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TABLE 3. Multivariate Model of Intervention Impact on Number of Sexual Partners (k= 107)

Variable Level* Adjusted Mean Effect Size (95% Confidence Interval)** B P
Proportion MSM 0% 0.001 (—0.023, 0.025) 0.277 <0.001
100% 0.252 (0.121, 0.383)
Proportion involved in sex trading 0% —0.001 (—0.026, 0.025) 0.231 0.002
100% 0.409 (0.151, 0.667)
Interpersonal skills component 0 hours —0.021 (—0.050, 0.009) 0.351 <0.001
3 hours 0.008 (—0.016, 0.032)
6 hours 0.036 (0.012, 0.061)
9 hours 0.065 (0.034, 0.095)
Intrapersonal skills component 0 hours —0.009 (—0.034, 0.015) 0.272 <0.001
3 hours 0.050 (0.016, 0.083)
6 hours 0.109 (0.048, 0.169)
9 hours 0.168 (0.077, 0.259)

*Levels symbolize representative values along the continuous levels observed.

**Each adjusted mean effect size is reported at the mean level of each other study dimension.
Effect sizes (d values) are positive for results that favor the intervention group. Analyses are based on fixed-effects assumptions; each effect size () was weighted by the inverse of
its variance. Number of partners was modeled as the dependent variable in a multiple regression model, with each listed study dimension simultaneously entered as an independent

variable.

B indicates standardized regression coefficient; &, number of studies; P, probability.

When there were fewer women in the samples, interventions
had a more positive impact (B = —0.155, P < 0.04). In
addition, interventions were more successful at reducing
numbers of partners in samples that included more MSM (3 =
0.158, P <0.04) and more individuals known to engage in sex
trading (B = 0.153, P <0.04). As before, intervention content
also impacted intervention effectiveness. When interventions
included a higher dosage of interpersonal or intrapersonal
skills, participants were more likely to reduce the number of
partners (B = 0.238, P < 0.01, and 3 = 0.270, P < 0.001,
respectively).

Multivariate Model

We then entered each significant univariate moderator
into a multiple regression model. When all variables were
considered simultaneously, sex and age were no longer sig-
nificant moderators of the impact of interventions on number
of sexual partners (Table 3); all other moderators remained
significant. As before, interventions were more successful at
reducing the numbers of partners in samples that included
more MSM and more individuals known to engage in sex
trading. The amount of skills training included in an
intervention also remained a significant moderator. As the
duration of either skills component increased, interventions
became more effective at reducing the number of partners.

Moderators of Intervention Impact on Sexual
Activity Status

The final set of analyses examined moderators of
intervention impact on sexual activity status. When samples
included more whites, interventions had a larger, positive
impact on sexual activity status (f = 0.259, P < 0.02). Sexual
activity status was also more positively impacted when
samples included more MSM (B = 0.217, P < 0.03), more
IDUs (B = 0.317, P < 0.01), and more alcohol users (B =
0.372, P < 0.001). When interventions included more HIV
information and intrapersonal skills training, sexual activity
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status was more likely to reflect abstinence (3 = 0.276, P <
0.01, and B = 0.392, P < 0.001, respectively).

Multivariate Model

Significant univariate predictors were then simulta-
neously entered into a multiple regression analysis. This
analysis revealed that interventions were more successful at
impacting sexual activity status when samples included more
MSM, and when the total amount of HIV information and
intrapersonal skills training was greater (Table 4).

Intervention Characteristics and Sexual
Frequency Outcomes

Condom-related Features

We investigated the impact of providing condoms to
study participants and allowing participants to directly or
indirectly learn condom use skills such as negotiation or
proper use on sexual frequency, number of partners, and
sexual activity status. None of these intervention features
impacted any of the effects of interest, suggesting that
teaching individuals about condoms does not result in more
acts of intercourse, more sexual partners, or earlier inter-
course (all P’s > 0.20).

IMB Components

To examine the impact of the IMB components on the
3 frequency-related outcomes, all 3 components were entered
simultaneously as predictors of each separate outcome.
Consistently, interventions that included more of the IMB
components were most successful at reducing number of
sexual occasions and number of sexual partners (Fig. 1). The
same pattern was not observed for sexual activity status.

COMMENT

This quantitative synthesis evaluated the extent to
which HIV-related interventions influence 3 sexual frequency
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TABLE 4. Multivariate Model of Intervention Impact on Sexual Activity Status (k = 49)

Variable Level* d (95% Confidence Interval)** B P
Proportion MSM 0% 0.056 (0.026, 0.086) 0.222 0.024
100% 0.235 (0.083, 0.388)
Information component 0 hours 0.041 (0.008, 0.073) 0.302 0.002
3 hours 0.047 (0.016, 0.078)
6 hours 0.053 (0.023, 0.083)
9 hours 0.059 (0.029, 0.088)
Intrapersonal skills component 0 hours 0.022 (—0.002, 0.046) 0.386 <0.001
1 hour 0.127 (0.072, 0.181)
2 hours 0.232 (0.128, 0.336)
3 hours 0.336 (0.181, 0.492)

*Levels symbolize representative values along the continuous levels observed.

**Each adjusted mean effect size is reported at the mean level of each other study dimension.
Effect sizes (d values) are positive for results that favor the intervention group. Analyses are based on fixed-effects assumptions; each effect size (d) was weighted by the inverse of
its variance. Sexual activity status was modeled as the dependent variable in a multiple regression model, with each listed study dimension simultaneously entered as an independent

variable.

B indicates standardized regression coefficient; &, number of studies; P, probability.

outcomes: number of sexual occasions, number of partners,
and sexual activity status. We focused on studies with rig-
orous controls because such studies provide the strongest and
most interpretable evidence regarding the effects of HIV risk
reduction programs. In total, 174 studies, including 206
interventions and nearly 120,000 participants qualified for the
review. With this large sample, analyses showed that, in
general, interventions neither increased nor decreased the
number of sexual occasions and the number of partners.
These findings provide reassurance that, overall, HIV risk
reduction interventions do not inadvertently increase the
number of sexual occasions or sexual partners. Moreover, the
results indicated that sexual activity was reduced overall
(Table 1). It should also be noted that adolescents were no
more likely than adults to increase sexual frequency as a
result of interventions. As we expected, the overall average
magnitude of intervention effects on each of these frequency
dimensions was small (d; range, —0.004Y0.044) and much
smaller than that observed in past meta-analyses of condom
use and similar risk behaviors (eg, d, range, 0.07Y
1.31).123:126.132Y136 'yt more important is the fact that the
magnitude of studies’ effects on frequency-related outcomes
varied widely; when interventions included particular fea-
tures or focused on particular risk groups, sexual risk
reduction via number of sexual occasions, number of sexual
partners, and sexual activity status was more likely.

Conditions Related to Reduced
Sexual Frequencies

Several sample and intervention features explained
variability in sexual frequency outcomes. Our analysis
revealed 2 significant moderators of intervention impact on
number of sexual occasions: proportion of black participants
within the sample and amount of motivational enhancement
provided. Interventions were more successful at reducing the
number of sexual occasions when samples included more
black participants. One might wonder whether the explana-
tion for this finding is that interventions occurring in African
nations, where the threat of HIV is higher than in the United
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States, have greater success at reducing number of sexual
occasions. In our database, only 4 studies that targeted
number of sexual occasions occurred in African nations, and,
of those, 2 were highly successful at reducing the number of
sexual occasions and 2 were not. Most of the studies targeting
number of sexual occasions as an outcome occurred within
the United States. As such, it does not appear that this is the
sole explanation for this finding.

A second possible explanation for this finding involves
the increased risk perception that may exist among blacks. It
is now widely recognized that, in the United States, blacks
have been disproportionately affected by HIV and AIDS;
epidemiologic data indicate that approximately 50% of the
new HIV infections in 2003 occurred among blacks,'?’
although blacks made up only 12% of the United States
population in the 2000 census. Moreover, research indicates
that concern about HIV tends to be high among blacks,'*®* and
perceptions of the local prevalence of HIV/AIDS predicts
number of sex partners, sexual risk practices, rates of STIs,
and HIV testing history.'* This phenomenon, referred to as
“‘intuitive epidemiology,”” likely involves an increased
vulnerability or risk perception, a construct implicated in
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FIGURE 1. The impact of IMB components on number of
occasions, number of partners, and sexual activity status.
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many theoretical models of health behavior change.'*® This
increased vulnerability to HIV among blacks may increase
the relevance of HIV risk reduction programs for this
population subgroup, partially explaining the greater inter-
vention success.

Interventions that included larger motivational compo-
nents were more successful at reducing the number of sexual
occasions. This finding suggests that risk reduction interven-
tions work, at least in part, by engaging intrinsic motivation
for self-protection. This interpretation is consistent with a
growing body of evidence indicating the motivational ap-
proaches to health behavior change can be more effective
than traditional health education and psychotherapeutic
interventions.'*' Indeed, motivational approaches have
shown considerable promise as stand-alone or supplemental
interventions for traditionally intractable problems such as
smoking,'** alcohol misuse,'*?, and drug use.'**'** Several
studies have demonstrated the value of a motivational inter-
vention in the context of HIV risk reduction as well.>*'46:147
Future research should more fully investigate the types
of motivational enhancement that are most successful
at reducing the number of sexual occasions and explore
the psychological mechanisms by which motivational ap-
proaches influence behavior change.

Skills training was an important intervention feature
when number of sexual partners was a targeted outcome.
Interventions with longer interpersonal and intrapersonal
skills training components were more effective at reducing
the number of sexual partners. This meta-analytic finding
corroborates earlier reviews of evidence obtained from
primary level research'*? and demonstrates that negotiating
a safe sexual relationship with a partner requires skill.!48:149
Individuals who lack the ability to skillfully decline a
partner’s advances may be at greater risk for unintended
sexual advances, including unprotected sex. When individ-
uals are actively taught how to handle a sexual proposition,
they are better able to refuse intercourse with additional
partners.58

Interventions were also more successful at reducing the
number of sexual partners when samples included more MSM
or individuals involved in sex trading, 2 groups traditionally
viewed as high risk for HIV. One possible mechanism for this
finding is the increased awareness of HIV in these subgroups,
consistent with the explanation provided earlier for black
participants. Overall, these results suggest that interventions
are efficacious with those who recognize their vulnerability to
HIV.

The amount of HIV information within an intervention
also significantly influenced the interventions’ impact on
sexual activity status. When interventions included more
information about HIV and more intrapersonal skills training,
the risk reduction impact of interventions on sexual activity
status was enhanced, consistent with the IMB model.'® Self-
management skills, a type of intrapersonal skills, play a role
in sexual activity status. Managing one’s emotions and
substance use and avoiding risky situations are important
skills for individuals who have engaged in risky sexual
encounters in the past, but would now like to avoid these
situations.
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Evaluation of the influence of condom-related inter-
vention features on the 3 frequency-related outcomes of
interest indicated that none of these features moderated the
impact of interventions on number of sexual occasions,
number of partners, or sexual activity status. This finding
should provide reassurance that increased numbers of sexual
occasions, larger numbers of partners, and more likely sexual
activity are not iatrogenic effects of providing condoms or
training in condom use skills and interpersonal negotiation
skills.

Sexual Frequency Reduction as a
Prevention Alternative

Overall, interventions that included informational,
motivational, and behavioral skills components, consistent
with the IMB model,"®'"” were more likely to influence
frequency outcomes than were interventions that did not
include all 3 IMB components. The number of sexual occa-
sions was significantly reduced after exposure to an hour
(or more) of motivational training. Similarly, studies that
included 6 hours of interpersonal skills training or 3 hours of
intrapersonal skills training were the most successful at
reducing the number of sexual partners. Studies were most
successful at influencing sexual activity status when they
included 6 hours of HIV information and at least 1 hour of
intrapersonal skills training. The need for different doses
of diverse types of training may be due, in part, to the level
of skill participants already have upon entering into the
intervention. Research should investigate the dynamic
interplay among various types of HIV risk reduction inter-
vention content and participants’ initial IMB skills levels,
ensuring that no critical component is omitted."°

Overall, after more than 20 years of studying HIV and
designing related interventions, it is clear that progress
toward risk prevention is being made. The results of this
synthesis suggest that targeting frequency-related outcomes is
another avenue by which HIV transmission risk can be
reduced. Although condom use has been touted as the primary
and most beneficial sexual risk reduction outcome, interven-
tions that integrate key elements of behavioral theory are also
successful at reducing frequency-related outcomes for some
population subgroups.
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