JAIDS Journal of Acquired Immune Deficiency Syndromes
28:264-269 © 2001 Lippincott Williams & Wilkins, Inc., Philadelphia

Trends in HIV Seroprevalence and Risk Among Gay and
Bisexual Men Who Inject Drugs in San Francisco, 1988 to 2000

*Ricky N. Bluthenthal, TAlex H. Kral, tLauren Gee, fJennifer Lorvick, f#Lisa Moore,
tKaren Seal, and tBrian R. Edlin

*Drug Policy Research Center, Health Program, and Center for HIV Identification, Prevention, and Treatment Services, RAND,
and Department of Psychiatry and Drew CARES, Charles R. Drew University of Medicine and Science; 1Urban Health Study,
Department of Family and Community Medicine, and Institute for Health Policy Studies, University of California, San
Francisco; and iDepartment of Health Education, San Francisco State University, San Francisco, California, U.S.A.

Objectives: To determine trends in HIV infection and risk behaviors among street-

recruited self-identified gay and bisexual male injection drug users (IDUs) in San
Francisco.

Methods: Trends in HIV infection and risk behaviors were calculated for
gay/bisexual (n = 1594 interviews) IDUs in 26 semiannual cross sections from 1988
to 2000.

Results: HIV seroprevalence among gay/bisexual IDUs decreased from the range of
35% to 45% in 1988/1989 to 25% in 1996 and then began to increase, reaching 42%
in 2000. In contrast, HIV prevalence among heterosexual male IDUs remained stable
during the study period. For gay/bisexual IDUs, injection and sex-related HIV risk
behaviors declined modestly throughout the study period. As of the last cross section
(July 2000), however, over a third of respondents reported recent syringe sharing or

unprotected anal sex.

Conclusions: Gay/bisexual men who inject drugs continue to be at elevated risk for
HIV, suggesting that interventions such as amphetamine drug treatment and sexual risk
reduction programs targeted at this population are needed.
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Gay/bisexual men who inject drugs are a subpopula-
tion that is at elevated risk for HIV/AIDS (1,2). Among
male injection drug users (IDUs), gay/bisexual individu-
als have been found to have higher HIV seroprevalence
and seroincidence (3—6). Among gay/bisexual men, sub-
stance use has been associated with HIV risk taking and
infection (7-10). Despite these multiple risks, the pro-
portion of annual AIDS cases attributable to gay/bisexual
IDUs has declined from 8% in 1990 to 5% in 1998 (1).
Data on AIDS cases can be deceptive because they track
where the HIV epidemic has been and not where it is or
where it is going. Information on trends in HIV infection
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and risk is required to understand the progression of the
epidemic among gay/bisexual IDUs.

Since 1986, the Urban Health Study at the University
of California, San Francisco has collected data on HIV
risk behaviors and infection among street-recruited IDUs
in San Francisco through semiannual cross-sectional
samples (5,11). Routinely, the men enrolled in this study
have included some who identified themselves as gay or
bisexual. To determine trends in HIV seroprevalence and
risk among gay and bisexual IDUs, we examined data
from this subsample collected from 1988 through 2000.

METHODS
Study Procedures

Participants were recruited from street settings in four San Francisco
neighborhoods (Bayview/Hunter’s Point, Mission, Tenderloin, and
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Western Addition) using targeted sampling methods (12). Eligibility
criteria for the study included being 18 years of age or older and either
evidence of recent drug injection or prior study participation. New
study participants were screened for visible signs of recent subcutane-
ous or intravenous drug use. Prior participants were screened by con-
firming personal identification information stored in a relational data-
base on a computer at the research field site.

After informed consent was obtained, risk behavior and demographic
data were collected from participants by trained interviewers using a
standardized questionnaire administered in a one-on-one interview ses-
sion. The main variables of interest were defined as follows. To iden-
tify gay and bisexual IDUs in our larger sample, participants were
asked to report their sexual orientation. Those identifying themselves as
gay or bisexual were classified as gay/bisexual in this study. Unpro-
tected anal sex was defined as any anal intercourse without a condom
in the 6 months before the interview. Unprotected oral sex was defined
as any oral sex without a condom in the 6 months before the interview
(data on this item were not available for July 1997). Respondents
reporting more than one male or female sex partner in the last 6 months
were classified as having multiple sex partners. Receptive syringe shar-
ing was defined as an answer greater than zero to the following ques-
tion: “In the last 30 days, how many times did you inject using works
that you know had been used by anybody else (including a close friend
or lover)?” Distributive syringe sharing was assessed (beginning in
January 1992) using the following question: “In the last 30 days, how
many times did you give or loan syringes/needles that you used to
someone else who then used them (including a close friend or lover)?”
IDUs reporting syringe exchange program (SEP) use in the 30 days
before the interview were considered SEP users.

Respondents gave blood for HIV antibody tests, were given pre- and
post-HIV test counseling, and were referred to medical and social
services as necessary. Blood specimens were analyzed for HIV anti-
bodies using enzyme immunoassay. Repeatedly enzyme immunoas-
say—positive specimens were confirmed using Western blot assay (13).
Study participants were paid $15 for their contribution to the study. The
Committee on Human Research at the University of California, San
Francisco approved all study procedures.

Between 1988 and 2000, 6395 male IDUs completed a total of
11,143 HIV risk behavior assessments and HIV tests. Of these 11,143
assessments, 11,004 reported injecting drugs in the 30 days before the
interview. From these active IDUs, 1594 observations were collected
from 992 respondents who reported either a gay or bisexual sexual
orientation.

Statistical Analysis

Two statistical techniques were used to assess whether HIV sero-
prevalence and risk behavior trends over the 26 semiannual cross sec-
tions deviated significantly from a zero slope. For trends in HIV preva-
lence, we used logistic regression analysis to see whether the
downward trend from January 1988 through January 1996 and the
upward trend from July 1996 through July 2000 were statistically sig-
nificant (two separate models). To see if observed trends over time in
various risk behaviors were statistically significant, we used the Co-
chran-Armitage test for trend, which is based on the regression coef-
ficient for the weighted linear regression of the binomial proportions on
the scores of the levels of the explanatory variable (14). All bivariate
analyses testing differences between gay/bisexual men and heterosex-
ual men used the x> test, Fisher exact test, or Mann-Whitney U test. We
used p = .05 as the criterion for significance. All statistics were com-
puted using Statistical Analysis System software version 8.00 for Win-
dows (SAS Institute, Cary, NC, U.S.A.).

RESULTS

The sociodemographic characteristics of the
gay/bisexual IDUs in our samples were as follows: 60%
white, 23% African American, 7% Hispanic, 2% Native
American, 1% Pacific Islander, 1% Asian American, and
6% other. Based on responses from each participant’s
first interview, the age distribution was as follows: 24%
were 29 years of age or younger, 41% were between the
ages of 30 and 39 years, and 34% were 40 years of age
or older. Gay/bisexual IDUs were more likely than het-
erosexual male IDUs to be under 30 years old (24% vs.
10%; p < .05), to be white (60% vs. 35%; p < .05), and
to have injected amphetamines in past month (66% vs.
24%; p < .05); they were also less likely to be African
American (23% vs. 47%; p < .05), to have been in drug
treatment within the past year (27% vs. 39%; p < .05),
and to have smoked crack cocaine in the past month
(46% vs. 56%; p < .05). Gay/bisexual IDUs had also
injected for fewer years than heterosexual male IDUs
(median [interquartile ranges]: 14.0 [7, 21] vs. 23.0 [14,
29]; p < .05).

Figure 1 presents HIV point prevalence for
gay/bisexual IDUs and heterosexual male IDUs by cross
section. HIV seroprevalence among gay and bisexual
IDUs has remained substantially higher throughout the
epidemic (ranging from 46% to 23%) compared with
HIV seroprevalence among heterosexual male IDUs
(ranging from 13% to 5%). In trend analysis, declines
were observed among gay and bisexual IDUs from Janu-
ary 1988 through January 1996 (odds ratio [OR] per year
= 0.962; 95% confidence interval [CI] = 0.935, 0.991;
p = .01). HIV prevalence then increased from July 1996
through July 2000 (OR per year = 1.085; CI = 1.02,
1.155; p = .01). No statistically significant changes in
HIV seroprevalence were observed among heterosexual
male IDUs during these periods (1988-1996: OR per
year = 0.996; CI = 0.979, 1.014; p = .68; 1996-2000:
OR per year = 0.972; CI = 0.935, 1.01; p = .16).

We examined trends in sex-related HIV risk behaviors
among gay and bisexual IDUs (Fig. 2). Statistically sig-
nificant declines in unprotected anal and oral sex and in
multiple sex partners were observed (p < .05) over the
period. In terms of injection-related HIV risks (Fig. 3),
substantial and statistically significant (p < .05) increases
in SEP use were observed as were declines in syringe
sharing (p < .05). No change in distributive syringe shar-
ing was detected (p = .80).

Despite these promising trends, substantial propor-
tions of injection- and sex-related HIV risk were reported
as of July 2000. Receptive syringe sharing was reported
by 34% of gay and bisexual IDUs, 21% reported giving
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FIG. 1. HIV point prevalence for male injection drug users by sexual orientation, San Francisco, CA, 1988 to 2000.

previously used syringes to other IDUs, 54% reported
multiple sex partners, 39% reported unprotected anal
sex, and 61% reported unprotected oral sex in the last 6
months.

DISCUSSION

In our samples, HIV seroprevalence among gay and
bisexual male IDUs in San Francisco decreased slightly
from 1988 to 1996 and then increased thereafter through
2000. This increase is unusual. Trend analyses of HIV
seroprevalence among IDUs have found stable or declin-
ing seroprevalence in Newark, New Jersey; New York,
New York; San Juan, Puerto Rico; and San Francisco,
California (11,15-20). In addition, the 40% HIV point
prevalence among gay and bisexual IDUs in July 2000 is
higher than the HIV point prevalence among young gay
men in a recent seven-city study (2). It is also higher than
the HIV point prevalence among young gay men re-
cruited from high-risk sex venues in San Francisco (M.
Pendo, M. P. H., written communication, June 2001) and
higher than that of a four-city probability sample of gay
and bisexual men tested in 1997 (10). The increasing
HIV seroprevalence among gay/bisexual IDUs in our
samples and the high point prevalence estimate in July

2000 may be evidence of a resurgence of the HIV epi-
demic after years of apparent decline among gay/bi-
sexual men and IDUs.

Among gay/bisexual IDUs, statistically significant de-
clines were observed in all HIV risk behaviors, with the
exception of distributive syringe sharing. HIV risk be-
haviors persisted among over a third of the gay/bisexual
IDUs in our study despite nearly two decades of preven-
tion efforts. Given the high HIV seroprevalence in this
population, efforts to identify strategies to lower HIV
risk among those who continue to engage in risky be-
haviors are needed.

Using SEPs to reach this population is one option.
Like their heterosexual counterparts (21), gay/bisexual
IDUs in our samples seem to have quickly adopted SEP
use. Although few studies have reported any association
between SEP use and a lower likelihood of sexual risk
taking (22,23), SEPs could be an important recruitment
site for HIV prevention interventions designed to address
the needs of gay/bisexual IDUs. In addition, the high
relative prevalence of amphetamine use among this
population (66% vs. 24% for heterosexual IDUs) sug-
gests the importance of increasing the availability of
drug treatment for amphetamine users. Studies indicate
that drug treatment modalities presently used for cocaine
users can be expected to be equally effective among
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FIG. 2. HIV sex risk for gay/bisexual injection drug users, San Francisco, CA, 1988 to 2000 (n = 1594).

amphetamine users (24-26). In addition, drug treatment
enrollment reduced sex-related HIV risk among amphet-
amine users in one study (27); thus, treatment interven-
tions for gay/bisexual IDUs may have an impact on the
primary modes of HIV exposure in this population.

The results of this study should be viewed in light of
the following limitations. Our sample size was small,
with a range of 46 to 72 participants identifying as gay or
bisexual in each cross section. This small sample size
results in estimates that are not precise. The observed
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to 2000 (n = 1594).
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increase in HIV point prevalence since 1996 may be the
result of a number of extraneous factors. Chief among
these factors is the impact of antiretroviral treatment on
HIV-specific mortality and morbidity. In our samples,
only 4 gay/bisexual IDUs reported using antiretroviral
treatment since it became available in 1996. Further, we
have used self-identification to classify respondents as
gay or bisexual. This may result in an underestimate of
individuals who engage in same-sex male contact, be-
cause some men who do engage in same-sex male con-
tact do not identify themselves as gay or bisexual (4).
The targeted sampling technique used to recruit respon-
dents makes it impossible to generalize our findings to
the overall population of IDUs in San Francisco or else-
where (12). Because of the clandestine nature of drug
use, no sampling technique can draw drug users at ran-
dom. It is also not possible to derive true refusal rates,
because much of the refusal takes place informally out-
side the research venues. Another limitation concerns
biases of self-reported drug use and risk behavior data as
a result of social desirability, recall, psychologic func-
tioning, and intoxication (28). Previous multicenter sur-
vey research has shown high validity in self-report
among drug users recruited outside clinical settings,
however (29-31).

Gay and bisexual men who inject drugs continued to
be at elevated risk for HIV infection. The persistence of
HIV risk in this population suggests that neither
gay/bisexual-centered nor IDU-focused prevention pro-
viders are adequately addressing the complex prevention
needs of this population. Multisite qualitative research
indicates that gay/bisexual IDUs may be socially isolated
from other drug users and other gay or bisexual men
(32), suggesting that targeted interventions are required
to reach this population.
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