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Objective: To assess the levels and correlates of potential exposure
to and transmission of HIV in a contemporary, community-based
probability sample of men who have sex with men (MSM).

Methods: In 2003, 311 sexually active MSM participated in a
random-digit dial telephone survey in Seattle neighborhoods with a
high prevalence of MSM. The primary outcomes were potential expo-
sure to and transmission of HIV, defined as unprotected anal inter-
course with a man of opposite or unknown HIV status in the preceding
12 months.

Results: Fourteen percent of respondents reported being HIV-
positive, 77% reported being HIV-negative, and 8% had not been
tested. Of 241 HIV-negative MSM, 25 (10%; 95% confidence interval
[CI], 7–15%) were potentially exposed to HIV; among 45 HIV-positive
MSM, 14 (31%; 95% CI, 20–46%) were potential HIV-transmitters.
Among HIV-negative men, the strongest bivariate correlates of poten-
tial exposure to HIV were recent bacterial sexually transmitted disease
(odds ratio [OR], 5.8), number of recent male sexual partners (OR,
1.01 per partner), recent sex at a bathhouse (OR, 9.1), and recent use
of sildenafil (OR, 4.4), amyl nitrite (OR, 6.2), and methamphetamine
(OR, 8.0). Among HIV-infected men, the strongest correlates of po-
tential HIV transmission were recent use of amyl nitrite (OR, 3.1),
number of recent male sex partners (OR, 1.07 per partner), and having
a male spouse or domestic partner (OR, 0.3).

Conclusions: Most MSM knew their HIV status and adopted safer
sexual behaviors to reduce their risk of HIV acquisition or transmis-
sion. However, 10% of HIV-negative MSM and 31% of HIV-positive
MSM recently engaged in behaviors that placed them at high risk for
acquiring or transmitting HIV.

SINCE THE MID-1990s, SUBSTANTIAL increases in the rates
of bacterial sexually transmitted diseases (STDs) have been re-
ported in men who have sex with men (MSM) in many industri-
alized countries.1–6 Some data suggest that the incidence of human
immunodeficiency virus (HIV) infection may also be rising in this

population.7,8 Recent reports indicate that risky sexual behavior in
MSM—as reflected by numbers of sex partners, unprotected anal
intercourse (UAI), and other measures—may have been increasing
during this time as well.3,4,9,10 Most investigators have attributed
these trends directly or indirectly to improved treatment of HIV
infection and the acquired immunodeficiency syndrome (AIDS)
with highly active antiretroviral therapy (HAART). However, all
recent data on sexual behavior in MSM have come from conve-
nience samples, typically MSM with reported STDs, attendees of
public STD clinics, persons receiving clinical or prevention ser-
vices, or MSM contacted through outreach. Except for general
population surveys that included relatively few MSM and limited
assessment of MSM sexual behavior,11,12 the only reported popu-
lation-based surveys of sexual behavior in MSM were per-
formed before the development and widespread use of HAART.
Therefore, we undertook this study to estimate the frequency and
correlates of sexual behaviors conducive to acquisition or trans-
mission of HIV in a probability sample of MSM.

Methods

We conducted a random-digit dial (RDD) telephone household
survey of MSM in King County, Washington (population 1.7
million), which encompasses the city of Seattle (population
563,000). The sampling universe included all households with
telephones in zip (postal) codes with high estimated concentrations
of MSM. The estimated geographic distribution of MSM was
based on: 1) the proportion of households with unmarried males
living with male partners in the 2000 U.S. Census (www.census.
gov); 2) MSM seen in the Public Health–Seattle & King County
(PHSKC) STD Clinic in 2000 and 2001 and in the public health
HIV testing and counseling program from 1998 through 2001; 3)
newly diagnosed HIV cases in MSM reported in King County
from 1999 through 2001; and 4) an anonymous probability sample
of patrons of a local bathhouse in 2001 (sources 2–4 are unpub-
lished PHSKC data). All four data sources revealed similar geo-
graphic distributions of MSM in King County. We limited the
telephone survey to three contiguous zip codes in central Seattle
that had the highest estimated prevalences of MSM and included
21% to 37% of the MSM in these data sources. To determine the
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telephone prefixes (exchanges) for the sampling frame, we as-
sessed data from Genesys Sampling Systems (Marketing Systems
Group, Fort Washington, PA) on the telephone prefixes and zip
codes of households with listed landline telephone numbers. We
selected 13 prefixes that covered 97% of the listed numbers, and
presumably a similar percentage of unlisted numbers, in the three
target zip codes as of May 2002. These prefixes overlapped with,
but were not exclusive to, the target zip codes. This sampling
frame did not include numbers for cellular phones.

From February 3 to May 18, 2003, Gilmore Research Group
(Seattle, WA) used RDD to sample households with the selected
telephone prefixes and conducted computer-assisted telephone in-
terviews. Calling occurred during each day of the week and at
different times (morning, afternoon, and evening). Interviewers
called each sampled number at least eight times on different days
and at different times before stopping contact attempts. When a
household was contacted, interviewers first elicited the house-
hold’s zip code and then proceeded with screening if it was in a
targeted zip code. If more than one man �18 years old lived in a
contacted household, one man was randomly selected for partici-
pation in the survey. After introducing the nature of the survey, the
interviewer asked whether the respondent had ever had sex with
another man since age 14; those responding affirmatively were
eligible to participate. Respondents participated anonymously.
Survey questions covered respondents’ STD/HIV testing and his-
tory, substance use, sexual behavior, related attitudes, and demo-
graphics. The number of possible postscreening questions ranged
from 11 to 121 as a result of branching and skip patterns. The
project was determined by the University of Washington Human
Subjects Review Committee to be exempt from a requirement for
informed consent.

Interviewers attempted a total of 17,105 calls and screened 5077
households. The response rate, defined as the number of completed
interviews divided by the estimated number of all telephone num-
bers dialed that belonged to households with at least one MSM,
was 46% (AAPOR RR3).13 This rate is based on the assumption
that telephone numbers not contacted or screened for eligibility
had a similar proportion of eligible households as those contacted
and screened. Eight percent of households screened in the target
zip codes had at least one MSM. Of 412 initially identified MSM,
400 (97%) completed the survey. Interviewers made 3.8 call
attempts, on average, to these 400 respondents’ households (me-
dian, 3; range, 1–18). Interviews lasted a mean of 13 minutes
(range, 3–28 minutes). Of the 400 respondents, 311 (78%) reported
sex with another man in the preceding 12 months; these 311 men
comprised the sample for analysis.

The primary outcomes were potential exposure to and transmis-
sion of HIV. Respondents who described themselves as HIV-
negative were classified as potentially exposed if they reported
either insertive or receptive unprotected anal intercourse (UAI) in
the preceding 12 months with at least one man whom the respon-
dent believed to be HIV-positive or whose HIV status was un-
known. Similarly, HIV-positive respondents were classified as
potential transmitters if they reported UAI in the preceding year
with a man who was HIV-negative or of unknown HIV status.

Statistical Analysis

We performed bivariate logistic regression analyses with poten-
tial exposure to and transmission of HIV as the dependent vari-
ables. We calculated the 95% confidence intervals (CIs) for each
odds ratio (OR). We also computed a multivariate logistic regres-
sion model with potential exposure as the dependent variable and
those independent variables that had statistically significant (P �
0.05) bivariate ORs.

Results

Of the 311 respondents, 45 (14%) reported being HIV-positive
and 241 (77%) reported testing HIV-negative at their most recent
test; 73% of the HIV-negative men had been tested within the
previous 12 months. The remaining 25 respondents (8%) denied
having been tested or had tested but did not know their HIV status.
Of the 241 HIV-negative men, 25 (10%; 95% CI, 7–15%) were
potentially exposed to HIV, and 14 (31%; 95% CI, 20–46%) of
the 45 HIV-infected men were potential HIV-transmitters.

Table 1 shows the correlates of potential exposure in HIV-
negative respondents. Potentially exposed men were somewhat
younger than those who were not potentially exposed, but the two
groups were otherwise demographically similar. Potentially ex-
posed MSM were more likely to have had a diagnosed bacterial
STD (chlamydia, gonorrhea, or syphilis) in the past 12 months
(OR, 5.75) and to have used sildenafil (Viagra) (OR, 4.35), amyl
nitrite (OR, 6.20), and methamphetamine (OR, 8.04) in the pre-
ceding 6 months. Binge alcohol use (�5 drinks during 1 day) in
the last 30 days was unrelated to potential exposure. Potentially
exposed MSM had approximately four times as many male sex
partners in the preceding 12 months as those not exposed, on
average. The 25 potentially exposed MSM reported 871 male sex
partners and 324 male anal sex partners in the last 12 months; these
represent 30% of all male sexual partnerships and 42% of all male
anal sex partnerships, respectively, reported by the 240 HIV-
negative MSM for whom data were available. The strongest cor-
relate of potential exposure to HIV was having sex at a bathhouse
in the last 12 months (OR, 9.14). Sex with female partners and
having a male spouse or domestic partner were not meaningfully
associated with potential exposure. Sex at a bathhouse (OR, 7.07),
sildenafil use (OR, 5.47), and younger age (OR, 0.89 per year)
remained strong and significant correlates of potential exposure in
the multivariate analysis. Other analyses indicated that the 25
MSM who did not know their HIV status were behaviorally and
demographically similar to HIV-negative men who were not po-
tentially exposed (data not shown).

Table 2 shows the correlates of potential HIV transmission
among the smaller number of HIV-positive MSM. In general, few
variables were meaningfully or significantly associated with po-
tential transmission. Potential transmitters were substantially, al-
beit nonsignificantly, more likely to have used amyl nitrite in the
preceding 6 months (OR, 3.13). Potential transmitters also had
three times as many male sex partners in the last 12 months as
nontransmitters on average. The 14 men classified as potential
transmitters reported 326 male sex partners and 174 male anal sex
partners in the prior 12 months; these represent 58% of all male
sexual partnerships and 57% of all male anal sexual partnerships,
respectively, reported by the 44 HIV-positive MSM for whom data
were available. HAART use was not substantially related to po-
tential transmission (OR, 0.64) or UAI regardless of partner status
(OR, 0.65).

Respondents reported higher levels of UAI with partners of
concordant HIV status. Ninety-two (38%) of the 241 HIV-negative
men reported UAI with HIV-negative partners and 22 (49%) of the
45 HIV-positive men reported UAI with HIV-positive partners.

Discussion

Our results have both encouraging and unsettling implications
for HIV prevention in MSM. Most HIV-negative MSM in our
sample had been tested for HIV in the preceding year. Despite high
and continued rising rates of STD in Seattle MSM since 1997
(Public Health–Seattle & King County, unpublished data),2 90% of
HIV-negative respondents in our probability sample denied engag-
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ing in behaviors in the year preceding the survey that would place
them at high risk for acquiring HIV. These results indicate that it
is normative for HIV-uninfected MSM to know their HIV status
and take measures that reduce their risk of becoming infected. At
the same time, it is disconcerting that in the preceding year, almost
one third of HIV-infected MSM had engaged in behavior that
carried a high risk of transmission to their sex partners. On the
other hand, two thirds of the potential transmitters in our sample
were taking HAART, which may reduce infectivity,14–17 although
such reductions might be somewhat offset by increased infectivity
in the presence of urethritis.18,19 Some men undoubtedly have
varied behavior patterns over time, so the proportions of MSM at
risk for HIV acquisition or transmission for intervals longer than 1
year undoubtedly exceed our estimates.

The level of potential exposure in our probability sample is less
than that observed in convenience samples of MSM drawn from
gyms (health clubs) and organizations providing clinical and pre-
vention services to MSM and community outreach in the HAART
era.20–22 Other studies of MSM in both the HAART and pre-
HAART eras indicated lower levels of potential exposure and
transmission23–25 but were based on less comprehensive measures
of risk that are not comparable to those we used.

The potentially exposed respondents were a definable subset of
HIV-negative MSM. The strongest correlates of potential exposure
were young age, recent diagnosis of bacterial STD, large numbers
of male sex partners, having sex at a bathhouse, and recent use of
sildenafil, amyl nitrite, and methamphetamine. However, potential
HIV-transmitters were less easily characterized among HIV-posi-

tive MSM. Young age, recent use of amyl nitrite, and many recent
male sex partners were moderately associated with potential trans-
mission behavior.

The strongest correlates of potential exposure to HIV in our
sample are also the factors most correlated with incident HIV
infection in a large multisite cohort study of MSM in the United
States conducted in 1998–199926 and prevalent self-reported HIV
in our probability sample as well as in MSM patients with STDs
and HIV testing clients in Seattle.21 Furthermore, potential expo-
sure to HIV, defined as in the current study, was the best predictor
of new HIV diagnosis in MSM patients with STDs in Seattle.27

These converging results demonstrate the value of potential expo-
sure as an indicator of HIV risk.

Establishing a causal link between substance use and high-risk
sex is difficult, but other evidence suggests that amphetamines may
promote high-risk sexual behavior, including: a substantial and
consistent association between amphetamine use and high-risk
sexual behavior and HIV acquisition,26,28–33 widespread use of
methamphetamines among MSM for the expressed purpose of
enhancing sex,34 increased frequency of sexual intercourse in
laboratory animals experimentally administered amphetamines.35,36

and decreased methamphetamine use and high-risk sex in response to
drug abuse treatment.37 Such results highlight the need for studying
event-level associations between the use of particular drugs and
high-risk sex.38–40

Several methodological issues should be considered when in-
terpreting our results. First, the measures of potential exposure and
transmission are not perfect assays of HIV risk. Apart from the

TABLE 1. Correlates of Potential Exposure in HIV-Negative Men Who Have Sex With Men, Seattle, 2003*

Variable
Potentially Exposed

(%) n � 25
Not Potentially Exposed

(%) n � 216
Bivariate OR

(95% CI)
Multivariate OR†

(95% CI)

Demographics
Mean age � SD 33.7 � 8.4 38.1 � 9.2 0.94 (0.89–0.99)‡ 0.89 (0.83–0.96)‡

White 22/25 (88) 184/215 (86) 1.24 (0.35–4.38) —
4-y college degree 15/25 (60) 154/216 (71) 0.60 (0.26–1.42) —
�$40,000 annual income 9/25 (36) 117/209 (56) 0.44 (0.19–1.05) —
Health insurance 16/25 (64) 173/216 (80) 0.44 (0.18–1.07) —
Regular healthcare provider 17/25 (68) 181/216 (84) 0.41 (0.17–1.03) —
Lifelong Seattle resident 6/25 (24) 28/216 (13) 2.12 (0.78–5.76) —

Substance use
Binge alcohol use§ 12/25 (48) 106/215 (49) 0.95 (0.41–2.17) —
Ecstasy use� 4/25 (16) 19/215 (9) 1.97 (0.61–6.32) —
Methamphetamine use� 4/25 (16) 5/216 (2) 8.04 (2.00–32.2) 2.49 (0.34–18.3)
Amyl nitrite use� 13/25 (52) 32/215 (15) 6.20 (2.60–14.8) 2.71 (0.92–7.97)
Sildenafil use� 8/25 (32) 21/215 (10) 4.35 (1.68–11.3) 5.63 (1.37–23.2)

STD history and sexual behavior¶

STD diagnosis# 3/25 (12) 5/216 (2) 5.75 (1.29–25.7) 1.31 (0.24–7.12)
Mean no. of male SPs** � SD 34.8 � 59.6 9.4 � 45.9 1.01 (1.0–1.01)‡ 1.00 (1.00–1.01)‡

Mean no. of male anal SPs†† � SD 13.0 � 13.1 2.1 � 4.3 — —
Sex at a bathhouse 16/25 (64) 35/215 (16) 9.14 (3.7–22.3) 7.07 (2.48–20.2)
Bisexual behavior 2/25 (8) 15/216 (7) 1.17 (0.25–5.42) —
Male spouse/domestic partner 5/25 (20) 70/215 (33) 0.52 (0.19–1.44) —

*Potential exposure refers to unprotected anal intercourse with a male sex partner who is HIV-positive or of unknown HIV status.
†n � 238.
‡OR per additional unit (year of age, male sex partner).
§Past 30 d.
�Past 6 mo.
¶Current male spouse/domestic partner; other STD history and sexual behavior variables refer to last 12 mo.
#Diagnosis of chlamydia, gonorrhea, and/or syphilis.
**Medians � 15 for potentially exposed and 2 for not potentially exposed.
††Medians � 9 for potentially exposed and 1 for not potentially exposed; no OR computed because predictor variable confounded with
potential exposure.
CI indicates confidence interval; OR � odds ratio; SD � standard deviation; STD � sexually transmitted disease; SPs � sex partners.
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usual possible sources of error and bias in self-reports, respon-
dents’ partners may not have accurately reported their HIV status,
and sexual practices other than UAI involve some risk.

With respect to sampling, the exclusion of cellular telephone
numbers from our sampling frame may have introduced some
small bias. In 2003, the year our survey was conducted, approxi-
mately 4% of U.S. households had cellular phone service only, and
the characteristics of our sample included factors both positively and
negatively associated with such service (Blumberg, Luke, and Cyna-
mon, unpublished data; Tucker and Brick, unpublished data). In
addition, the men in our sample, who resided in neighborhoods
with relatively high densities of MSM, may not be behaviorally
representative of MSM in the whole Seattle metropolitan area or of
MSM nationally. However, geographically concentrated urban
populations of MSM probably are common across the United
States, and our sample resembles probability samples of MSM in
other cities in the pre-HAART era on several demographic char-
acteristics.41–43 Furthermore, response rates in RDD telephone
surveys tend to be lower than those obtained in household surveys
conducted face-to-face. Nonetheless, the 46% response rate we
observed approximates that for other RDD telephone surveys such
as the national 2003 Survey of Consumer Attitudes (48%)44 and
the 2002 Behavioral Risk Factor Surveillance Survey in Washing-
ton state (54%), which was carried out by the same telephone
survey firm that collected our data.45 Catania et al41 did not report
a response rate for their 1997 RDD survey of MSM in San

Francisco, Los Angeles, Chicago, and New York City, but their
completion (cooperation)13 rate (78%) was substantially lower
than ours (97%). Finally, the small number of HIV-infected MSM
in our sample produced large CIs around the generally modest
associations we observed for potential transmission. Despite these
sampling limitations, RDD procedures were the only practical and
cost-effective means to sample MSM probabilistically, and the
resulting sample surely is more representative than the conve-
nience samples of MSM reported in the HAART era.

Our findings suggest several potential avenues for advancing
HIV prevention in MSM. In clinical settings, routinely asking
MSM integrated questions about their condom use with and HIV
status of their anal sex partners can improve risk assessment and
sharpen the focus for client-centered risk-reduction counseling.
Behavioral interventions might be most productively focused on
MSM STD cases, bathhouse patrons, and users of methamphet-
amines, amyl nitrite, and sildenafil, because these men have the
greatest risk of exposure. Many such men are readily identifiable
and accessible through STD clinics, routine STD case-reporting to
health departments, and outreach. Similarly, programs designed to
curb use of methamphetamine, amyl nitrite, and sildenafil in MSM
might help reduce HIV acquisition. Structural and regulatory in-
terventions concerning bathhouses and similar venues might also
inhibit HIV transmission in MSM. Finally, community-level risk-
reduction campaigns and individual counseling approaches that
invoke observed norms of low-risk sexual behavior may also hold

TABLE 2. Correlates of Potential HIV Transmission in HIV-Positive Men Who Have Sex With Men, Seattle, 2003*

Variable
Potential Transmitter

(%) n � 14
Not Potential Transmitter

(%) n � 31 Bivariate OR (95% CI)

Demographics
Mean age � SD 39.9 � 8.3 43.7 � 9.1 0.95 (0.88–1.03)†

White 13/14 (93) 27/31 (87) 1.93 (0.20–19.0)
4-y college degree 10/14 (71) 15/31 (48) 2.67 (0.69–10.4)
�$40,000 annual income 4/14 (29) 10/31 (32) 0.84 (0.21–3.3)
Health insurance 11/14 (79) 29/31 (94) 0.25 (0.04–1.72)
Regular healthcare provider 12/13 (92) 29/31 (94) 0.83 (0.07–10.0)
Lifelong Seattle resident 0/14 (0) 6/31 (19) —

Substance use
Binge alcohol use‡ 3/14 (23) 10/30 (33) 0.55 (0.12–2.41)
Ecstasy use§ 2/14 (14) 3/31 (10) 1.56 (0.23–10.5)
Methamphetamine use§ 3/14 (21) 5/31 (16) 1.42 (0.29–6.99)
Amyl nitrite use§ 6/14 (43) 6/31 (19) 3.13 (0.78–12.5)
Sildenafil use§ 6/14 (43) 12/31 (39) 1.19 (0.33–4.28)

STD history and HIV care
STD diagnosis� 0/14 (0) 2/31 (7) —
Medical care for HIV 12/13 (92) 29/31 (94) 0.83 (0.07–10.0)
HAART 8/12 (67) 22/29 (76) 0.64 (0.15–2.77)

Sexual behavior¶

Mean no. male SPs# � SD 23.3 � 25.4 7.8 � 10.7 1.07 (1.01–1.14)†

Mean no. male anal SPs** � SD 12.4 � 13.3 4.4 � 9.8 —
Sex at a bathhouse 5/14 (36) 14/31 (45) 0.68 (0.18–2.48)
Bisexual behavior 2/14 (14) 1/30 (3) 4.83 (0.40–58.5)
Male spouse/domestic partner 2/14 (14) 12/31 (39) 0.26 (0.05–1.39)

*Potential transmission refers to unprotected anal intercourse with a male sex partner who is HIV-negative or of unknown HIV status.
†OR per additional unit (year of age, male sex partner).
‡Past 30 d.
§Past 6 mo.
�Diagnosis of chlamydia, gonorrhea, or syphilis in last 12 mo.
¶Current male spouse/domestic partner; other sexual behavior variables refer to last 12 mo.
#Medians � 14 for potential transmitters and 4 for not potential transmitters.
**Medians � 6 for potential transmitters and 2 for not potential transmitters; no OR computed because predictor variable confounded with
potential transmission.
OR indicates odds ratio; CI � confidence interval; SD � standard deviation; STD � sexually transmitted disease; HAART � highly active
antiretroviral therapy; SPs � sex partners.

Vol. 33 ● No. 4 253SEXUAL BEHAVIOR IN MSM



promise. Rigorous evaluations of each of these strategies are
needed to determine their preventive value.
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