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Colombia ranks second among countries in
Latin America in HIV prevalence, with estimates
ranging from 0.7% to 1.1% of the adult pop-
ulation.1 Men who have sex with men (MSM)
represent the group most strongly affected, with
prevalence of 18% to 20% based on venue-
based convenience samples2,3 and 15% based
on respondent-driven sampling (RDS).4 Colom-
bia has a long history of armed conflict, and the
pervasive conditions of violence, internal dis-
placement, and poverty can be relevant to HIV
transmission.5 “Social cleansing” by armed
groups has been aimed at MSM and transgender
women, as well as people living with HIV,5 and
the stigma associated with homosexuality and
HIV is widespread and inherent in structural
inequalities in Colombia.6,7 Social epidemiolog-
ical models posit that HIV is influenced by such
structural (e.g., civil unrest, migration) and social
factors (e.g., social networks, community atti-
tudes), as well as individual characteristics (e.g.,
psychological characteristics, behavior).8

Public health efforts emphasize the impor-
tance of detecting and treating undiagnosed
HIV as a means of reducing HIV incidence.9---11

In the United States, approximately 20% of
HIV-positive individuals are thought to be un-
aware of their infection, but this group is
estimated to be responsible for nearly half of
new transmissions.12 There is limited research
concerning awareness of serostatus in Latin
America. Undiagnosed infection was found to
be 89% among HIV-positive MSM sampled in
Peru in 2011,13 and rates are likely to be high in
Colombia because of low levels of testing,6

including among MSM.4,14 Recent studies of
MSM in France, Peru, and the United States
have found associations between undiagnosed
infection and demographic characteristics such
as age, income, and education13,15,16; risk be-
haviors14,17,18; family or intimate partner vio-
lence19; and health insurance coverage.20 We

also examined awareness in relation to violence
and forced relocation, conditions specific to the

Colombian context.
Respondent-driven sampling was developed

as a means of obtaining unbiased estimates

from hidden populations,21---23 and it has been

shown to capture a more diverse24,25 and

hidden26 group of MSM than time---location or

snowball sampling. Research has suggested,

however, that biases can occur.27---29

Our current study and a study conducted by
the United Nations Population Fund and the

Colombian Ministry of Health and Social Pro-

tection (UNFPA/MSPS) were independently

funded at approximately the same time to

address the limited information about behav-

ioral risk andHIV prevalence among Colombian

MSM. Comparison of findings from the 2 studies

provides evidence concerning reliability of the

RDS-derived prevalence estimates. We esti-
mated HIV prevalence among MSM and trans-
gender women in Bogotá, Colombia, examined
reliability of RDS-derived estimates in relation to
the UNFPA/MSPS study,4 and investigated the
role of the social and structural context of
Colombia in both prevalence and awareness of
positive serostatus.

METHODS

We present data from a larger study of MSM
and transgender women in Bogotá, which in-
cluded a formative qualitative phase (with key
informant interviews, in-depth interviews, and
focus groups), a quantitative pilot phase that
resulted in revisions of a computerized ques-
tionnaire, and a full administration of the final
version of the interview protocol, as well as
rapid HIV testing. We chose Bogotá, the most
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populous city in Colombia, because it has
a large community of MSM, many of whom
migrated from other areas of the country,
sometimes because of internal displacement or
violence.

Participants

We recruited participants for the study (n =
1000) by RDS, after earlier pilot testing of the
method and questionnaire with a sample of
100. RDS involves chain-referral sampling and
treats sampling as a Markov process, using
mathematical modeling to compensate for the
nonrandom aspects of the approach.21,22 Par-
ticipants recruit others into the study, and
therefore it is necessary to account mathemat-
ically for biases arising from differing proba-
bility of selection (attributable to network size),
as well as the tendency of individuals to recruit
similar others (homophily). Recruitment con-
tinues until equilibrium is achieved—in other
words, when the characteristics of the sample
become independent of the characteristics of
the initial participants (seeds) who were se-
lected to begin the recruitment chains.

Eligibility criteria for the study included
being between the ages of 18 and 49 years,
being born as a biological male, living in
Bogotá, and having had sexual intercourse with
a man in the past 6 months. Therefore, male-to-
female transgender individuals met eligibility
requirements, and the sample of 1000 in-
cluded 58 transgender women. We collected
data in 2011, and obtained the target sample
size in 10 months.

Procedure

Four individuals, selected to represent di-
verse socioeconomic backgrounds, served as
initial seeds for RDS. Participants were reim-
bursed 70 000 Colombian pesos (about
US $40). They could recruit up to 3 others
to the study, and were paid 30 000 Colombian
pesos (about US $17) for each participant
whom they recruited. Recruitment coupons
were distributed to participants until the target
sample size was obtained. Unique serial num-
bers enabled the tracking of referral sources and
chains. Potential participants called the project
and underwent initial screening for eligibility.
On the day of participation, participants pre-
sented their coupon, gave informed consent,
completed the interview protocol, and then

received pretest counseling, HIV testing, and
posttest counseling.
Interview protocol. The interview protocol

included both previously used questions and
new items. Existing items had already been
translated and back-translated. We developed
specific questions designed for Colombian
participants (e.g., experiences of violence, so-
cioeconomic status [SES]) in Spanish. To en-
sure clarity and language consistent with
Colombian Spanish, we conducted 2 focus
groups in Colombia with participants of diverse
educational levels. On the basis of findings
from the pilot administration, we revised the
questionnaire.

We used audio computer-assisted self-
interviewing on touch-screen laptops to ad-
minister the questionnaire—a procedure that
facilitated participation of individuals with low
literacy. Questions included date of birth, gender
identity, sexual orientation, education, income,
and current relationship status (main partner or
not). To assess SES further we used strata,
a government designation given to neighbor-
hoods, buildings, and houses. This classification
ranges from 1 (the poorest) to 6 (the wealthiest),
and strata are highly correlated with SES30 and
frequently used as a proxy in Colombia.

We also inquired about history of HIV
testing (ever, most recent, and year) and HIV
status (positive, negative, or unknown). We
used this information in combination with the
actual HIV test results to determine awareness
of serostatus. Among HIV-positive participants,
we classified those who had reported on the
questionnaire that they were negative or did
not know their serostatus as HIV-positive---
unaware. We classified those who had reported
being positive on the questionnaire as HIV-
positive---aware. We classified participants who
tested HIV-negative as such, regardless of
whether they had reported negative or un-
known serostatus in the questionnaire.

We also assessed history of sexually trans-
mitted infections (STIs) and exchange sex
(i.e., sexual intercourse in exchange for money,
goods, or services), as well as alcohol use, drug
use, and condomless anal intercourse in the
past 3 months. We asked about type of health
insurance. Possible responses included con-
tributory (the person pays for insurance), sub-
sidized (the government pays private insurers
to provide coverage), linked (the government

provides emergency treatment in government-
supported public hospitals but there is no other
care), none, or unknown. We grouped together
those with linked care, those with no insurance,
and those who reported that they did not know
their insurance so that we could have compa-
rable categories to those used by the UNFPA/
MSPS study.4

We included 2 variables as indicators of the
broader social context in Colombia. Colombia’s
ambient violence was evident in the qualitative
phase of our larger project: participants de-
scribed having experienced various types of
attacks.5 Therefore, in the questionnaire we
assessed experiences of violence with 5 ques-
tions regarding how frequently participants
had been severely beaten, attacked with
a knife, shot, raped, and tortured. Response
options included 0 for never; 1 for 1 or 2 times;
2 for several times; 3 for many times. We used
the mean as the scale score. In addition, we
assessed forced relocation by asking if partici-
pants had ever been forced to leave the place
where they were living, with response options
of 0 for no and 1 for yes.
HIV testing. We administered the OraQuick

Advance Rapid HIV 1/2 Antibody Test
(Orasure Technologies, Bethlehem, PA). Par-
ticipants who had a reactive test received
additional counseling and had blood drawn by
a nurse for confirmatory tests, which were then
conducted with the enzyme-linked immuno-
sorbant assay (MP Diagnostics, Singapore) and
the western blot assay (Ray Biotech, Norcross,
GA). Newly identified cases were referred to
medical providers.
Statistical analyses.We obtained RDS-derived

indicators of prevalence, homophily, and
equilibrium by using the RDS Analysis Tool
(RDSAT) 7.1 (Heckathorn, Ithaca, NY). We
used the v2 test and 1-way analyses of vari-
ance to examine differences among HIV-positive---
aware, HIV-positive---unaware, and HIV-negative
groups. We also examined recruitment patterns
with the v2 test.

RESULTS

The recruitment chains generated by the 4
seeds can be seen in Figure 1, which shows that
3 of the seeds produced almost the entire
sample through 11 or 12 waves each. The
fourth seed’s chain ended in 2 waves and
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resulted in only 2 participants. Participants
typically reported that their recruiter was
a friend (85%); less common were a partner
(9%), work colleague (2%), relative (0.5%), or
other type of relationship (3%).

We used RDSAT to examine waves to
equilibrium for 4 variables: HIV status, age,
SES, and type of insurance coverage. Although
the full sample was 1000, RDS-related statistics
are based on a sample of 996 because 4
participants had missing coupon information,
but none of these had recruited anyone else
and all 4 were HIV-negative. Equilibrium
was reached in 2 waves for HIV status and
insurance type, 5 waves for age, and 3 waves
for SES. Thus, the number of waves to obtain
the full sample was well in excess of that

needed to achieve equilibrium. In estimates
of homophily (possible range –1 to 1), de-
viations from zero were relatively small for
HIV status (0.12---0.13) and insurance type
(0.04---0.10), thus indicating only a slight
tendency to recruitment of similar others.
Homophily was slightly higher for SES
(0.18---0.25) and age (0.11---0.31), with
greater in-group recruitment among younger
participants.

There were 124 participants or 12.4% who
were HIV-positive. The RDS-adjusted preva-
lence was 12.1% (95% confidence interval
[CI] = 8.7, 15.8). In comparison, the UNFPA/
MSPS study reported an RDS-adjusted preva-
lence of 15% (95% CI = 10.9, 19.9) in
Bogotá.4 Although HIV prevalence in the

current study was slightly lower than that
found in the UNFPA/MSPS study, both
values fell within the confidence interval of
the other study.

Table 1 shows RDS-adjusted HIV preva-
lence for selected demographic and personal
characteristics of the sample. For variables
with corresponding groupings to those of the
UNFPA/MSPS study,4 we provided compari-
son estimates. Eligibility criteria were similar in
the 2 studies, except UNFPA/MSPS did not set
an upper age limit and required sexual in-
tercourse with a man in the past 12 months.

Comparisons showed that the sample in
the current study was younger than that of
UNFPA/MSPS study: 64% versus 51% of our
participants were aged 24 years or younger,
and 8% versus 20% of our participants were
aged at least 35 years. HIV prevalence esti-
mates in the different age groups, however,
were quite similar across studies and within the
confidence intervals of both studies. The dis-
tribution of participants in higher or lower SES
was nearly equivalent, but HIV prevalence
estimates associated with SES groups, though
comparable, were slightly lower in the current
study. Insurance type was less consistent
across samples, with more participants
reporting contributory insurance in the
UNFPA/MSPS study. HIV prevalence among
participants with different types of insur-
ance, however, was quite similar.

HIV testing before this study was reported
by 54% of the participants. Of these, 60% had
been tested within the 2 most recent years;
22% had been tested within 3 or 4 years
before the study; and the remaining 18%
before that. Of the 124 HIV-positive partici-
pants, only 53 had previously known their
serostatus and, of these, 91% were receiving
antiretroviral treatment. Seventy-one other
participants who tested positive were un-
aware that they were living with HIV.
The RDS-adjusted estimates indicated that
39.7% (95% CI = 25.0%, 54.8%) of the HIV-
positive participants were aware of their
serostatus, and 60.3% (95% CI = 45.2%,
75.5%) were unaware before the HIV test
administered in this study.

Although indicators of homophily did not
suggest a strong bias toward in-group recruit-
ment based on positive or negative HIV status,
we explored this issue further by examining

FIGURE 1—Recruitment chains for the 4 seeds in respondent-driven sampling of men who

have sex with men and transgender women: Bogotá, Colombia, 2011.
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recruitment patterns among the 3 groups (HIV-
positive---aware, HIV-positive---unaware, and
HIV-negative). For each HIV-status group,

Figure 2 shows the unadjusted percentages of
individuals who were recruited by participants
who were HIV-negative, HIV-positive---aware,

and HIV-positive---unaware. The HIV-negative
participants recruited participants of each
HIV-status group in proportions nearly equiv-
alent to those of the total sample. By contrast,
there was a bias for HIV-positive---aware partic-
ipants to recruit HIV-positive---aware individuals
and, similarly, for HIV-positive---unaware partic-
ipants to recruit HIV-positive---unaware others.
Moreover, the HIV-positive---unaware group
recruited disproportionately more HIV-
positive---aware participants than would be
expected: in total, 30% of the participants
recruited by HIV-positive---unaware partici-
pants were HIV-positive. Chi-square testing
confirmed that the pattern of recruitment
differed in the 3 groups (v2 (4) = 29.05;
P < .001). The network maps in Figure 1 also
provide a graphic illustration of the increased
likelihood of HIV-positive participants’ re-
cruitment of other positive individuals. In
addition, Figure 1 shows that HIV-positive---
unaware individuals were often located at
the end of recruitment branches.

To further explore ways in which the HIV-
positive---unaware group differed from HIV-
positive---aware and HIV-negative individuals,
we examined bivariate associations of serosta-
tus group with demographic characteristics,
risk-related behaviors, and social context vari-
ables. Table 2 shows results of the v2 test and
1-way analyses of variance. HIV-positive---
aware participants were older and had better
insurance coverage than either of the other 2
groups. We found no significant differences in
SES or transgender identity, but the finding
for transgender participants should be inter-
preted cautiously because of small numbers:
only 1 of 53 HIV-positive---aware individuals
(1.9%), in contrast with 7 of 71 HIV-positive---
unaware (9.9%) and 50 of 876 HIV-negative
(5.7%) were transgender women.

Several indicators of past or current risk
behaviors showed different patterns for the 3
groups. The HIV-positive---aware group was
most likely to have been diagnosed with an STI
at some time, but HIV-positive---unaware in-
dividuals were also more likely to have had an
STI than HIV-negative individuals. An indica-
tor of recent sexual risk—condomless anal in-
tercourse in the past 3 months—was least likely
among respondents who were HIV-positive
and aware of their status, and about equally
common among HIV-positive---unaware and

TABLE 1—Respondent-Driven Sampling–Adjusted HIV Prevalence by Demographic

Characteristics Among Men Who Have Sex With Men and Transgender Women: Bogotá,

Colombia, 2011

Current Study UNFPA/MSPS Study

Demographic Characteristic

Total

No.

HIV-Positive,

No.

Adjusted %

(95% CI)

Total

No.

HIV Positive,

No.

Adjusted %

(95% CI)

Age, y

18–24 640 48 7.5 (4.2, 10.9) 248 19 7.4 (3.7, 11.6)

25–34 274 47 19.1 (11.2, 28.0) 138 27 15.9 (8.8, 24.1)

35–44 61 25 32.7 (17.3, 49.9) 53 21 40.5 (21.1, 56.1)

45–49 or over 44a 21 4 18.5 (0.7, 45.4) 46 12 21.8 (6.7, 40.6)

SES

Lowb 823 100 11.6 (8.2, 15.4) 400 64 14.5 (10.2, 19.8)

Highc 173 24 14.7 (6.1, 25.9) 79 14 18.0 (6.0, 29.6)

Insurance type

Contributory 301 46 15.5 (8.0, 24.2) 241 39 14.0 (8.7, 20.6)

Subsidized 325 38 13.3 (7.2, 19.8) 129 26 18.5 (10.7, 28.8)

Linked, none, or unknown 370 40 8.8 (5.6, 12.6) 108 14 13.6 (5.7, 24.2)

Education

Less than high school 165 30 20.5 (11.3, 31.2)

Finished high school 209 31 13.5 (6.2, 22.0)

Some university 471 43 8.2 (4.6, 12.7)

Finished university 151 20 16.6 (6.0, 27.1)

Weekly income, Colombian pesos

0–50 000 354 24 6.7 (3.5, 10.3)

51 000–100 000 213 33 18.0 (9.6, 27.3)

101 000–200 000 222 35 14.9 (6.7, 23.6)

> 200 000 207 32 14.2 (6.1, 22.3)

Gender identity

Transgender woman 58 8 18.0 (3.7, 35.5)

Man 938 116 11.6 (8.3, 15.5)

Forced relocation

Yes 112 27 18.6 (8.9, 30.5)

No 884 97 11.2 (7.6, 15.0)

Main partner

Yes 486 57 10.8 (6.8, 15.5)

No 510 67 13.1 (8.4, 18.8)

Exchange sexd

Yes 282 44 18.2 (10.9, 26.6)

No 714 80 9.8 (6.4, 13.7)

Note. SES = socioeconomic status; UNFPA/MSPS = United Nations Population Fund and the Colombian Ministry of Health and
Social Protection. Variables without comparison data either involved different response categories or were not included in the
UNFPA/MSPS Study.
aThe current study used the age range of 45–49 years, while the UNFPA/MSPS study used age > 44 years.
bStrata 1–3.
cStrata 4–6.
dSexual intercourse in exchange for money, goods, or services.
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HIV-negative individuals. Nearly half of the
HIV-positive---unaware participants reported
having participated in exchange sex, by con-
trast with lower proportions of the other 2
groups. Similarly, binge drinking and drug use
in the previous 3 months were also reported

more by HIV-positive---unaware individuals.
Among the social context variables, HIV-
positive individuals—regardless of awareness
of serostatus—reported more experiences of
violence and greater likelihood of forced re-
location than HIV-negative individuals.

DISCUSSION

Consistent with the social epidemiological
model,8 individual, social, and structural factors
were associated with HIV prevalence and
awareness of serostatus. The large number
of undiagnosed cases found was alarming
but understandable given the low rates of
HIV testing in Colombia,6 including among
MSM.4,14 Our finding that HIV-positive---aware
individuals were older and had better insur-
ance coverage than HIV-positive---unaware
individuals was consistent with the litera-
ture,13,16,20 including our previous mixed-
methods paper on testing among MSM in
Bogotá that noted barriers created by the
structure of the health care system.14

The impact of the structural context was also
evident in the finding that HIV-positive indi-
viduals had more violent experiences and
forced relocation. In Colombia violent en-
counters are not uncommon, and sexual
minorities and people living with HIV are
sometimes the victims of hate crimes because
of the stigma associated with their identities.5

Qualitative interviews in our study had pointed
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FIGURE 2—HIV status of recruited participants by serostatus of the recruiter in respondent-

driven sampling of men who have sex with men and transgender women: Bogotá, Colombia,

2011.

TABLE 2—Comparisons of HIV Status Groups on Demographic and Risk-Related Characteristics Among Men Who Have Sex With Men and

Transgender Women Recruited Through Respondent-Driven Sampling (n = 1000): Bogotá, Colombia, 2011

HIV Status Group

Characteristic

Negative (n = 876),

% or Mean (95% CI)

Positive-Aware (n = 53),

% or Mean (95% CI)

Positive-Unaware (n = 71),

% or Mean (95% CI)

Test Statistic, v2(2)
or F (2, 997)

Transgender 5.7 (4.2, 7.2) 1.9 (0.0, 5.6) 9.9 (2.9, 16.8) 3.64

Low SESa 83.0 (80.5, 85.5) 77.4 (66.1, 88.6) 83.1 (74.4, 91.8) 1.11

Insurance group

Contributory 29.3 (26.3, 32.4)x 56.6 (43.3, 70.0)y 22.5 (12.8, 32.3)x 19.8***

Subsidized 32.8 (29.7, 36.0) 24.5 (12.9, 36.1) 35.2 (24.1, 46.3) 1.80

Linked, none, or unknown 37.9 (34.7, 41.1)x 18.9 (8.3, 29.4)y 42.3 (30.8, 53.7)x 8.58*

Ever had STI 28.0 (24.3, 30.3)x 67.9 (55.4, 80.5)y 47.9 (36.3, 59.5)z 46.5***

Ever did exchange sexb 27.2 (24.2, 30.1)x 17.0 (6.9, 27.8)x 49.3 (37.7, 60.9)y 19.4***

Binge drinking in past 3 mo 14.6 (12.3, 17.0)x 9.4 (1.6, 17.3)x 28.2 (29.4, 52.3)y 10.8**

Drug use in past 3 mo 26.4 (23.5, 29.4)x 22.6 (14.6, 38.3)x 40.9 (29.4, 52.3)y 7.5*

Condomless anal intercourse in past 3 mo 61.6 (58.4, 64.9)x 37.7 (24.7, 50.8)y 66.2 (55.2, 77.2)x 12.9**

Forced relocation 9.9 (7.9, 11.8)x 26.4 (14.6, 38.3)y 18.3 (9.3, 27.3)y 17.5***

Mean agec 24.2 (23.8, 24.6)x 33.5 (32.2, 35.9)y 26.4 (24.8, 28.0)z 62.4***

Mean experiences of violencec 0.22 (0.20, 0.24)x 0.31 (0.21, 0.42)y 0.33 (0.26, 0.41)y 7.7***

Note. CI = confidence interval; SES = socioeconomic status; STI = sexually transmitted infection. Entries marked with “x, y, or z” are significantly different from each other.
aStrata 1–3.
bSexual intercourse in exchange for money, goods, or services.
cThe corresponding test statistic is F(2, 997).
*P < .05; **P < .01; ***P < .001.
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to HIV-positive status as a reason for targeted
killings and internal displacement in certain
parts of Colombia.5 It is also possible, however,
that dislocation and violent encounters are
indicative of greater marginalization associated
with more generalized social vulnerability (e.g.,
poverty, limited education, limited access to
health care, and possibly high viral load in the
partner pool because of untreated infections).
In such a context, lack of knowledge concern-
ing HIV and of ways to prevent transmission, as
well as a lower sense of agency and ability to
control the conditions of one’s life, could lead to
greater likelihood of becoming infected.

Social factors were clearly associated with
recruitment patterns. Despite low homophily
relative to positive or negative serostatus,
RDS-referral patterns suggested that social
networks of HIV-positive---aware and HIV-
positive---unaware participants include the
presence of similar others. For those who are
aware of their positive serostatus, this finding is
consistent with literature indicating that HIV-
positive individuals tend to develop, as one of
their many identities, an identity as a person
living with HIV,31which could have influenced
the composition of their social networks and,
subsequently, their recruitment patterns. For
HIV-positive---unaware individuals, however,
knowledge of serostatus would not be a source
of identity development. Rather, it seems likely
that the presence of other HIV-positive---
unaware people within the social network would
be the result of shared behavioral patterns
and values, such as the alcohol and drug use
found in this and other studies.13,16 Previous
research has found evidence of in-group
recruiting among HIV-positive drug users.32

Norms encouraging substance use within a
social network that includes individuals who
are unaware of their positive serostatus and
therefore likely to have high viral loads be-
cause of lack of treatment, could contribute to
increased risk of HIV transmission.

It is important to note that HIV-positive---
unaware participants often ended recruitment
branches; thus, the group’s disproportionate
referral of positive individuals is even more
striking. Reasons for failing to refer others to
the study could stem from the fact that they had
just learned of their seropositive status, so it is
likely that they had greater concerns than
recruitment. It is also possible that the stigma

associated with HIV may have inhibited them,
because efforts to recruit others could lead to
conversations about test results.

Individual characteristics were also linked
to awareness of serostatus. As has been pre-
viously reported,13,16 we found that the HIV-
positive---unaware group was more likely to
have engaged in potentially risky behaviors
such as drug use, binge drinking, and sex
work. In terms of condomless anal inter-
course, however, the HIV-positive---unaware
participants were similar to the HIV-negative
participants: both were more likely to report
unprotected sexual intercourse than were
HIV-positive---aware individuals. This finding
supports previous conclusions that knowledge
of positive serostatus tends to lead to de-
creases in risky sexual behavior.13,17,18,33

Our prevalence findings corroborate those
reported by the UNFPA/MSPS study.4 Although
slightly lower in the current study, estimated
HIV prevalence was quite similar, including
when broken down by age group, SES, and type
of insurance coverage. The minor differences in
prevalence may have been attributable to our
sample’s greater proportion of younger partici-
pants, who have had a shorter period of sexual
activity in which exposure and transmission
could have occurred. Although the general
correspondence between findings of the 2
studies provides evidence of their reliability, the
RDS-generated prevalence estimates were
lower than those found with venue-based con-
venience samples.2,3 This discrepancy may be
attributable to differing patterns of risk behavior
among individuals obtained via recruitment in
gay venues or gay-oriented Internet sites,34---37

in contrast with sampling methods such as RDS
that reach broader representation of the gay
community.24---26

Young people were overrepresented in the
sample for this study. In Bogotá in 2011, young
men aged between 18 and 24 years consti-
tuted 25% of the population of men aged 18 to
49 years.30 By contrast, this age category (18---
24 years) accounted for almost two thirds of
our sample (and more than half of the UNFPA/
MSPS sample)—a pattern that suggests that
prevalence estimates may be artificially low.
Given changing societal attitudes, however, the
age distribution of MSM may not be equivalent
to that of the general population of men, but
rather reflect a tendency toward greater

representation of younger ages. Therefore, the
extent of the possible bias and the way to
correct for that bias are not clear, which
constitutes a limitation of the current study.

Biases in RDS-derived samples can be the
result of nonrandom distribution or acceptance
of recruitment coupons.38 Young Colombian
MSM or transgender women may be more
engaged in the LGBT community than their
older counterparts and, therefore, more likely
to have social network contacts who could offer
them a coupon. Moreover, younger MSM and
transgender women might be more willing to
accept a coupon, because they might have both
the motivation and the time to participate in
a study that included remuneration.

This study included both MSM and trans-
gender women. HIV prevalence estimates for
the 2 groups indicated higher rates among the
transgender group, but the small number of
transgender participants restricted feasibility of
doing separate analyses on associated variables.
Future research should investigate factors re-
lated to serostatus and awareness in this group.

Despite limitations, this study makes an
important contribution by highlighting the
widespread problem of undiagnosed infection
among Colombian MSM and transgender
women. Lack of awareness of positive seros-
tatus has negative consequences for the
infected individuals, their sexual partners, and
public health efforts to decrease transmission.
Although public policy dictates that individuals
can receive free testing twice a year,39 effective
implementation would require changes in pro-
tocols and practices of health care systems
and their providers.14 Findings suggest that
existing interventions focusing on social net-
works,40 popular opinion leaders,41---45 and
empowerment of individuals and communi-
ties46---48 could be adapted to increase detec-
tion and treatment and to decrease behaviors
associated with lack of awareness. However,
any interventions in Colombia should also
address structural issues related to violence,
dislocation, and the health care system. j
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