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Abstract Sustainable behavior change among men who
have sex with men (MSM) may be threatened by optimistic
beliefs about HIV treatments: treatment optimism has been
associated with high risk sexual behaviors. We used data
from behavioral surveys of MSM attending gay bars in 11
states from 2000–2001 to describe the prevalence and cor-
relates of being less careful with sex or drugs because of
treatment optimism (optimism-related risk behavior). Fifteen
percent of 1477 HIV-negative or -untested MSM reported
optimism-related risk behavior. Optimism-related risk be-
havior was reported more often by Black and Hispanic MSM
(versus white), more often by MSM with a high school ed-
ucation or less (versus college), and less often by MSM in
some states. HIV prevention programs should address treat-
ment optimism and related behavioral risks by providing
culturally appropriate information, accessible to MSM with
lower educational attainment, about the limitations of current
therapies.
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Introduction

New challenges to HIV prevention have arisen since the
availability of highly active antiretroviral therapy (HAART)
and associated improvements in control of viral load and
survival (Wolitski, Valdiserri, Denning, & Levine, 2001;
Valdiserri, 2004). Recent outbreaks of sexually transmit-
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ted diseases among MSM in several US cities (Williams
et al., 1999; Fox et al., 2001; Chen, Kodagoda, Lawrence,
& Kerndt, 2002; CDC, 2002; Ciesielski, 2003) and infor-
mation gathered from behavioral surveys (Wolitski et al.,
2001; Elford, Bolding, & Sherr, 2002; Ciesielski, 2003) in-
dicate increases in sexual behaviors which place MSM at risk
for HIV infection. Annual new diagnoses of HIV infections
among MSM have increased each year since 2000 in 33 US
states with confidential name-based HIV infection reporting
systems (CDC, 2004a).

The reasons for increased risk behaviors among MSM are
not clear, are certainly complex, and are likely multifactorial.
Beliefs about HIV, specifically beliefs about susceptibility
to infection (Halkitis, Zade, Shrem, & Marmor, 2004) and
severity of HIV infection (Morin et al., 2003), may predict
the adoption of preventive behaviors. In the HIV epidemic,
the period since the advent of HAART has been marked
by changes in beliefs within the gay community that bear
directly on these two component beliefs (Valdiserri, 2004).
For example, men may believe that HAART reduces the
likelihood that an HIV-infected sex partner will transmit HIV,
or may believe that the severity of HIV infection is less
because of the availability of HAART.

Optimistic beliefs based on the availability of HAART
have been associated with high risk sex behaviors in many
studies (Kelly, Hoffman, Rompa, & Gray, 1998; Remien,
Wagner, Carballo-Dieguez, & Dolezal, 1998; Kalichman,
Nachimson, Cherry, & Williams, 1998; Vanable, Ostrow,
McKirnan, Taywaditep, & Hope, 2000; Huebner & Gerend,
2001; Ostrow et al., 2002; Elford et al., 2002; Van de Ven
et al., 2002; International Collaboration on HIV Optimism,
2003; Williamson & Hart, 2004; Huebner, Rebchook, &
Kegeles, 2004; Stolte, Dukers, Geskus, Coutinho, & de Wit,
2004), and these associations have reported to be significant
in a recent meta-analysis (Crepaz, Hart, & Marks, 2004).
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Thus, treatment optimism is related directly to HIV acquisi-
tion behaviors, and understanding risk behaviors associated
with treatment optimism is of interest in planning prevention
programs for MSM.

We used data from a series of behavioral surveys of MSM
conducted in 2000 and 2001 in 27 US cities to evaluate
the prevalence of being less careful with sex and drugs
because of the availability of HAART (optimism-related risk
behavior), and to describe demographic factors associated
with optimism-related risk behavior.

Method

Participants and procedures

The HIV Testing Survey (HITS) was an anonymous cross-
sectional survey designed primarily to monitor HIV test-
ing behaviors, and conducted in the United States several
times since 1996. Our data come from the study years 2000
(HITS-2000) and 2001 (HITS-2001). HITS methods have
been previously described (Kellerman et al., 2002; CDC,
2003, 2004b). Briefly, HITS study staff surveyed men in
gay bars in a total of 27 cities in 2000 (Kansas, Texas,
Illinois, Florida, Nevada, New York, and Washington) and
2001 (California, Louisiana, Pennsylvania, and Vermont).
The states were chosen based on a competitive application
process; within each state, cities were chosen to include one
major metropolitan area, and one smaller metropolitan area.
The aim was to recruit at least 100 MSM in each state, using
consistent recruitment methods.

Study staff recruited men at gay bars. Bars were selected
through a structured formative research process. Formative
research identified bars where MSM, typical of those at risk
for HIV infection in the community, could be recruited. The
formative research process included review of secondary
data, including HIV surveillance data and information from
local HIV prevention programs; interviews with key infor-
mants from community based organizations and bar own-
ers; and ascertainment of potential venues by reviewing gay
publications and community directories. In each city, a set
of bars was selected to include diverse subgroups of MSM
that would reflect the race/ethnicity and age of MSM at risk
for HIV in that city.

At selected bars, trained recruiters approached men using
a systematic sampling method, such that every nth man who
passed a certain point in the venue was approached and
offered participation in the survey. In most sites, a monetary
incentive was offered to men who agreed to participate. The
maximum amount of the incentive was $25; sites had the
ability to decrease the amount of the incentive, or to offer
it as a non-monetary incentive (e.g., a gift card to a grocery
store or pharmacy, a telephone card, or a voucher for movie

tickets). Local IRB review of the incentive structure provided
a mechanism to ensure that, in the context of each local
project, the incentive was not coercive.

To be interviewed, men had to be at least 18 years of
age, had to reside for at least 6 months in the state in which
the interview was conducted, and had to provide informed
consent. In our analysis, only data from MSM who did not
report being HIV infected were included.

Measures

Men who provided consent were administered an anony-
mous, structured interview by trained study staff, in a pri-
vate space whenever possible. No personal identifiers were
collected. The interview obtained information about the par-
ticipant’s HIV testing history, demographic background, and
sexual and drug use behaviors.

Participants were asked whether they strongly agreed,
mildly agreed, mildly disagreed, or strongly disagreed with
the following statement: “You are less careful about being
safe with sex and drugs than you were 5 years ago because
there are better treatments for HIV now”. The five-year com-
parison period was chosen to reflect a time period before
HAART was in broad use.

Participants were also asked about their recent sex and
drug use behaviors. We asked men who reported having sex
with another man in the year before the interview about
their behaviors the last time they had sex, including whether
they had receptive anal intercourse, whether their partner
for anal intercourse used a condom, and the HIV status of
their partner. For men who reported injecting drugs in the
year before the interview, we asked whether they had shared
needles during this time period.

Data analyses

This was a secondary analysis of HITS data, and was con-
ducted as an exploratory analysis. Testing of a priori hy-
potheses was not conducted; rather, we set out to describe
the prevalence of optimism-related risk behavior and demo-
graphic correlates.

To describe the prevalence of optimism-related risk be-
havior, men who strongly or mildly agreed with the state-
ment about being less careful were considered to endorse
optimism-related risk behavior. The number of men who re-
ported optimism-related risk behavior was expressed as a
proportion of all men who had sex with another man in the
prior year.

To describe demographic correlates, we calculated uni-
variate odds ratios to describe the association of optimism-
related risk behavior with a variety of demographic fac-
tors, some of which had been previously proposed to be
associated with treatment optimism (race, age, education,
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HIV testing status, and state of interview; Remien et al.,
1998; Ostrow et al., 2002; Elford et al., 2002; Stolte &
Dukers, 2003; Williamson & Hart, 2004; Huebner et al.,
2004). We then entered all of the demographics fac-
tors tested for univariate associations into a multivariable
model, and report adjusted odds ratios with 95% confidence
intervals.

We used data on reported sex and drug use behaviors to
validate whether men who reported optimism-related risk
behavior also reported higher levels of behavioral risks. We
created a sexual risk hierarchy to describe four levels of
recent sexual risk for HIV acquisition, based on behaviors
reported during the last time the respondent had sex. Par-
ticipants who had not had receptive anal intercourse (RAI)
at last sex were classified as having the lowest recent HIV
acquisition risk. Respondents who had RAI with a condom
and those who had RAI without a condom with a partner
believed to be HIV-negative comprised the second and third
levels of risk. Finally, those who had RAI without a condom
with a partner of positive or unknown HIV status represented
the highest risk category.

Similarly, we classified those MSM who had injected
drugs in the 12 months before the interview as having more
risky behavior (having shared needles in the 12 months be-
fore the interview), versus having less risky behavior (having
injected in the 12 months before the interview, but not having
shared needles).

To evaluate the aspect of our measure related to being
“less careful with sex or drugs”, we calculated odds ratios
and 95% confidence intervals to describe the odds of high
risk sex (referent group: men who had a male sex partner
in the past 12 months, but did not report receptive anal in-
tercourse at last sex) or injection behaviors (referent group:
men who injected drugs, but did not share needles in the past
12 months) among those who reported optimism-related risk
behavior, compared with those who did not report optimism-
related risk behavior.

Results

In total, 3897 men were approached in the study during the
period 2000–2001 (Fig. 1). Of these, 952 (24%) refused the
approach and 396 (10%) were aged less than 18 years or were
not a resident of the state, and were therefore not offered
interview. Of the 2549 men who were offered interview,
1995 (78%) completed the interview, 22 (1%) started the
interview but did not complete it, and 532 (21%) refused
the interview. Completion rate among men not known to be
ineligible, including those who refused the initial approach,
was 57%.

Among those who completed the survey, some were not
included in this analysis because they reported being HIV

infected (n = 241), were ineligible because they reported
an ineligible residence during the interview (n = 50), did not
report their gender as male during the interview (n = 28), or
did not respond to all of the questions used as independent
variables in our analysis (n = 21). A total of 1477 (89%
of all interviewed eligible men who did not report being
HIV infected) reported having had sex with another man
in the year before the interview and were included in the
analysis.

The characteristics of men included in the analysis are
shown in Table 1. The plurality of men were aged 18–29
years. Most men were white, non-Hispanic, had attained at
least some college, and had been tested for HIV infection at
least once. Forty percent of the men reported RAI at last sex;
about half of those men had used a condom. Overall, 228
(15%) men reported optimism-related risk behavior.

In multivariate analysis (Table 1), optimism-related risk
behavior was more commonly reported by Black and His-
panic men, and by men whose educational attainment was
high school or less. There was some variation among states
in the extent to which optimism-related risk behavior was re-
ported; in all 4 states where optimism-related risk behavior
was less commonly reported, interviews were conducted in
2000.

Reporting optimism-related risk behavior was signifi-
cantly associated with reporting high-risk sexual behavior at
last sex. MSM who reported optimism-related risk behavior
were more likely to report RAI at last sex without a condom
with a partner believed to be HIV-negative (unadjusted odds
ratio (uOR), 1.6; 95% CI, 1.1–2.3) and more likely to report
RAI without a condom with a partner who was believed to
be HIV-infected, or whose HIV status was unknown (uOR
2.6, CI 1.4–4.8).

Only 24 MSM reported injecting drugs in the 12 months
before the interview. Of these, 5 of 24 reported optimism-
related risk behavior; 4 of these 5 (80%) reported sharing
needles in the 12 months before the interview. In contrast, 9 of
19 MSM who did not report optimism-related risk behavior
had shared needles (uOR = 4.4, CI 0.5–31.2)

Discussion

We found that nearly one in six MSM in our survey reported
being less careful with sex or drugs because of treatment op-
timism. We report that Black and Hispanic men and men with
less education were more likely to report optimism-related
risk behavior. Other researchers had previously reported an
association between treatment optimism and race/ethnicity
and lower educational attainment among HIV-positive MSM
(Holmes & Pace, 2002); our study extends those findings be-
cause we measured the association in HIV-negative men in
diverse US states, and because we asked optimism-related
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Fig. 1 Figurative depiction of the numbers of men who were approached in gay bars for interviews as part of the HIV Testing Survey, who
completed interviews, and who were included in an analysis of treatment optimism-associated risk behaviors, 11 US states, 2000–2001

risk behavior, rather than about treatment optimism indepen-
dent of risk behavior.

Respondents in four states (Florida, Kansas, Nevada, and
New York) were less likely to report optimism-related risk
behavior. Although sites used a consistent process of for-
mative research for selection of bars where men were re-
cruited, the differences by state may represent differences in
the types of bars in these states. It is noteworthy that all of the
sites where men were less likely to report optimism-related
risk behavior participated in 2000, and the referent state
(California) conducted interviews in 2001. Thus, state may
be a proxy for year of interview. Alternatively, the extent to
which men report optimism-related risk behavior may vary
in different states.

Our analysis has some important limitations: represen-
tativeness, methodologic limitations of our measure of
optimism-related behavioral risk, and certain potential bi-
ases. Although we interviewed men in 11 US states that rep-
resented both high- and low-HIV morbidity areas, the men
in our sample are not representative of MSM in the United
States, or in the participating states.

Further, we used a single question to measure being less
careful because of treatment optimism, whereas previously
reported studies have generally used multiple item scales
to measure treatment optimism (Kalichman et al., 1998;
Vanable et al., 2000; Huebner & Gerend, 2001; Ostrow et al.,
2002; Koblin et al., 2003; International Collaboration on HIV
Optimism, 2003; Stolte & Dukers, 2003; Vanable, Ostrow,
& McKirnan, 2003; Huebner et al., 2004). The HITS survey

was designed in 1999, before many of the more sophisti-
cated, multi-item scales had been reported in the medical
literature. The HITS survey instrument was primarily de-
signed to measure HIV testing behaviors, and had limited
space for collection of data on HIV-related beliefs.

We evaluated our question about being less careful be-
cause of treatment optimism, and found a significant asso-
ciation of reporting being less careful and reporting high
risk sex. We were not able to validate the second part of the
compound statement (treatment optimism). Using behaviors
at last sex to evaluate our measure would be expected to
decrease recall bias compared to asking about behaviors in
the past year, because it would reduce the time interval for
recall for most men. However, this approach would also de-
crease sensitivity of our measure of high risk sex, because
men who had high risk sex recently, but not at the time of
last sex, would be classified as not reporting high risk sex.
Very few MSM in our survey reported injection drug use,
and the HITS survey did not include questions to evaluate
other behaviors that men may have considered as being less
careful with drugs—for example, drug use before or during
sex.

Recent studies have reported the prevalence of treatment
optimism (variously defined) among HIV-negative MSM
to be 3–25% (Kelly et al., 1998; Remien et al., 1998;
Vanable et al., 2000; Elford et al., 2002; Koblin et al.,
2003; Williamson & Hart, 2004; Halkitis et al., 2004). In
most surveys, holding optimistic views about HIV treat-
ments has been associated with high risk behaviors among
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Table 1 Demographic Factors Associated with Being Less Careful with Sex or Drugs Because of Treatment Optimism Among 1477 Men who
have Sex with Men, Interviewed in Gay Bars in 11 US States, 2000–2001

Less careful because of Univariate odds Multivariate adjusted
Characteristic Total men N (%) treatment optimisma n (%) ratio (95% CI) odds ratio (95% CI)

Race/ethnicity
White, non-Hispanic 854 (58) 109 (13) Referent Referent
Black, non-Hispanic 212 (14) 46 (22) 1.9 (1.3–2.8) 1.8 (1.2–2.7)
Hispanic 207 (14) 44 (21) 1.8 (1.3–2.7) 1.9 (1.3–2.9)
Other racesb 204 (14) 29 (14) 1.1 (0.7–1.8) 1.1 (0.7–1.7)

Age (years)
18–29 606 (41) 99 (16) 1.1 (0.9–1.5) 1.0 (0.7–1.4)
30–39 543 (37) 81 (15) Referent Referent
≥ 40 328 (22) 48 (15) 1.0 (0.7–1.4) 1.0 (0.7–1.6)

Education
≤ High school 325 (22) 74 (23) 2.1 (1.6–2.8) 1.8 (1.3–2.5)
At least some college 1152 (78) 154 (13) Referent Referent

HIV Testing Status
Tested, HIV-negative 1285 (87) 193 (15) Referent Referent
Untested or unknown result 192 (13) 35 (18) 1.3 (0.8–1.9) 1.1 (0.7–1.7)

State of interview
California 358 (24) 71 (20) Referent
Florida 164 (11) 6 (4) 0.2 (0.1–0.4) 0.2 (0.1–0.4)
Illinois 120 (8) 21 (18) 0.9 (0.6–1.4) 1.0 (0.6–1.8)
Kansas 85 (6) 5 (6) 0.3 (0.1–0.7) 0.3 (0.1–0.7)
Louisiana 96 (6) 21 (22) 1.1 (0.7–1.7) 0.9 (0.5–1.7)
Nevada 63 (4) 4 (6) 0.3 (0.1–0.8) 0.3 (0.1–0.8)
New York 288 (19) 39 (14) 0.7 (0.5–1.0)c 0.6 (0.4–0.9)
Pennsylvania 101 (7) 14 (14) 0.8 (0.4–1.2) 0.7 (0.4–1.3)
Texas 67 (5) 17 (25) 1.3 (0.8–2.0) 1.3 (0.7–2.5)
Vermont 59 (4) 15 (25) 1.3 (0.8–2.1) 1.7 (0.9–3.2)
Washington 76 (5) 15 (20) 1.0 (0.6–1.6) 1.2 (0.6–2.2)

Total 1477 228 (15)

CI: confidence interval.
aBeing less careful with sex and drugs because of treatment optimism was defined by strongly or mildly agreeing with the statement, “You are less
careful about being safe with sex and drugs than you were 5 years ago because there are better treatments for HIV now”.
bOther races include American Indian/Alaska Native, Asian/Pacific Islander, and those who reported multiple races.
c95% confidence interval excludes 1.0, but is rounded to 1.0.

HIV-negative MSM (Kelly et al., 1998; Remien et al., 1998;
Kalichman et al., 1998; Vanable et al., 2000; Huebner &
Gerend, 2001; Ostrow et al., 2002; Elford et al., 2002; Van
de Ven, Rawstorne, Nakamura, Crawford, & Kippax, 2002;
International Collaboration on HIV Optimism, 2003; Stolte
& Dukers, 2003; Williamson & Hart, 2004; Huebner et al.,
2004; Stolte et al., 2004; Halkitis et al., 2004). One previous
study among young MSM in the United States (Koblin et al.,
2003), and work in Australia (Van de Ven, Prestage, French,
Knox, & Kippax, 1998) did not find such an association.

It is difficult to directly compare our measurement of
optimism-related risk behavior to previous work. Most
other researchers measured treatment optimism, and then
attempted to correlate treatment optimism with high risk be-
haviors. We asked respondents whether they were less careful
with sex or drug use partners because of treatment optimism.
It is unclear whether men who were treatment optimistic, but

did not engage in high risk behaviors because of that opti-
mism, would have endorsed our measure of optimism-related
risk behavior.

Our measure of being less careful explicitly asked about
a causal relationship between treatment optimism and be-
ing less careful with sex or drugs. We may have failed to
identify MSM who were less careful and treatment opti-
mistic, but for whom the relationship was not causal. This
problem is not trivial, because Huebner et al. (2004) mea-
sured treatment optimism and high risk behaviors in a lon-
gitudinal fashion, and concluded that treatment optimism
did not predict subsequent high risk sex, but that high risk
sex did predict subsequent treatment optimism. This find-
ing was supported by data from a cross-sectional survey of
gay and bisexual men, in which perception of susceptibility
mediated the relationship between high risk behaviors and
optimistic beliefs (Huebner & Gerend, 2001). In contrast,
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Stolte et al. (2004) found that reduced perception of HIV
threat at baseline was associated with subsequent high risk
behaviors.

Our results were subject to certain biases (Sackett, 1979).
Responses were subject to recall bias, because our question
asked respondents to compare the extent to which they were
careful about sex and drugs at the time of interview, to the
extent to which they were careful 5 years earlier, and were
asked about sexual activity and drug use in the 12 months
before the interview. Social desirability bias may have led
men to deny being less careful, which would result in de-
creased estimates of optimism-related behavioral risk. There
may also be misclassification of optimism status. We used
a compound statement to assess optimism-related risk be-
havior. Some men who were less careful, but not because of
HAART, may have affirmed the statement; some men who
had no change in carefulness, but who were optimistic be-
cause of HAART, may have affirmed the statement as well.
Finally, we may have had significant non-response bias given
our completion rate of 57%. Because we did not collect data
from men who refused our approach or declined interview,
we cannot describe how those men who refused were differ-
ent from men who responded to the survey.

Despite the limitations of our secondary analysis of HITS
data, our reported associations between a number of so-
ciodemographic variables and the risk-optimism behavior
outcome are similar to those reported in previous studies.
This consistency across studies suggests the need for fur-
ther, qualitative work to determine the reasons that Black
and Hispanic men, as well as men with less education, were
more likely to report being less careful with sex or drugs
because of treatment optimism. This work should focus on
whether these groups of men had received information about
the limitations of current treatments, and focus on ways to
improve the cultural competency of future educational and
prevention materials (Resnicow, Baranowski, Ahluwalia, &
Braithwaite, 1999). For example, Black and Hispanic MSM
interviewed in focus groups in California called for preven-
tion messages tailored to their communities (Morin et al.,
2003).
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