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Abstract
Background—Sexually transmitted disease (STD) patients are more likely to experience a future
STD including HIV.

Purpose—To examine the efficacy of behavioral interventions to reduce sexual risk behavior and
incident STDs among patients attending STD clinics in the United States.

Methods—Meta-analysis of 32 studies with 48 separate interventions targeting STD patients (N =
67,538). Independent raters coded study, sample, and intervention characteristics. Effect sizes, using
both fixed- and random-effects models, were calculated. Potential moderators of intervention
efficacy were assessed.

Results—Relative to controls, intervention participants increased their condom use and had fewer
incident STDs, including human immunodeficiency virus (HIV), across assessment intervals (d+s
ranging from 0.05 to 0.64). Several sample (e.g., age, ethnicity) and intervention features (e.g.,
targeting intervention to a specific group) moderated the efficacy of the intervention.

Conclusions—Behavioral interventions targeted to STD clinic patients reduce sexual risk behavior
and prevent HIV/STDs. Widespread use of behavioral interventions in STD clinics should be a public
health priority.
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Sexually transmitted diseases (STDs) remain a major public health concern. The Centers for
Disease Control and Prevention (CDC) estimates that 45 million Americans have been infected
with genital herpes, 20 million with human papillomavirus (HPV), and more than 1 million
with HIV. The annual incidence of HPV exceeds 6 million, trichomoniasis exceeds 7 million,
and HIV newly infects more than 56,000 (1). Untreated STDs can result in pelvic inflammatory
disease, chronic pelvic pain, ectopic pregnancy, birth complications, and infertility among
women, and epididymitis and urethritis among men (2,3). Moreover, untreated STDs
substantially increase the risk of both acquisition and transmission of HIV (3–5). In addition
to the health consequences, STDs pose a huge economic burden to the U.S. health care system
with an estimated direct cost of $15.3 billion annually (3). To reduce the health and economic
burden of STDs, the CDC has called for the expansion of prevention efforts (3). Fundamental
to expanded prevention efforts is the identification and evaluation of successful STD
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prevention and intervention programs in reducing sexual risk behavior, STD acquisition, and
HIV transmission.

STD clinics provide an opportune setting for evaluating sexual risk reduction prevention
efforts. Patients attending STD clinics are known to engage in risky sexual behavior and other
health behaviors (e.g., alcohol and drug use) that facilitate the acquisition of STDs, including
HIV (6,7). Not only do STD clinic patients report riskier sexual behaviors, they are more likely
to return with a subsequent STD (8,9). Moreover, they are at increased risk of HIV infection
relative to the general population (10,11). Compared with uninfected individuals, people with
untreated STDs are two to five times more at risk of contracting HIV through sexual contact
(3,4). Because patients at STD clinics are more susceptible to HIV, and STDs increase the risk
of transmitting HIV to a sexual partner (3), identifying successful intervention strategies among
STD clinic patients is critical in the prevention of HIV and other STDs.

To prevent sexually transmitted infections, the CDC recommends a comprehensive approach
to STD prevention that includes early STD diagnosis, treatment, and behavioral intervention
(3). Evaluating the efficacy of behavioral interventions to reduce sexual risk among STD clinic
patients is essential to improving comprehensive prevention efforts. Several literature (12) and
meta-analytic reviews (13,14) have evaluated the efficacy of behavioral interventions to reduce
sexual risk behavior and incident STDs among clinic patients. In general, these reviews found
behavioral interventions were successful at increasing condom use among treatment patients
relative to controls; however, findings for incident STDs were inconsistent (or could not be
determined). For instance, DiClemente et al.’s (12) review of clinic-based sexual risk reduction
interventions among adolescents (k = 9) could not investigate the efficacy of behavioral
interventions to reduce STDs due to the lack of inclusion of STDs as an outcome, whereas
Ward et al. (14) found a reduction in incident STDs among patients in studies reporting clinical
diagnoses (k = 3) but not for those studies reporting laboratory confirmed STDs (k = 8).
Reduction in incident STDs (k = 13) was found in a meta-analysis of 18 randomized controlled
trials (RCTs) focusing on Black and Hispanic STD clinic patients in the United States (13).
Although these reviews do provide evidence that behavioral interventions are efficacious at
reducing sexual risk behavior (i.e., condom use) and incident STDs among some STD clinic
patients (i.e., Blacks and Hispanics in the United States), it is unclear whether incident STDs
are improved in broader samples of patients. Furthermore, these reviews did not (or could not)
address number of sexual partners, which is associated with the prevalence of STDs. Finally,
efficacy of behavioral interventions among STD clinic patients were based on the longest
assessment interval, ranging from 3 to 12 months post-intervention, rather than examining the
durability of the interventions over time.

The purpose of the current study was to use meta-analytic techniques to systematically evaluate
the efficacy of behavioral interventions when implemented with STD clinic patients. We
extend prior reviews of behavioral interventions for STD clinic patients by using a larger
sample of studies (k = 32) to address the aforementioned limitations. Specifically, we include
studies sampling any patients attending U. S. STD clinics, examine both condom use and
number of sexual partners, and assess longer-term outcomes (i.e., up to 2-years post-
intervention). Intervention success was measured with four outcomes: (a) condom use, (b)
number of sexual partners, and (c) incident STDs, including (d) HIV. We hypothesized that
STD clinic patients who received a sexual risk reduction intervention would show increases
in condom use, report fewer sexual partners, and would be less likely to acquire STDs,
including HIV, relative to control participants.

We also examined the durability of intervention improvements and the extent to which efficacy
depended upon participant or intervention characteristics. Moderators included (a) age, race,
and gender, (b) baseline STD diagnosis, (c) intervention content (tailored or targeted,
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motivation and skills training), and (d) intervention length. We hypothesized that interventions
would be more efficacious when they (a) sampled greater proportions of those who bear the
heaviest burden of STDs (3)—namely, young adults (ages 15 to 24), Blacks, and women; (b)
sampled patients diagnosed with a STD, as they may be more motivated to initiate sexual risk
reduction than uninfected patients; (c) targeted motivation and provided skills training,
consistent with the Information-Motivation-Behavioral Skills Model of HIV-prevention (15,
16); (d) tailored content to the individual or targeted content toward a specific group (e.g.,
gender), thus increasing message relevancy (17); and (e) were of longer duration, providing
additional time to develop risk reduction skills (15,16).

METHODS
Search Strategy and Study Selection

A comprehensive search strategy was used to obtain relevant studies. Studies were retrieved
from (a) electronic databases (PsycINFO, PubMed, Dissertation Abstracts, ERIC, CINAHL,
and The Cochrane Library) using a Boolean search strategy with the following terms: (HIV
OR AIDS OR (human AND immu* AND virus) OR (acquired AND immu* AND deficien*
AND syndrome)) AND (prevent* OR interven*) AND (condom* OR sex*) AND ((sexually and
transmitted and infection*) OR (sexually and transmitted and disease*) OR STI OR STD))
AND (clinic OR hospital OR healthcare OR center OR infirmary OR dispensary)), (b) reference
sections of relevant manuscripts, (c) electronic content of professional journals, and (d)
electronic database searches for manuscripts authored by researchers with relevant funding
(i.e., list of principal investigators retrieved from the CRISP database [now known as the NIH
RePORTER]). To optimize thoroughness, we conducted the database search at study onset
(September 2008) and upon completion of the initial coding (February 2009).

Studies were included if the author(s) (a) examined an individual- or group-level behavioral
intervention intended to reduce sexual risk behavior and the risk of STDs, including HIV, (b)
sampled patients attending a STD clinic in the United States, (c) used a randomized controlled
trial (RCT) or a quasi-experimental design reporting pre-test outcomes (used to evaluate the
equivalence of the treatment and control participants) with a comparison condition, (d) assessed
sexual risk behavior or STD acquisition, and (e) provided information needed to calculate effect
sizes. Studies were excluded if they (a) did not focus on improving individual-level sexual risk
behaviors, (b) sampled patients from other locations (e.g., community agency), (c) included
samples with greater than 50% HIV-positive patients (because these individuals require more
comprehensive care, including interventions that focus on secondary prevention of HIV
transmission rather than STD prevention), (d) used a within-subjects design with no
comparison condition, or (e) evaluated a strictly structural-level (e.g., mass media)
intervention. When authors reported details and/or outcomes in multiple manuscripts, the
studies were linked in the database and represented as a single study. If a study reported on
more than one comparison condition, the comparison condition with the least contact (e.g.,
wait-list) was used. When author(s) reported insufficient details, they were contacted for
information. Of the three authors contacted, 100% responded resulting in the retention of two
studies and the exclusion of one study. Studies that fulfilled the selection criteria and were
available by March of 2009 were included. Thus, we included 32 manuscripts with 48 separate
interventions (Figure 1).

Coding and Reliability
Two independent coders [LAJSS, RLF] rated the study information, sample characteristics
(e.g., sex, ethnicity), design and measurement specifics (e.g., number of follow-ups), and
details of the control and intervention condition(s) (e.g., number of sessions, STD testing and
treatment, provided condoms). Based on the Information-Motivation-Behavioral Skills Model
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of behavior change (15,16), intervention content included information (STD or HIV
education), motivation (risk feedback such as STD-knowledge scores, risk awareness,
assessments of the pros and cons of sexual risk behavior, attitudes toward condom use or
partner reduction, and transsituational motivational factors such as life goals, personal and/or
community values), and behavioral skills (condom, communication, and self-management
[i.e., planning and/or goal setting] skills). Finally, we evaluated whether the intervention
content was tailored (content altered for a specific individual, e.g., addressing specific sexual
risk reduction knowledge deficits) or targeted (i.e., content altered for a specific sub-group,
e.g., focused on women-specific risks associated with STD transmission) based on Kreuter and
Wray’s (17) description of tailored and targeted health communication.

Methodological quality for each study was assessed using 12 items (e.g., random assignment)
from validated measures (18,19); scores range from 0 to 17. Twenty studies were randomly
selected to assess inter-rater reliability. For the categorical variables, raters agreed on 59% to
100% of the judgments (mean Cohen’s κ = .71). Reliability for the continuous variables
(calculated using the intraclass correlation coefficient; ρ) yielded an average ρ = .93 across
categories (median = 1.00). Disagreements between coders were resolved through discussion.

Study Outcomes
For each study, effect size estimates were calculated for condom use (or unprotected sex),
number of sexual partners, and incident STDs, including HIV. Studies assessed condom use
using a variety of measures (e.g., condom use at last sex, proportion of unprotected sexual
events) for vaginal and anal sex. Thus, condom use included protected or unprotected vaginal,
anal, or unspecified sex. Because none of the investigators measured the number of sexual
partners separately by partner type, number of sexual partners refers to the number of any type
of sexual partner over a specified interval. (Studies typically did not report on partner
concurrency so this could not be coded.) Incident STDs refers to laboratory- or clinically-
diagnosed STDs. Laboratory-confirmed new HIV infections comprised Incident HIV.

Effect Size Derivation
Because the majority of the author(s) reported continuous measures, effect sizes (d) were
defined as the mean difference between the treatment and control groups divided by the pooled
standard deviation (20). When means and standard deviations were not provided, other
information (e.g., t or F test) was used (21). If a study reported dichotomous outcomes, we
calculated an odds ratio and transformed it to d using the Cox transformation (22). If no
statistical information was available (and could not be obtained) and the author(s) reported no
significant between-group differences, we estimated that effect size as zero (21). (Of the 184
effect sizes calculated, 8 were estimated as zero.) In calculating d, we controlled for baseline
differences when pre-intervention measures were available (23). All effect sizes were corrected
for sample size bias (24). Positive effect sizes indicated more risk reduction, that is, participants
receiving the intervention increased their condom use, decreased their number of sexual
partners, and had fewer incident STDs or HIV infections compared to controls.

Multiple effect sizes were calculated from individual studies when they had more than one
outcome, multiple intervention conditions, or when outcomes were separated by sample
characteristics (e.g., gender). Effect sizes calculated for each intervention and by sample
characteristic were analyzed as a separate study (21). When a study contained multiple
measures of the same outcome, the effect sizes were averaged (with corresponding sample
sizes averaged). Two authors independently calculated effect sizes using DSTAT 2.0 (25);
discrepancies were examined for errors and corrected.
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Timing of post-intervention assessments varied with the first assessment occurring between 0
to 64 weeks (k = 46), the second at 13 weeks (k = 1), and a third assessment at 26 weeks (k =
1). To avoid violating the assumption of study independence and as a strategy to examine all
study assessments, effect sizes were clustered into three intervals: (a) short-term (4 to 13 weeks;
k = 35), (b) intermediate (22 to 39 weeks; k = 29), and (c) long-term (52 to 104 weeks; k =20)
on the basis of natural clusters of assessments on a stem-and-leaf plot (available from the
authors).

Statistical Analysis
All dependent variables were examined for outliers (26); for each variable and assessment
interval, extreme effect sizes (i.e., effect sizes more than 2 standard deviations from the mean)
were recoded to be equivalent to the value at 2 standard deviations (i.e., winsorizing) (21). Of
the 184 effect sizes, 7 outliers were detected (4% of the total number of effect size estimates).
Weighted mean effect sizes, d+, were calculated using fixed- and random-effects procedures
(21). The homogeneity statistic, Q, determined whether each set of d+s shared a common effect
size. The homogeneity of variance statistic has an approximate chi-square distribution with the
number of effect sizes (k) minus 1 degrees of freedom (27); a significant Q indicates a lack of
homogeneity. To further assess homogeneity, the I2 index (ranging between 0 and 100%) and
its corresponding 95% confidence intervals (CIs) were calculated (28,29). If the 95%
confidence interval around I2 includes zero, the set of effect sizes is considered homogeneous.

To explain variability in effect sizes, the relation between sample, methodological, or
intervention characteristics and the magnitude of the effects were examined using modified
weighted least squares regression analyses (following fixed-effects assumptions) with weights
equivalent to the inverse of the variance for each effect size (21,30). Univariate regression
analyses examined a priori determined moderators of condom use effect sizes at all
assessments. Sample characteristics (age group, sex, ethnicity, STD diagnosis), intervention
content (provided motivation or behavioral skills including condom distribution), features of
the intervention (individually tailored or group targeted content), and intervention dose were
examined. To control for Type I error, we used the Bonferroni correction to adjust the P-values,
in this case P = .005. Significant univariate moderators were simultaneously entered into
multiple regression models to test for unique variance. Multiple regression analyses were
conducted only for outcomes with sufficient effect sizes per moderator (i.e., > 5 cases per
independent variable). For the multiple regression analyses, continuous variables (e.g.,
proportion women) were mean-centered to reduce multicolinearity. Analyses were conducted
in Stata 10.0 (31) using macros provided by Lipsey and Wilson (21).

Publication Bias
We tested for publication bias (i.e., when studies with significant findings are published,
whereas studies with non-significant findings remain unpublished; the file-drawer effect
(32)). We examined our data for publication bias by (a) generating and inspecting funnel plots
of the weighted mean effect size by standard error (33) and (b) systematically examining funnel
plot asymmetry using two methods: non-parametric (estimating the correlation between a
standardized effect size estimate and its variance) (34) and linear regression (standardized
effect size estimate is regressed against its precision, defined as the inverse of the standard
error) (35,36).

RESULTS
Study, Sample, and Intervention Details

Table 1 provides sample and intervention details for the 32 included studies. Studies appeared
between 1991 and early 2009 (median publication year was 1999). Methodological quality
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(MQ) of the studies ranged from 7 to 15 (mean = 10.52; median = 11; SD = 1.99). Publication
year and MQ score were correlated (r = 0.39, P = .03) with newer studies (studies published
in or after the year 2000) of higher quality (median score = 11) than older studies (median score
= 10).

All studies were conducted in the United States: 28% Southwest, 25% Southeast, 16%
Northeast, 9% Midwest, 6% Northwest and 16% conducted in multiple regions. Of the 67,538
participants sampled (median = 392 participants), 46% were women, 72% Black, and mean
age was 25.80 (SD = 5.75; range = 17 to 35; 41% age 24 and under). Several studies targeted
women (25%; k =8) or Blacks (19%; k =8). Most studies (72%) restricted participation to
patients who had a STD (37.5%; self-reported or diagnosed via a clinical exam and/or
laboratory test), were at elevated risk of contracting a STD (16%; e.g., multiple sexual partners,
unprotected sex) or both (9%). Of the 23 studies reporting baseline STDs, current STD
diagnosis was confirmed via clinical exam or laboratory test in 69% (median = 88%, range =
16 to 100%; 9 studies restricted their samples to only those with current STDs) of participants.

Interventions were typically conducted in one session (56%; range = 1 to 7) lasting a median
of 44 minutes (range = 12.5 to 210 minutes). Most interventions (62.5%) occurred during the
clinic visit (either simultaneously or immediately after); 37.5% were scheduled for a later time.
Facilitators delivered the intervention via individuals (k = 22), small groups (k = 19), or both
individually and small groups (k = 7). Many interventions were individually tailored to the
patient (42%) and 31% were targeted to a group (e.g., ethnicity, gender). Intervention content
included STD testing and counseling (98%), education (85%), skills training (85%;
interventions included 75% condom, 56% self-management [i.e., planning and/or goal setting],
and 58% communication skills), and motivational components (79%; 60% risk awareness,
33% risk feedback, 31% attitudes toward condom use and/or reducing the number of sexual
partners, 23% transsituational motivational factors, and 15% assessing pros and cons of risk
behavior). Only 40% of the interventions specifically reported providing condoms to patients.
Comparison conditions were most often an active comparison (83%; e.g., STD/HIV education,
brief form of the intervention); only 17% used an assessment-only control. Active comparisons
met with a facilitator for a single session (range = 1 to 2) of a median of 15 minutes (range =
5 to 180 minutes). Condoms were provided in 36% of the control groups.

Publication Bias
Visual inspection of the funnel plots (Figures A1 – A10, electronic supplementary materials)
suggested that the effect sizes of the interventions represented for any outcome by assessment
interval did not reveal a publication bias. More formal testing (see Table A1, electronic
supplementary materials) using Begg’s adjusted rank correlation (34) did not indicate a
significant association between effect size estimates and variance for any outcome by
assessment interval (Ps > .14). Results using Egger et al.’s (35) regression asymmetry test
indicated that the intercept from the regression analyses did not differ from zero for any
outcome by assessment interval (Ps >.18) except for number of sexual partners at short-term
assessment (P = .04). To determine the number of non-significant unpublished studies
necessary to reduce a significant result to non-significant, we calculated Rosenthal’s fail-safe
N (32) for number of sexual partners at short-term assessment. Results indicate that 84
interventions assessing number of sexual partners (within 3 months post-intervention) with
non-significant results would be necessary to reverse the significant findings.

Overall Efficacy of the Interventions
Table 2 provides the weighted mean effect sizes, d+, for the 20 studies (k = 34) reporting
condom use outcomes (37–56), 15 (k = 28) reporting number of sexual partners (38–42,45,
47,48,50,51,53,55–58), 22 (k = 40) reporting incident STDs (37–40,47–52,54,55,57–66), and
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5 (k = 6) reporting incident HIV (48,50,63,66,67). Overall, analyses indicate that risk reduction
interventions showed small to medium improvements in condom use and reduced the number
of sexual partners and incident STDs and HIV compared with controls. At short-term and
intermediate assessments, intervention participants increased their condom use (d+s = 0.05 to
0.09, random effects) compared to controls. Participants reduced their number of sexual
partners at short-term assessment (d+ = 0.08, random effects) compared to controls. At
intermediate (d+ = 0.11, random effects)and long-term (d+ = 0.10, random effects) assessment,
incident STDs were significantly reduced among intervention participants versus controls.
Insufficient studies were available to examine incident HIV at short-term (39) and intermediate
assessment (none); however, the incidence of HIV was significantly reduced among
intervention participants at long-term (d+ = 0.64, random effects). We found no difference
between the intervention and control participants with respect to condom use at long-term
assessment (d+ = 0.04, random effects), number of sexual partners at intermediate and long-
term assessment (d+s = 0.05 to 0.09, random effects), and incident STDs at short-term
assessment (d+ = −0.08, random effects). The overall pattern of results was consistent using
fixed- or random-effects assumptions.1

Except for number of sexual partners at short-term assessment, the hypothesis of homogeneity
was rejected for each outcome across assessment intervals. Moderator tests were conducted to
examine whether a priori determined sample, methodological, or intervention characteristics
related to the variability in effect sizes (reported below). Specifically, we examined (a) age
group (age ≥ 24 years vs. age < 24 years), race (proportion Black), and gender (proportion
women), (b) baseline STD diagnosis (% clinically diagnosed with an STD at baseline), (c)
intervention content (motivation and/or skills training component, providing condoms, and
tailored or targeted content,), and (d) intervention length (total intervention dose). Due to
insufficient sample size (k = 5), moderator tests were not conducted for incidence of HIV.

Moderators of Intervention Impact on Condom Use
Moderators of intervention impact on condom use are reported in Table 3. Interventions
increased short-term condom use when (a) sampling younger participants (≤24 years of age),
(b) condoms were provided, and (c) the intervention targeted a specific group. When entered
simultaneously, targeting a specific group (β = .47, P <.001) remained significant. Intermediate
condom use improved when researchers sampled participants diagnosed with a STD. At long-
term assessment, interventions were successful in improving condom use when (a) sampling
more participants diagnosed with a STD, (b) the intervention targeted a specific group and was
not tailored to an individual and (c) was of longer duration. None of the moderators remained
significant when entered simultaneously in the regression model.

Moderators of Intervention Impact on Number of Partners
Moderator tests for number of partners are reported in Table 3. Numbers of sexual partners
were reduced at short-term assessment when studies sampled younger participants (≤24 years
of age) and provided condoms. When entered simultaneously in a regression model, neither
age nor condom provision remained significant. We found no significant moderators of number
of sexual partners at intermediate assessment. At long-term assessment, interventions were
efficacious in reducing the number of sexual partners when (a) sampling younger participants
(≤24 years of age), fewer Blacks, more women, or participants diagnosed with an STD, (b)
intervention content was not individually tailored but was targeting a specific group, and (c)
interventions lasted longer. All other tests for moderators were non-significant (Ps >.005;

1Insufficient variability in type of control condition for most dependent variables meant that comparisons between active comparisons
and assessment-only controls were not possible. Among the dependent variables with sufficient variability for type of control, no
significant differences were found.
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Bonferroni adjusted P-value). Multiple moderator tests were not conducted at long-term
assessment due to the small sample size (k = 11).

Moderators of Intervention Impact on Incident STDs
Table 3 provides results from the moderator tests of intervention impact on incident STDs.
Interventions were successful at reducing the incidence of STDs at short-term when (a)
sampling younger participants (≤24 years of age), more Blacks, fewer women, and more
participants with a current STD, (b) content did not include motivation or skills training, (c)
content was not individually tailored, and (d) interventions were shorter. Due to insufficient
sample size (k = 8), multiple moderator tests were not conducted. At intermediate assessment,
interventions were successful when fewer women were sampled and the intervention content
included a motivational component. When entered simultaneously, both moderators remained
significant (proportion women: β = −.33, P <.01; motivational component: β = .29, P =.02)
and accounted for 26% of the variance. Interventions reduced the incidence of STDs at long-
term when younger participants were sampled.

DISCUSSION
This meta-analytic review examined 32 manuscripts evaluating 48 behavioral interventions to
reduce sexual risk behavior among 67,538 STD clinic patients in the United States. Behavioral
risk reduction interventions succeeded at increasing condom use, reducing number of sexual
partners, and lowering the incidence of STDs; however, the efficacy of these interventions to
reduce sexual risk behaviors and incident STDs varied across assessment intervals.
Interventions were successful in improving condom use and reducing numbers of sexual
partners for durations of up to 40 weeks (average of 19 and 12 weeks for condom use and
number of sexual partners, respectively). Moreover, intervention success for incident STDs
was sustained over 104 weeks (average of 26 weeks) with an effect size of small magnitude
(d+ = 0.10). In the current meta-analysis, the sexual risk reduction interventions were most
often compared with an active comparison rather than an assessment-only, wait-list, or no-
treatment control. Prior research indicates that between-groups effect sizes are generally
smaller when comparing an intervention to an active comparison relative to a no-treatment
control (68). Nonetheless, the magnitude of effects for condom use, number of sexual partners,
and incident STDs corroborates effects reported in previous meta-analyses (13,69).

The incidence of HIV over 64 weeks (average of 54 weeks) was significantly lower among
intervention compared to control participants (d+ = 0.64), an effect size of medium magnitude.
Consistent with prior research documenting the increased risk of HIV among STD clinic
patients (10,11), overall incidence of HIV was 0.06% (27 out of 46,571 U.S. STD clinic
patients) compared with 0.02% in the general population (estimated incidence of HIV in 2006
was 56,300) (70). Moreover, STD incidence was significantly lower among the same
intervention participants compared to control patients at long-term assessment (d+ random =
0.11, 95% CI = 0.07, 0.14, k = 5). To our knowledge, this meta-analysis is the first to
demonstrate the efficacy of behavioral interventions among STD clinic patients as measured
with HIV incidence. Overall, these findings demonstrate that behavioral interventions reduce
sexual risk among STD clinic patients.

Several sample and intervention characteristics moderated the impact of the intervention on
condom use, number of sexual partners, and incident STDs. First, consistent with our
hypothesis, interventions were more successful at improving condom use, reducing the number
of sexual partners, and lowering incident infections at short-term follow-up when sampling
younger rather than older patients. Reductions in number of sexual partners and incident STDs
among younger patients were also observed at long-term follow-up. Because younger patients
may have had fewer life experiences, they may be more amenable to health-related attitudinal
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and behavioral changes relative to older patients whose behavior patterns are better established
(71,72). Our findings suggest that sexual risk reduction behavioral interventions for younger
patients should be routinely implemented in clinic settings.

Second, short-term reductions in incident STDs were found among studies sampling more men
rather than women, contrary to our hypothesis. Compared to women, men often have greater
relationship power and, as a consequence, men have greater control over sexual decision-
making (73,74). To alleviate symptoms of STDs, male STD patients exposed to a sexual risk
reduction intervention may be particularly motivated to engage in risk-reducing strategies with
their female partners. (In the current study, more than two-thirds of the participants had an
STD at baseline [49% of studies assessing incident STDs at short-term assessment]). Future
research should explore motivational factors associated with STD diagnoses among men.

Third, interventions sampling more Blacks were less efficacious in reducing number of sexual
partners at long-term follow-up but were more efficacious at reducing incident STDs at short-
term follow-up, partially supporting our hypothesis. Explanations for these findings are
necessarily speculative. One possible explanation relates to the targeting of the intervention
based on race/ethnicity. Among the interventions assessing number of partners at long-term
follow-up, only 3 (27%) of these interventions were specifically targeted to race. None of the
interventions assessing incident STDs at short-term were targeted by race. Thus, these findings
are difficult to interpret and warrant further investigation.

Fourth, consistent with our hypothesis, interventions were typically more successful when
studies sampled patients diagnosed with a STD. Compared to uninfected individuals, patients
with a current STD may be particularly motivated to change their sexual behavior (16).
However, research examining the effects of STD diagnosis alone has found little change in
sexual risk behavior compared with individuals not diagnosed with an STD (75,76). Thus, STD
diagnosis by itself appears to be insufficient in changing sexual risk behavior. Future research
might examine the interactive effects of STD diagnosis and intervention efficacy.

Fifth, as we expected, interventions were more successful at promoting condom use when the
intervention content was targeted to specific subgroups. Theory (16,77), as well as previous
research (13,14,78), suggest that targeting intervention content facilitates behavior change. We
also found interventions that included a motivational component were less successful at
reducing incident STDs at short-term but were more successful in reducing incident STDs at
intermediate assessment. One possible explanation for this finding is the benefits of
motivational enhancement hinged on interpersonal and condom use skill acquisition, which
takes more time to emerge, consistent with the Information-Motivation-Behavioral Skills
Model (15,79). The current findings suggest that interventionists developing HIV-prevention
programs should conduct formative research to identify the specific needs of the population of
interest.

Finally, interventions were more successful at improving sexual risk behaviors (condom use,
number of sexual partners) at long-term follow-up when delivered in longer doses. Lengthier
doses of intervention content may be necessary in the development of skills needed to enact
and maintain behavioral change. A paradoxical finding was that intervention content delivered
in shorter doses was more successful in improving incident STDs at short-term. It is possible
that immediate change in incident STDs, rather than long-term maintenance, may be easier to
achieve with briefer interventions. Furthermore, similar findings were found in a recent
synthesis of meta-analyses examining behavioral interventions across multiple health
behaviors (80). Nonetheless, this finding is difficult to explain and warrants further
investigation.
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Limitations
Several limitations should be considered when interpreting these findings. First, many
outcomes involve self-reports, which are vulnerable to cognitive (e.g., memory) and social
(e.g., self-presentation) biases (81,82). Self-report is imperfect, but most researchers employed
methods designed to optimize the quality of these data. Furthermore, laboratory- and/or
clinically-diagnosed STDs corroborate self-reported results. Second, the small number of
studies available at each assessment interval could not support multivariate moderator tests for
all outcomes. Moreover, our analyses are based largely on different sets of studies at each
assessment and are not directly comparable across intervals. Thus, our moderator analyses
should be considered preliminary.

CONCLUSION
Behavioral interventions implemented with STD clinic patients succeed at reducing sexual risk
behaviors and incident STDs. These behavioral interventions reduce risk most among those
who bear the heaviest burden of HIV (i.e., young adults and Blacks). If widely implemented,
these interventions can help to lower long-term risk of incident STDs including HIV among
patients, potentially reducing the health and economic burden of STDs. To increase their
efficacy, researchers should consider including patients at most risk, targeting the content
specifically for STD patients, including specific subgroups (e.g., young adults), and delivering
intervention content in longer doses. Translating, enhancing, and implementing efficacious
behavioral intervention among STD clinic patients should be a high priority.
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Figure 1.
Selection process for study inclusion in the meta-analysis
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