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ABSTRACT

Objective: The objective of this study was to investigate whether and what
sexual risk behavior is a mediator of associations between rectal gonorrhea (RG)
and highly active antiretroviral therapy-related beliefs, safer sex fatigue, or
sexual sensation-seeking among homosexual men.

Study Design: This study consisted of a cross-sectional survey between March
2002 and December 2003 among homosexual visitors of the Amsterdam sexually
transmitted disease clinic.

Methods: In total, 1568 men answered a written questionnaire. Associations
were determined using logistic regression corrected for repeated measurements.

Results: The RG infection rate was high among homosexual men who were HIV-
positive (16%) compared with those with negative or unknown HIV status.
Mediation could be confirmed among HIV-positive men only. Those who
experienced higher levels of safer sex fatigue were more likely to be positive for
RG. This association was mediated by unprotected anal intercourse (UAI) with
casual partners.

Conclusion: Addressing safer sex fatigue might help prevent UAI with casual
partners and possibly also RG among HIV-positive homosexual men.
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IN DEVELOPED COUNTRIES, THE availability of highly active antiretroviral therapy
(HAART) has led to decreases in HIV/AIDS-related morbidity and mortality,1 but
has also coincided with increases in sexual risk behavior and sexually transmitted
diseases (STDs) among homosexual men.2-8 Cross-sectional studies among
these men have found associations between higher levels of sexual risk behavior
and (perceived) viral load levels, motivational factors such as safer sex fatigue
and sexual sensation-seeking, and also more optimistic beliefs about HAART.9-16
A meta-analytic review 17 recently confirmed higher levels of unprotected sex in
persons who believed that receiving HAART or having an undetectable viral load
reduced the risk of HIV transmission or whose concerns about engaging in
unprotected sex were reduced by the availability of HAART. Causality, however,
remained unclear in these studies. Results from a longitudinal study conducted in
Amsterdam 18 indicated that perceiving less HIV/AIDS threat as a result of
HAART availability might play a causal role in the increases in sexual risk behavior
among HIV-negative homosexual men. Another study conducted in Amsterdam
found that a more favorable perception of one’s viral load level was associated
with subsequent practice of unsafe sex among HIV-positive homosexual men.19

Whether and how increasing STD rates are associated with HAART-related beliefs,
(perceived) viral load levels, and motivational factors has been studied less. One
study conducted among initially HIV-negative homosexual men in Rotterdam
found that perceiving less HIV/AIDS threat was associated with higher STD
incidence and that perceiving less need for safer sex was associated with HIV
seroconversion.20 The role of sexual risk behavior in the association between STD
and HAART-related beliefs or motivational factors has not yet been investigated.
It seems reasonable that the effect of HAART-related beliefs or motivational
factors on STDs is partly explained or mediated by sexual risk behavior, which
was not measured in the Rotterdam study.20

Our study group studied homosexual men visiting the STD clinic in Amsterdam to
investigate associations between an infection with rectal gonorrhea (RG) and
HAART-related beliefs, safer sex fatigue, and sexual sensation-seeking. The main
question was whether such an association is mediated by unprotected anal
intercourse (UAI) with casual or steady partners. Additionally, this study aims to
gain insight into how homosexual men differ regarding STD, HAART-related
beliefs, safer sex fatigue, and sexual sensation-seeking according to their HIV
status.

Materials and Methods

Clinic Procedures

The STD clinic in Amsterdam offers free STD diagnosis, treatment, and related
services. Patients are routinely screened for (rectal) gonorrhea and infectious
syphilis. At every new consultation, sociodemographic information is routinely
collected and registered in a database under a patient identification code. An
individual can have multiple new consultations in 1 year and/or more than one
diagnosis per consultation. A positive culture is the diagnostic criterion for
gonorrhea (GC-Lect agar, BBL; Becton Dickinson, Cockeysville, MD).



Sex Transm Dis. 2006 Apr;33(4):201-8.

Study Procedures

In the period between March 2002 and December 2003, 8166 new consultations
were registered at the STD clinic in Amsterdam made by 5403 homosexual men.
Homosexual men who could speak and write in Dutch were considered eligible for
inclusion in current study and were randomly requested to fill in a questionnaire.
This questionnaire included information about HIV status, sexual behavior,
HAART-related beliefs, safer sex fatigue, and sexual sensation-seeking.

In total, 2991 questionnaires were distributed, of which 2544 could be matched to
the STD registration system in the study period. The men who received the
questionnaire differed from all homosexual men registered during the study
period in being somewhat older (38.4 vs. 37.8, P <0.01), more often of Dutch
nationality (86.5% vs. 71.9%, P <0.01), and more often diagnosed with
infectious syphilis (5.9% vs. 4.6%, P = 0.01) or RG (7.2% vs. 5.7%, P = 0.01).

Study Population

Of the 2544 questionnaires that were randomly distributed and could be matched
to the STD registration system, 1568 (62%) questionnaires were returned by
1391 homosexual men. Although some of these men (11.2%) had more than one
visit during the study period, all visits were considered as individuals.
Furthermore, 13 men were excluded as a result of a missing answer on the self-
reported HIV status, yielding a convenience sample of 1555 homosexual men.
These men were somewhat older (39.1 vs. 37.4, P <0.01) and more often of
Dutch nationality (89.9% vs. 81.0%, P <0.01) than men who received but did not
return the questionnaire. The median age of the study participants was 38.7
(interquartile range [IQR], 32.8-44.4). Most men were of Dutch nationality, and
the educational level was low (defined as lower vocational training or advanced
elementary education) among 23%, midlevel (defined as middle vocational
training, higher general secondary education, secondary modern school,
secondary grammar school) in 40.8% and high (defined as higher vocational
training or university) among 36% of the men. A majority of the men were HIV-
negative (59.8%), whereas 222 men (14.3%) were HIV-positive and 403 men
(25.9%) had an unknown HIV status.

Dependent Variables

Rectal Gonorrhea.

The infection rate of RG was defined as the total humber of RG diaghoses in a
given period per 100 consultations in that period.

Sexual Risk Behavior.

Participants were asked whether they had engaged in insertive or receptive anal
intercourse in the previous 6 months and whether they had used condoms during
anal intercourse. Risk behavior was defined as not consistently having used
condoms during insertive or receptive anal intercourse; it was defined separately
for steady and casual partners. Participants reporting no anal intercourse or
consistent use of condoms during anal intercourse were considered not at risk.



Sex Transm Dis. 2006 Apr;33(4):201-8.

Predictor Variables.

The questionnaire included items measuring HAART-related beliefs, to which
participants responded using a seven-point scale ranging from 1 = “strongly
disagree” to 7 = “strongly agree.”

Items were in part based on earlier studies 9,11,12 and were clustered based on
principal component analyses, as was done in previous studies among
homosexual men in Amsterdam.18,19 This approach confirmed four scales
measuring different types of HAART-related beliefs: perceiving less HIV/AIDS
threat since HAART (five items, Cronbach’s [alpha] = 0.82), perceiving less need
for safer sex since HAART (three items, Cronbach’s [alpha] = 0.88), perceiving
less risk for HIV transmission as a result of HAART (two items, correlation =
0.59), and perceiving high effectiveness of HAART in curing HIV/AIDS (three
items, Cronbach’s [alpha] = 0.84).

The questionnaire included measured the motivational factors of safer sex fatigue
and sexual sensation-seeking as measured in other studies.11,21 Safer sex
fatigue was measured using four items (e.g., "I feel tired of always having to
monitor my sexual behavior”) with a Cronbach’s [alpha] of 0.87, and sexual
sensation-seeking was measured using two items (e.g., "I like wild and
uninhibited sexual encounters”) with a correlation of r = 0.84.

The scores on all scales were calculated as the mean scores of the items included.
A higher score represented a stronger agreement with the statements.

Statistical Analyses

Differences in sociodemographic characteristics, HAART-related beliefs, safer sex
fatigue, sexual sensation-seeking, sexual risk behavior, and STD were examined
according to HIV status using chi-squared tests for categorical variables and one-
way analysis of variance (ANOVA) for continuous variables. Post hoc multiple
comparisons analyses were conducted using Scheffé’s test.

To investigate whether the possible association between HAART-related beliefs or
motivational factors and RG infection is mediated by sexual risk behavior, the
following assumptions must be confirmed. First, there has to be a univariate
association between the predictor variable and RG infection showing an effect to
be mediated. Second, there has to be a univariate association between the
predictor variables and sexual risk behavior, the possible mediator. Third, sexual
risk behavior (the possible mediator) has to be univariably associated with RG
infection. Finally, the association between the predictor variable and RG infection
has to decrease or disappear when sexual risk behavior is added to the model.22

The four assumptions were investigated using univariate and multivariate logistic
regression. First, HAART-related beliefs, motivational factors, and sexual risk
behavior were modeled as univariate predictors for RG infection (see Fig. 1A, C).
Second, if a specific sexual behavior was found to be a risk factor for RG, HAART-
related beliefs and motivational factors were each modeled as a predictor for that
specific sexual risk behavior (see Fig. 1B). Third, mediation was tested in a
multivariate model predicting RG. Only variables with a univariate P value <=0.10
were included in the multivariate models, and they were built separately for HIV-
positive men, HIV-negative men, and men with an unknown HIV status, because
the three groups differ significantly.
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Fig. 1. (A-C) Mediation model

Because some of the men (11.3%) had repeated visits during the study period,
estimates and standard errors for all analyses were corrected for intraindividual
correlation by using generalized estimating equations (GEE) assuming a
compound symmetry correlation matrix.23 Analyses were done with the statistical
packages SPSS 24 and Stata 7.0.23

Results
Sociodemographic and Behavioral Characteristics According to HIV Serostatus:|

Characteristics of all 1555 homosexual men are given in Table 1 according to
their HIV status. HIV-positive men (N = 222) were somewhat older and had a
somewhat lower educational level than men who were HIV-negative (N = 930) or
had an unknown HIV status (N = 403). Men with an unknown HIV status more
often were of Dutch nationality than men with a positive or negative HIV status.
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TABLE 1. Characteristics of 1555 Homosexual Visitors of the Amsterdam Sexually Transmitted Disease Clinic in the Period Between
March 2002 and December 2003

Total HIV-Positive HIV-Negative Men HIV-Unknown P Scheffé Post
Group Men (N = 222) (N = 930) Men (N = 403) Value* Hoc Comparison
Demographics
Age (median [IQR]) 38.7 (32.8-44.4) 40.2 (35.8-44.1) 38.0 (32.6-44.1) 38.8(31.1-45.4) <0.01 H+ >H-, H?T
Nationality (N [%]) <0.01
Dutch 1409 (89.9) 198 (89.2) 820 (88.2) 379 (94.0)
Non-Dutch 159 (10.1) 24 (10.8) 110 (11.8) 24 (6.0)
Educational level <0.01
(N [%)
Low 355 (23.1) 76/220 (34.5) 191/909 (21.0) 83/398 (20.9)
Middle 626 (40.8) 85/220 (38.6) 372/909 (40.9) 167/398 (42.0)
High 553 (36.0) 59/220 (26.8) 346/909 (38.1) 148/398 (37.2)
HAART-related beliefs
(mean, SD)
Perceiving less HIV/ 2.75(1.5) 3.79(1.6) 2.61(1.4) 2.49 (1.3) <0.01 H+ >H-—, H?t
AIDS threat since
HAART
Perceiving less need 1.22 (0.7) 1.46 (1.0) 1.19(0.7) 1.18 (0.6) <0.01 H+ >H—, H?!
for safe sex since
HAART
Perceiving less risk for 2.45(1.5) 2.45 (1.5) 2.42 (1.5) 2.51(1.5) NS
HIV transmission
as a result of
HAART
Perceiving high 1.85 (1.1) 1.51(1.0) 1.66 (1.1) 1.71 (1.1) NS
effectiveness of
HAART in curing
HIV/AIDS
Motivational beliefs
concerning sex
(mean, SD)
Safer sex fatigue 2.93(1.7) 3.78 (1.8) 2.85(1.7) 2.67 (1.5) <0.01 H+ >H—, H?T
Sexual sensation- 5.10 (1.8) 5.43 (1.6) 5.06 (1.8) 4.99 (1.8) 0.01 H+ >H—, H?'
seeking
Diagnoses of sexually
transmitted
diseases (N [%])
Rectal gonorrhea 115 (7.3) 35 (15.8) 52 (5.8) 28 (6.9) <0.01 H+ >H-, H?'
Infectious syphilis 95 (6.1) 22 (9.9) 39 (4.2) 34 (8.4) <0.01 H+, H? >H-*
Sexual risk behavior
(N [%])
Unprotected anal 618/1546 (40.0) 92/218 (42.1) 391/915 (42.7)  131/400 (32.8) <0.01 H+, H- >H?®

intercourse with
steady partners
Unprotected anal 507/1509 (33.6) 133/212 (62.7) 262/890 (29.4) 110/394 (27.9) <0.01 H+ >H-—, H?'
intercourse with
casual partners

“P value is based on chi-squared tests for categorical variables and one-way analysis of variance for continuous variables.

THIV-positive men have a higher score than men with a negative or unknown HIV status.

*HIV-positive men and men with an unknown HIV status have a higher score than HIV-negative men.

SHIV-positive and HIV-negative men have a higher score than men with an unknown HIV status.

ILow = lower vocational training, or advanced elementary education; middle = middle vocational training, higher general secondary education,
secondary modern school, secondary grammar school; high = higher vocational training or university.

IQR indicates interquartile range; HAART = highly active antiretroviral therapy; SD = standard deviation.

Homosexual men who were HIV-positive were more optimistic than men with a
negative or unknown HIV status. They perceived less HIV/AIDS threat and less
need for safer sex since HAART availability. They had a higher level of both safer
sex fatigue and sexual sensation-seeking than did men with a negative or
unknown HIV status.

Finally, HIV-positive men more often had UAI with casual partners than did men
with a negative or unknown HIV status. UAI with steady partners, however, was
reported most often by men with a positive or negative HIV status. The infection
rate of infectious syphilis was highest among HIV-positive men (9.9%) and
among men with an unknown HIV status (8.4%). The infection rate of RG was
highest among HIV-positive men (15.8%).
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Sexual Risk Behavior as a Mediator

HIV-Positive Homosexual Men.

Univariate predictors for RG infection among HIV-positive homosexual men
included no HAART use in the previous 6 months, reporting UAI with casual
partners in the previous 6 months, and a higher level of safer sex fatigue (Table
2). In the multivariate model, no HAART use and UAI with casual partners were
independent predictors for RG. The effect of safer sex fatigue decreased and
became not statistically significant (Table 2) after inclusion of UAI with casual
partners.

TABLE 2.  Univariate and Multivariate Determinants for Rectal Gonorrhea and Unprotected Anal Intercourse With Casual Partners Among
222 HIV-Positive Homosexual Men Visiting the Amsterdam Sexually Transmitted Disease Clinic in the period March 2002 Through
December 2003, The Netherlands

Rectal Gonorrhea Unprotected Anal Intercourse
(infection rate: 15.8%) With Casual Partners (62.7 %)
OR P OR adj P OR P OR adj P
(95% ClI) Value (95% ClIy* Value (95% CI) Value (95% CI)* Value

Age

Younger than 40 y, older  1.75 (0.85-3.60) 1 0.13
than or equal 40 y

Educational level"

(N [%])
Low 1 0.90 2.17 (1.08-4.39) % 3.23 (1.45-7.17) &
Middle 1.13 (0.48-2.65) 1.83 (0.90-3.71) 2.36 (1.10-5.06) ¥
High 1.22 (0.52-2.86) 1 0.09 <0.01
HAART-related beliefs
{mean, SD)
Perceiving less HIV/ 1.16 (0.90-1.49) 0.26 1.38 (1.15-1.66) <0.01 1.08 (0.88-1.32) 0.46
AIDS threat since
HAART
Perceiving less need 0.83 (0.65-1.06) 0.14 1.18 (1.00-1.39) 0.04 1.18(0.96-1.43) 0.10
for safe sex since
HAART
Perceiving less risk for  1.25 (0.95-1.64) 0.11 1.83 (1.06-3.15) 0.03 1.23 (0.75-2.00) 0.43

HIV transmission as
a result of HAART
Perceiving high 1.08 (0.83-1.40) 0.57 1.00 (0.76-1.31) 0.98
effectiveness of
HAART in curing
HIV/AIDS
Motivational beliefs
concerning sex
(mean, SD)
Safer sex fatigue 1.29 (1.03-1.61) 0.02  1.15(0.90-1.46) 0.25 1.69(1.42-2.01) <0.01 1.58(1.31-1.91) <0.01
Sexual sensation- 1.08 (0.83-1.40) 0.57 1.17 (1.00-1.37) 0.05 1,16 (0.96-1.39) 0.12
seeking
Sexual risk behavior
(N [%])
No or protected anal 1 0.99
intercourse with
steady partners
Unprotected anal 0.99 (0.47-2.08)
intercourse with
steady partners
No or protected anal 1 0.01 1 <0.01
intercourse with
casual partners
Unprotected anal 3.24 (1.29-8.15) 2.78 (1.08-5.97)
intercourse with
casual partners
Treatment with HAART
in the previous 6
months
Yes 1
No 2.61(1.28-5.31)

<0.01

0.03 0.96

1 1
2.78 (1.08-5.97) 0.99 (0.54-1.79)

*Odds tatio adjusted for all variables with a univariate P value <0.10.

TLow = lower vocational training or advanced elementary education; middle = middle vocational training, higher general secondary education,
secondary modern school, secondary grammar school; high = higher vocational training or university.

*P value <0.05.

5P value <0.01.

OR indicates odds ratio; OR adj = adjusted odds ratio; 95% Cl = 95% confidence interval; HAART = highly active antiretroviral therapy; SD =
standard deviation.

Univariate risk factors for UAI with casual partners among HIV-positive
homosexual men included: low educational level (vs. high educational level),
perceiving less HIV/AIDS threat since availability of HAART, perceiving less risk
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for HIV transmission as a result of HAART, and perceiving less need for safer sex
since HAART. Higher levels of safer sex fatigue and sexual sensation-seeking
were likewise associated with UAI with casual partners (Table 2).

In multivariate analysis, only lower educational level and a higher level of safer
sex fatigue were independently associated with more UAI with casual partners.

The association found between safer sex fatigue and RG infection in univariate
analyses indicated that there was an effect that might have been mediated. This
confirms the first assumption for mediation (see “Statistics”) by which the other
three assumptions that are needed to confirm mediation could be verified. Safer
sex fatigue was associated with UAI with casual partners, the possible mediator,
which in turn was associated with a higher infection rate of RG, confirming the
second and third assumption for mediation. To confirm the fourth assumption,
both UAI with casual partners and safer sex fatigue were included in a
multivariate model predicting RG. The effect of safer sex fatigue on RG infection
decreased and became nonsignificant, whereas UAI remained independently
associated with RG. These results suggest that the association between safer sex
fatigue and RG infection among HIV-positive homosexual men is indeed mediated
by UAI with casual partners.

HIV-Negative Homosexual Men. 1|

Among HIV-negative homosexual men, univariate risk factors for RG infection
included younger age, perceiving less risk for HIV transmission as a result of
HAART, perceiving higher effectiveness of HAART in curing HIV/AIDS, and
reporting UAI with steady partners in the previous 6 months (Table 3). In
multivariate analysis, younger age and perceiving less risk for HIV transmission
as a result of HAART were independent risk factors for RG. UAI with steady
partners was marginally significantly associated with RG.
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TABLE 3. Univariate and Multivariate Determinants of Rectal Gonorrhea (RG) Among 930 HIV-Negative and 403 HIV-Status-Unknown
Homosexual Men Visiting the Sexually Transmitted Disease Clinic in Amsterdam in the Period Between March 2002 and December 2003,
The Netherlands

HIV-Negative Homosexual Men Homosexual Men With an Unknown HIV Status
Infection Rate RG: 5.6% Infection Rate RG: 6.9%
OR P OR adj P OR B OR adj P
(95% Cl) Value (95% CI)* Value (95% Cl) Value (95% CI)* Value
Age category
Less than 30 y 4.80 (2.17-10.61) i 4.26 (1.89-9.64) t 6.12 (1.90-19.64) i 5.28 (1.65-16.97) t
30-39 y 2.30 (1.08-4.90) 3 2.30 (1.06-4.99) * 4.14 (1.29-13.24) * 3.60 (1.11-11.66) *
40 y and older 1 <0.01 1 <0.01 1 <0.01 1 0.02
HAART-related beliefs
(mean, SD)

Perceiving less HIV/  1.18 (0.97-1.43) 0.09 1.11(0.89-1.38) 0.35 1.03(0.75-1.41) 0.85
AIDS threat since
HAART

Perceiving less need  1.27 (0.95-1.69) 0.11 0.68 (0.21-2.19) 0.51
for safe sex since
HAART

Perceiving less risk 1.28 (1.09-1.51) <0.01 1.22(1.01-1.49) 0.04 1.09 (0.86-1.38) 0.48
for HIV
transmission as a
result of HAART

Perceiving high 1.21 (1.00-1.47) 0.05 1.11(0.87-1.42) 0.40 0.91(0.64-1.29) 0.60
effectiveness of
HAART in curing
HIV/AIDS

Motivational beliefs

concerning sex
(mean, SD)

Safer sex fatigue 1.12 (0.96-1.32) 0.15 0.95 (0.74-1.23) 0.72

Sexual sensation- 1.06 (0.89-1.26) 0.50 1.01 (0.82-1.25) 0.60
seeking

Sexual risk behavior

(N [%])

No or protected anal 1 0.05 1 0.07 1 0.02 1 0.10
intercourse with
steady partners

Unprotected anal 1.78 (1.00-3.17) 1.75(0.97-3.16) 2.54 (1.17-5.51) 1.93(0.88-4.22)
intercourse with
steady partners

No or protected anal 1 0.90 1 0.57
intercourse with
casual partners

Unprotected anal 1.04 (0.57-1.91) 0.76 (0.30-1.95)
intercourse with
casual partners

*Odds ratio adjusted for all variables with a univariate P value <0.10.

TP value <0.01.

*P value <0.05.

OR indicates odds ratio; 95% Cl| = 95% confidence interval; OR adj = adjusted odds ratio; HAART = highly active antiretroviral therapy; SD =
standard deviation.

Univariate risk factors for UAI with steady partners among HIV-negative
homosexual men were younger age (odds ratio [OR], 1.73; 95% confidence
interval [CI], 1.18-2.54), Dutch nationality (OR, 1.55; 95% CI, 1.01-2.37),
perceiving less HIV/AIDS threat (OR, 1.10; 95% CI, 1.00-1.21), safer sex fatigue
(OR, 1.18; 95% CI, 1.09-1.28), and sexual sensation-seeking (OR, 1.08; 95%
CI, 1.00-1.16). In multivariate analysis, only younger age (OR adjusted, 1.70;
95% CI, 1.14-2.54) and safer sex fatigue (OR adjusted, 1.15; 95% CI, 1.06-
1.25) were independently associated with UAI with steady partners.

The univariate associations that were found between RG infection and,
respectively, perceiving less risk for HIV transmission as a result of HAART and
perceiving high effectiveness of HAART in curing HIV/AIDS pointed to effects that
could have been mediated by UAI with steady partners (first assumption for
mediation). However, because neither of the two beliefs was associated with UAI
with steady partners (the possible mediator), mediation of the association
between the two beliefs and RG could not be established among HIV-negative
homosexual men in this study.
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Homosexual Men With an Unknown HIV Status.

In homosexual men with an unknown HIV status, younger age and UAI with
steady partners were associated with RG infection (Table 3). In multivariate
analysis, only younger age was independently associated with RG.

Because none of the HAART-related beliefs or motivational factors was associated
with RG infection, there was no effect that could have been mediated by sexual
risk behavior among homosexual men with an unknown HIV status.

Discussion

The association between higher levels of sexual risk behavior and optimistic
HAART-related beliefs, safer sex fatigue, and sexual sensation-seeking among
homosexual men has been found by several studies.9-19 Because UAI is a
predictor for STD, the findings of these studies often implied that factors like
optimistic HAART-related beliefs contributed to increasing STD rates in
industrialized countries. One study indeed found that perceiving less HIV/AIDS
threat was associated with STD incidence, but it did not measure sexual risk
behavior.20 To our knowledge, this cross-sectional study is the first to investigate
associations between RG infection and HAART-related beliefs, safer sex fatigue,
and sexual sensation-seeking while looking at sexual risk behavior among
homosexual men according to their HIV status.

Results from the current study confirm that HIV-positive homosexual men are at
higher risk for STD than those with a negative or unknown HIV status. The
infection rates of RG and infectious syphilis were highest among HIV-positive men
as were their levels of UAI, especially with casual partners, compared with men
having a negative or unknown HIV status. Furthermore, HIV-positive men held
more optimistic beliefs about HAART and reported higher levels of safer sex
fatigue and sexual sensation-seeking. These findings are in accord with results
from other studies comparing these three HIV-status groups.9-12,25

The risk of HIV transmission to uninfected casual partners could not be
established in the current study, because the serostatus of casual partners was
not collected. However, some HIV-positive homosexual men are known to engage
in sexual behavior at risk for HIV transmission.26,27 Even if men want to avoid
HIV transmission, they could hardly be sure of the HIV status of all casual
partners, especially considering the relatively low HIV testing rates in
Amsterdam.28 Because most HIV-positive men reporting UAI with casual partners
engaged in both insertive and receptive UAI, ongoing HIV transmission is a
substantial risk. Besides risking HIV transmission to others, HIV-positive men put
themselves at risk for HIV treatment-resistant strains 29 and STD. Clearly,
effective prevention programs must be developed that focus on the thoughts and
needs of these men.

Behavioral risk factors for RG infection differed for homosexual men according to
their HIV status. HIV-positive homosexual men having UAI with casual partners
were at higher risk for RG than those not having UAI with casual partners. For
HIV-negative men, UAI with steady partners was a risk factor for RG, which
implies that these HIV-negative men or their steady partners probably also
engage in UAI with other partners. Additional analysis among HIV-negative men
indeed revealed that especially those reporting UAI with both steady and casual
partners were at highest risk for RG infection (data not shown). Interestingly,
HIV-positive men who were not on HAART in the previous 6 months were more
likely to be infected with RG.
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The main question, whether possible associations between RG infection and
HAART-related beliefs and other motivational factors are mediated by sexual risk
behavior, could be answered affirmatively among HIV-positive homosexual men.
Our results suggest that the relation between safer sex fatigue and RG infection
among these men is indeed mediated by UAI with casual partners. Possibly, HIV-
positive homosexual men who experience a higher level of safer sex fatigue are
more likely to engage in UAI with casual partners and, as a result, are at higher
risk for infection with RG. However, such a causal relation cannot be proven in
this study as a result of its cross-sectional nature. The few longitudinal studies
investigating the association between beliefs and sexual risk behavior revealed
inconclusive results.18-20,30 Huebner et al 30 suggest that treatment optimism
may occur after sexual risk behavior, whereas authors of the other three studies
suggest that treatment optimism precedes sexual risk behavior 18,19 or incident
STD.20 Further longitudinal investigation is needed to increase our knowledge
about the complex motivational processes underlying risky sexual behavior.

Although more optimistic beliefs about HAART were associated with UAI with
casual partners among HIV-positive homosexual men, safer sex fatigue appears
to be more important in understanding sexual risk behavior among these men.
This was also found in another study among HIV-positive homosexual men 15
and is in line with the fact that among HIV-positive men in the current study, only
safer sex fatigue was associated with RG infection, whereas none of the HAART-
related beliefs were.

Among HIV-negative homosexual men, perceiving less risk for HIV transmission
as a result of HAART was associated with a higher infection rate of RG. A recently
conducted longitudinal study investigating the association between HAART-related
beliefs and STD found that perceiving less HIV/AIDS threat was associated with
incident STD among HIV-negative homosexual men in Rotterdam.20 This
difference could be because the Rotterdam study included all STDs as an
outcome, whereas our study specifically investigated RG as an outcome.

The relations between RG infection and optimistic beliefs in the current study,
however, were not mediated by UAI with steady partners. It is nevertheless
possible that another aspect of sexual risk behavior mediates the associations
between the optimistic beliefs about HAART and RG such as UAI with (possibly)
HIV-positive casual partners. Unfortunately, the current study did not collect
information about UAI with (possibly) discordant casual partners, and mediation
by such a specific sexual risk behavior could not be tested. Future research needs
to investigate sexual risk behavior in more detail, because the various beliefs
might be especially important when engaging in sexual intercourse at high risk for
HIV transmission.

For men with an unknown HIV status, our results are limited. Those reporting UAI
with steady partners were more likely to be infected with RG. However,
multivariate analysis indicated that especially younger age is an important
determinant for rectal gonorrhea. This is known to be an important determinant
from other studies and was in our study also found for HIV-negative and HIV-
positive homosexual men.

Obviously, care should be taken into generalizing the results of this study to all
homosexual men in The Netherlands, let alone to those in other industrialized
countries. First, homosexual visitors of the STD clinic may represent men who
more often engage in risky sexual behavior and therefore are at higher risk for
STDs than (Dutch) homosexual men in general. Second, men visiting the STD
clinic who were included in the current study reported somewhat higher levels of
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unsafe sex than did men who visited the STD clinic and were not included (see
“Methods”). Furthermore, because HIV status was based on self-reported
information, HIV-positive status might have been underreported. Questionnaires
were anonymous, however, so response bias of HIV-positive status was likely to
be reduced.

Despite the limitations of current study, results confirm the importance of
developing interventions that address the needs of HIV-positive homosexual men
in the era of HAART. Because the association between safer sex fatigue and RG is
mediated by UAI with casual partners, addressing safer sex fatigue during
counseling might help prevent UAI with casual partners among HIV-positive men
and possibly also ongoing transmission of RG and other STDs. Furthermore, HIV-
positive homosexual men engaging in high-risk sex need to become aware of
their own risk for treatment-resistant strains and coinfection with STD, because
these coinfections can have negative clinical consequences for HIV-positive
individuals. Although the infection rate of RG and levels of UAI among men with a
negative or unknown HIV status were lower than among HIV-positive men,
prevention needs to keep addressing these men too.
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