0.83 (0.41–1.68)
≥$20,000 152 10 (6.58) 258 23 (8.91) 1.13 (0.53–2.41)

Employed
Yes 281 22 (7.83) 433 35 (8.08) 1.11 (0.61–2.0)
No 50 8 (16.0) 69 6 (8.7) 0.47 (0.16–1.42)

Health insurance
No 77 6 (7.79) 78 6 (7.69) 1.03 (0.31–3.39)
Yes 258 24 (9.3) 428 37 (8.64) 0.96 (0.54–1.69)

Age of MSM sexual debut
<16 141 13 (9.22) 196 26 (13.27) 1.26 (0.62–2.55)
≥16 192 17 (8.85) 309 17 (5.5) 0.75 (0.35–1.59)

Age at sexual initiation with a female
<16 55 5 (9.09) 82 10 (12.20) 1.67 (0.52–5.37)
≥16 75 5 (6.67) 128 13 (10.16) 1.25 (0.39–3.98)

Number of male partners in the last 12 months
≤5 286 26 (9.09) 389 26 (6.68) 0.80 (0.45–1.43)
>5 49 4 (8.16) 116 16 (13.79) 1.98 (0.57–6.86)

Frequency of binge drinking in the last month
Never 97 9 (9.28) 112 10 (8.93) 1.01 (0.36–2.78)
Once or more 177 17 (9.6) 326 29 (8.9) 0.92 (0.48–1.75)

HIV test in the last 12 months
No 174 17 (9.77) 243 28 (11.52) 1.24 (0.63–2.42)
Yes 158 12 (7.59) 264 15 (5.68) 0.69 (0.31–1.52)

Told healthcare provider about sexual orientation
No 141 10 (7.09) 181 8 (4.42) 0.61 (0.24–1.54)
Yes 161 14 (8.7) 296 33 (11.15) 1.20 (0.64–2.25)

Healthcare provider recommended HIV test
No 191 23 (12.04) 289 22 (7.61) 0.59 (0.32–1.11)
Yes 52 3 (5.77) 107 19 (17.76) 2.97 (0.87–10.12)

PR indicates prevalence ratio.
aReference group
Note: PR for age was adjusted by told healthcare provider and number of male partners in the last 12 months; PR for told
healthcare provider was adjusted by age and male partners in the last 12 months; and PR for male partners in the last 12
months was adjusted by age and told healthcare provider.

bAdjusted by age, told healthcare provider, and number of male partners in the last 12 months.
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Using the 2011 cycle as reference group, HIV PRs were adjusted for the following
potential confounding variables: age, told healthcare provider about their sexual orien-
tation, and number of male partners in the last 12 months. Results showed an increase
in HIV prevalence in 2014 (compared to the 2011 cycle) among men 18–25 years old
(PR: 1.16; 95% CI: 0.43–3.14) and among men 26–34 years old (PR: 1.01; 95% CI:
0.44–2.31), although it was not statistically significant.

We also observed an increase in HIV prevalence in 2014 (compared to the 2011 cycle)
in men who had not gone beyond graduating from high school (PR: 1.92; 95% CI: 0.64–
5.74), MSM with household incomes greater or equal to $20,000 (PR: 1.13; 95% CI: 0.53–
2.41), men who were employed (PR: 1.11; 95% CI: 0.61–2.0), and men without health
insurance coverage (PR: 1.03; 95% CI: 0.31–3.39). In addition, a higher PR was observed
in men whose first MSM encounter occurred at 15 years or younger (PR: 1.26; 95% CI:
0.62–2.55), men whose first female encounter occurred at younger than 16 years or at
16 years old and more (PR: 1.67; 95% CI: 0.52–5.37 and PR: 1.25; 95% CI: 0.39–3.98
respectively), men who reported having had more than 5 male partners in the 12
months prior to their being interviewed (PR: 1.98; 95% CI: 0.57–6.86), men who had
engaged in binge drinking less than once in the month prior to their interview (PR:
1.01; 95% CI: 0.36–2.78), men who had not been tested for HIV in the year prior to
being interviewed (PR: 1.24; 95% CI: 0.63–2.42), men who disclosed their sexual orien-
tation to their healthcare provider (PR: 1.20; 95% CI: 0.64–2.25), and men who reported
that their healthcare provider recommended that they take an HIV test (PR: 2.97; 95% CI:
0.87–10.12). Although increases in prevalence were observed in various of the character-
istics, none of those increases was statistically significant (p > 0.05).

Unawareness of HIV infection among HIV-positive NHBS-MSM was assessed as
shown in Table 4. HIV prevalence ratios were adjusted by age and income. Unawareness
of HIV infection was higher for both cycles in men whose household incomes were less
than $20,000, in men who did not have health insurance coverage, in men whose age at
sexual initiation with a female was less than 16 years, and in men who had been tested
for HIV in the year prior to their interview. In all categories except one (binge drinking),
the level of HIV unawareness fell from 2011 to 2014. For the lone category in which there
was no reduction, we found that HIV unawareness increased (PR: 1.25; 95% CI: 0.33–4.75)
in binge drinkers in the 2014 cycle. Men who engaged in binge drinking less frequently
than once a month (on average) had increased HIV unawareness, though this increase
did not reach statistical significance (p > 0.05). Men who told their healthcare providers
about their sexual orientation showed a marginally significant reduction in HIV unaware-
ness (PR: 0.45; 95% CI: 0.19–1.06).

Discussion

To our knowledge, this is the first study that describes changes in behavioral risk factors
across time, amongMSM in Puerto Rico. Results from this study show a stable rate in HIV
prevalence from 2011 through 2014. When we compared the data from 2014 with that of
2011, we observed a decrease in unawareness, as well as an increase in participants who
disclosed their sexual orientation to their healthcare providers. Regardless of these signifi-
cant findings, HIV testing rates during this period remained constant, at about 50%
among the sexually active MSM who had not been tested for HIV in the past 12 months.
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Estimates for HIV infection were higher among youngerMSM. This suggests that young
MSM could be engaging in riskier behaviors than are older MSM, which behaviors might
include condomless anal intercourse and non-injected drug use, among others (Hoenigl
et al. 2016). Men with lower educational levels also showed higher PRs. Similar results
have been observed in other studies (Le et al. 2016; Xu et al. 2010). This reflects how dis-
parities and structural factors have an impact on the prevalence of HIV (Millett et al. 2012).
PR was also higher in those who had had more than 5 sexual partners in the 12 months
prior to the interview and in MSM with an earlier age of sexual initiation. MSM who
had not been tested for HIV in the last year showed a higher PR, which reflects the impor-
tance of HIV testing as a key strategy for HIV prevention (Chapin-Bardales et al. 2016).

There are a few results that need further explanation. For example, men who had had
sex with a woman had a higher PR regardless of the age of sexual initiation. A possible
explanation could be that these MSM are engaging in riskier sexual behaviors. MSM
who reported that their healthcare providers recommended an HIV test showed an
increase of almost 3-fold in PR. This result suggests that healthcare providers recommend

Table 4. Characteristics of HIV-positive unaware NHBS men who have sex with men.
2011a 2014

Total HIV+
Unawareness

N (%) Total HIV+
Unawareness

N (%) Adjusted PRb (95%CI)

Age
18–25 7 6 (85.71) 11 6 (54.55) 0.66 (0.21–2.07)
26–34 11 10 (90.91) 17 7 (41.18) 0.47 (0.17–1.31)
≥35 12 7 (58.33) 15 7 (46.67) 0.83 (0.29–2.38)

Education
High school or less 7 6 (85.71) 9 3 (33.33) 0.42 (0.10–1.71)
Some college or more 23 17 (73.91) 34 17 (50.0) 0.72 (0.35–1.48)

Annual household income
$0–$19,999 20 16 (80.0) 18 10 (55.56) 0.69 (0.31–1.52)
≥$20,000 10 7 (70.0) 23 9 (39.13) 0.55 (0.20–1.47)

Health insurance
No 6 5 (83.33) 6 4 (66.67) 0.77 (0.20–2.91)
Yes 24 18 (75.0) 37 16 (43.24) 0.60 (0.29–1.22)

Age of MSM sexual debut
<16 13 11 (84.62) 26 12 (46.15) 0.55 (0.24–1.28)
≥16 17 12 (70.59) 17 8 (47.06) 0.72 (0.28–1.84)

Age at sexual initiation with a female
<16 5 5 (100) 10 6 (60.0) 0.58 (0.17–2.04)
≥16 5 4 (80.0) 13 7 (53.85) 0.59 (0.13–2.77)

Number of male partners in the last 12 months
≤5 26 20 (76.92) 26 12 (46.15) 0.65 (0.31–1.36)
>5 4 3 (75.0) 16 7 (43.75) 0.62 (0.15–2.51)

Frequency of binge drinking in the last month
Never 9 4 (44.44) 10 5 (50.0) 1.25 (0.33–4.75)
Once or more 17 15 (88.24) 29 13 (44.83) 0.49 (0.23–1.07)

HIV test in the last 12 months
No 17 12 (70.59) 28 13 (46.43) 0.64 (0.28–1.43)
Yes 12 10 (83.33) 15 7 (46.67) 0.65 (0.24–1.76)

Told healthcare provider about sexual orientation
No 10 8 (80.0) 8 6 (75.0) 0.85 (0.28–2.61)
Yes 14 12 (85.71) 33 12 (36.36) 0.45 (0.19–1.06)c

PR indicates prevalence ratio.
aReference group
Note: PR for age was adjusted by income, only, while PR for income was adjusted by age, only.
bAdjusted by age and income.
cMarginal significance (p-value = 0.067).
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the HIV test after a patient discloses his suspicion that he may be infected with HIV.
Although statistical significance was not achieved, the aforementioned demographic
and behavioral characteristics should be considered when developing HIV prevention
strategies (Shelton et al. 2004).

Non-significant reduction in HIV prevalence over time might be explained by the
stable rates of HIV testing among MSM in Puerto Rico. Since a marginal reduction in
HIV unawareness has been observed in men who disclosed their sexual orientation,
efforts must address targeted educational interventions among HCPs in order to
promote HIV prevention and awareness among MSM.

Our estimates might be affected by some limitations. First, our population of MSM
were recruited in San Juan, PR, meaning that the results are not generalizable to all
Puerto RicanMSM on the island. Second, we were unable to weight the data; this is a limit-
ation because it could lead to an underestimation of the standard error of the estimates.
Nevertheless, it is important to clarify that, due to the NHBS venue-based sampling, it
is hard to weight this data (Salganik 2006; Centers for Disease Control 2011).

In addition, our analysis was limited by missing values and inconsistencies in the con-
struction of some of the data between cycles (Colon-Lopez et al. 2015; Díaz et al. 2015;
Torres et al. 2015). Venue-based sampling could also be considered a limitation since it
can yield marked differences between venue-based and Internet-based samples of MSM
with regard to demographic characteristics, substance use, and sexual risk behavior
(Parsons et al. 2013). However, a recent study showed similar samples of MSM in
terms of HIV-testing patterns and prevalence of HIV when comparing venue-time-
space sampling with online recruitment (Facebook) (Hernandez-Romieu et al. 2014).
Hence, this information might be of importance in order to reach MSM at risk for HIV
infection and increase the possibility of obtaining a diversified sample in terms of demo-
graphic characteristics as well as sexual risk behaviors in future studies. Despite these
limitations, NHBS data can be used for various purposes, such as monitoring the progress
of national strategies and local efforts. Therefore, it is important to develop a strategic plan
to increase these important indicators, which can be measured prospectively with this sur-
veillance system.
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