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Objective: To provide an updated review of the efficacy
of behavioral interventions to reduce sexual risk of human immunodeficiency virus (HIV) among adolescents.
Design: We searched electronic databases, leading public health journals, and the document depository held by
the Synthesis of HIV/AIDS Risk Reduction Project. Studies that fulfilled the selection criteria and were available
as of December 31, 2008, were included.
Setting: Studies that investigated any behavioral intervention advocating sexual risk reduction for HIV prevention, sampled adolescents (age range, 11-19 years), measured a behavioral outcome relevant to sexual risk, and
provided sufficient information to calculate effect sizes.
Participants: Data from 98 interventions (51 240 participants) were derived from 67 studies, dividing for qualitatively different interventions and gender when reports permitted it.
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Main Outcome Measures: Condom use, sexual frequency, condom use skills, interpersonal communication skills, condom acquisition, and incident sexually
transmitted infections (STIs).
Results: Relative to controls, interventions succeeded
at reducing incident STIs, increasing condom use, reducing or delaying penetrative sex, and increasing skills
to negotiate safer sex and to acquire prophylactic protection. Initial risk reduction varied depending on sample
and intervention characteristics but did not decay over
time.
Conclusions: Comprehensive behavioral interventions
reduce risky sexual behavior and prevent transmission
of STIs. Interventions are most successful to the extent
that they deliver intensive content.
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DOLESCENTS CONTINUE TO

be at considerable risk for
human immunodeficiency virus (HIV) and
other sexually transmitted infections (STIs). Adolescents account for 4% of new HIV diagnoses in the
United States (aged 13-19) and 45% of the
diagnoses worldwide (aged 15-24).1,2 Furthermore, approximately half of all new
STIs in the United States occur among adolescents between the ages of 15 and 24.3
Factors that place adolescents at greater
risk for STIs include an early age of sexual
debut, inconsistent or incorrect use of condoms, and experimentation with alcohol
and other substances.4 A recent US schoolbased survey showed that approximately
one-half of adolescents are sexually active and 15% have had 4 or more sexual
partners5; frequent and concurrent partners are associated with STI incidence in

(REPRINTED) ARCH PEDIATR ADOLESC MED/ VOL 165 (NO. 1), JAN 2011
77

adolescents.6 Although correct and consistent condom use provides an effective
method of disease prevention,7-10 at least
39% of adolescents report that they did not
use a condom the last time they had sex,5
and those who use condoms often do so
inconsistently11 or incorrectly.12,13
To reduce the incidence of HIV and
other STIs among adolescents, social, behavioral, and public health experts have
developed interventions to reduce sexual
risk among this population. Providing adolescents with the information, motivation, and skills needed to eliminate
(through abstinence) or reduce risk (eg,
through partner reduction and condom
use) is an important aspect of reducing the
incidence of HIV and other STIs.14 Riskreduction strategies vary from broad and
diffused dispersion of factual information about HIV, to frank discussions of
condom use for reducing HIV risk, to
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small-group interventions allowing interaction and roleplaying to enhance motivation and relevant skills. Theory14
as well as primary level research15-17 suggest that interventions that include motivational and skills-based strategies are the most likely to promote risk reduction.
Previously, Johnson and colleagues18 synthesized the
intervention literature and found that interventions are
successful in decreasing sexual encounters and increasing condom use among adolescents; they also found that
intervention content, and especially the provision of condom use skills, facilitated condom use. Since then, many
new trials assessing sexual risk reduction interventions
have appeared in the literature, making it important to
determine whether the state of the science has changed.
Therefore, in the meta-analysis reported here, we examined the extent to which sexual risk reduction interventions have been successful at modifying behaviors that
place adolescents at risk for HIV and other STIs. Consistent with the previous review,18 successful risk reduction was inferred from self-reports of sexual frequencies
as well as protected penetrative sexual behavior and communications with sexual partners, objective measurements of skills (at using condoms or at the ability to negotiate condom use with partners), and biological markers
(STI diagnosis). We also examined the extent to which
efficacy depends on participant or intervention characteristics and whether beneficial effects persist following
an intervention.
METHODS

SAMPLE OF STUDIES
We updated the previous database18 using several strategies:
(1) electronic database searches (MEDLINE, PsycINFO,
CINAHL, Dissertations Abstracts, and ERIC); (2) requests for
articles sent to researchers and electronic list serves; (3) review of reference sections of articles obtained in the searches;
and (4) searches of journals likely to publish intervention results (eg, American Journal of Public Health and JAMA). Studies matching the selection criteria and available as of December 31, 2008, were included.

SELECTION CRITERIA
Replicating the inclusion criteria used in our initial review, studies or portions of studies had to (1) evaluate an educational,
psychosocial, or behavioral intervention advocating sexual risk
reduction and using interpersonal contact; (2) use a randomized
controlled trial or a quasi-experimental design with rigorous
controls; (3) have behavioral-dependent measures relevant to
sexual risk; (4) sample adolescents (ie, pre-university); and (5)
provide information needed to calculate effect sizes (ESs). Excluded were interventions that did not emphasize HIV content (eg, some abstinence programs, pregnancy prevention programs, and interventions conducted before the HIV pandemic)
and extremely brief interventions for which message exposure
was not ensured (eg, pamphlet studies). In 26 studies, information was insufficient to calculate ESs; queries to these authors permitted retaining 13 of these studies (50%). Use of these
criteria resulted in 67 independent studies including 9 that contained supplemental information (eg, intervention details and
outcomes from follow-up assessments), which included 98 separate interventions and sampled 51 240 participants.17,19-93 Each

intervention was treated as an individual study (eFigure; http:
//www.archpediatrics.com).

STUDY INFORMATION
Four raters (L.A.J.S.-S., T.B.H.-M., and 2 others) independently coded the content of each study for the purposes of describing the studies and determining, in stratified analyses,
whether variation in ESs can be attributed to features of the
sample, intervention, or method used in the studies. Methodological quality was assessed using 12 items (eg, random assignment, attrition, and follow-up rate) from validated measures94,95; scores ranged from 0 to 17. A subset of studies was
randomly selected to evaluate the interrater reliability. Across
the study- and intervention-level categorical dimensions, coders agreed on 73% to 95% of judgments, with average values
of 0.54 for variables coded with 80% or less agreement and 0.75
for variables coded with greater than 80% agreement. Disagreements were resolved through discussion. Reliability for the continuous variables was calculated using the Spearman-Brown formula, which takes into account the mean interjudge correlation
as well as the number of judges96; reliability was very good, ranging from 0.86 to 1.00, with an average across categories of 0.91.
Outcome measures were transformed into a standardized
mean difference (d) as an ES index, using the pooled standard
deviation as the denominator; this ES was designed for continuous outcome measures,97 which was the case in the vast
majority of the studies. For cases in which the means and standard deviations were not reported, transformations from inference tests were used.97 When both the independent and the
dependent variables were categorical, odds ratios were converted into d using the Cox transformation.98 If no statistical
information was available (and could not be obtained from the
authors) and the study reported a nonsignificant betweengroup difference, we estimated that ES to be zero.97 Effect sizes
were corrected for bias due to sample size and baseline differences.99,100 Positive ES values reflected greater risk reduction.
If more than 1 comparison group was available in the study,
we used as the comparison the one most similar to the modal
comparison group in the literature (eg, a wait-list control group).
We calculated multiple ESs from an individual study when
it had more than 1 behavioral measure or results separated by
gender. We analyzed self-reported and objective outcomes. Selfreported outcomes included (1) condom use (for anal, vaginal, or unspecified sex) and (2) sexual frequency (numbers of
occasions or sex frequency indexes, number of sexual partners, delay, or abstinence). Objective outcomes included (1)
condom use skills, (2) interpersonal communication skills (eg,
negotiating condom use assertively in role-plays), (3) indirect
behavioral markers (eg, acquired condoms), and (4) incident
STIs. Effect sizes gauged by more than 1 measure of the same
dimension were averaged (eg, condom use measured using separate items for steady and casual partner type) and, when more
than 1 follow-up had occurred, the last available interval was
used.
Effect sizes were analyzed following random-effects metaanalytic assumptions.97,99 Each ES was weighted by the inverse
of its variance to produce mean ESs, and 95% confidence intervals were also calculated. Model fit of means was estimated following fixed-effects assumptions (ie, I2 index).101 To examine moderators, we used weighted least-squares regression models of the
condom use ES values. The significant predictors were entered
into a weighted multiple-regression model (ie, “metaregression”) following mixed-effects assumptions, which are
known to have more conservative statistical power under heterogeneity,102 and nonsignificant dimensions were trimmed. In multiple predictor models, missing study information was imputed
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Table 1. Weighted Mean Effect Sizes and Related Statistics at Final Available Assessment
for Interventions Targeting Adolescents, Following Random Effects Assumptions
Outcome
Incident STI
STI diagnosed
Sexual behavior
General index of sex frequency
No. of partners
Abstinence or delay of intercourse
Sex frequency, averaged
Condom use, unspecified sex partner
Condom use, anal partner
Condom use, vaginal partner
Condom use, averaged
Behavioral skills
Condom use skill
Safer sex communication skill
Condom purchases, acquisitions

k

dⴙ (95% CI) a

OR (95% CI) a

Homogeneity of d s I 2 (95% CI) b

19

0.33 (0.20 to 0.47)

1.72 (1.39 to 2.17)

84.90 (77.71 to 89.76)

17
34
62
85
82
8
11
91

0.11 (0.04 to 0.18)
0.11 (0.06 to 0.17)
0.11 (0.05 to 0.17)
0.11 (0.07 to 0.15)
0.14 (0.07 to 0.21)
0.01 (−0.11 to 0.13)
0.13 (0.02 to 0.24)
0.13 (0.07 to 0.19)

1.20 (1.07 to 1.35)
1.20 (1.10 to 1.32)
1.20 (1.09 to 1.32)
1.20 (1.11 to 1.28)
1.26 (1.13 to 1.41)
1.02 (0.83 to 1.24)
1.24 (1.03 to 1.49)
1.24 (1.13 to 1.37)

25.95 (0.00 to 58.76)
54.97 (33.72 to 69.41)
80.96 (76.11 to 84.83)
75.52 (69.90 to 80.09)
81.77 (77.85 to 85.00)
0.00 (0.00 to 0.00)
46.61 (0.00 to 73.44)
79.25 (74.87 to 82.87)

2
11
11

0.94 (0.47 to 1.41)
0.36 (0.13 to 0.59)
0.43 (0.20 to 0.65)

4.72 (2.17 to 10.24)
1.81 (1.24 to 2.65)
2.03 (1.39 to 2.92)

90.12 (63.86 to 97.30)
82.85 (70.67 to 89.97)
81.83 (68.67 to 89.47)

Abbreviations: CI, confidence interval; d⫹, weighted mean effect size; I 2, consistency of effect sizes; k, number of interventions; OR, odds ratio; STI, sexually
transmitted infection.
a Estimates of effect size values are greater than 0 (d ) or than 1 (OR) for differences in favor of reduced risk for the treatment group relative to the control
⫹
group and follow random-effects assumptions (full-information maximum likelihood).
b Values vary from 0 (homogeneous) to 100 (lack of homogeneity), assessed using fixed-effects assumptions; significance implies a rejection of the hypothesis
of homogeneity.

with mean replacement; no more than 15% of the values for any
given dimension required imputation and most (88%) required
no imputation. All analyses were conducted in Stata 10.0,103 using
macros provided by Lipsey and Wilson.97
RESULTS

DESCRIPTIVE OUTCOMES
Of the 67 studies (eTable) included in the metaanalysis, most (90%) were published between 1990 and
2008. Studies were typically conducted in the United States
(78%), in medium to large cities (89%), and 49 recruited adolescents from school or community contexts
(73%). Studies were of moderate quality with a median
methodological quality rating of 9.00 (range, 3-15 of 17
points possible); these ratings have improved over time,
with r=0.19, P=.001. More than half of the studies (55%)
attempted to control bias by increasing the confidentiality of the participants or by using nonintervention personnel to collect responses. Studies were generally successful in retaining participants from consent to follow-up
(mean retention rate, 79%).
The studies sampled 51 240 adolescents with a mean
(SD) age of 15.0 (2.0) years, and 45% of participants were
African American or of African background. Many participants (56%) were already sexually active. Only rarely
did studies sample adolescents who were known to engage in sex trading (6%), to be incarcerated (6%), to have
a mental illness (1%), or to be HIV-positive (5%). More
commonly, the studies sampled adolescents who drank
alcohol (33%) or used illegal drugs (30%).
The interventions were typically guided by theory
(68%), conducted in groups (74%), met for a median of
13 sessions of 75 minutes each, and had only 1 facilitator. Intervention content included HIV/AIDS education
(91%), active interpersonal skills training (69%), self-

management skills training (38%), condom information/
demonstrations (38%), and motivational content (12%).
Comparison conditions were most commonly either a
wait-list/no treatment control (51%) or a standard HIV
education intervention (29%). Active comparison conditions (eg, standard HIV education) met for a median
of 4 sessions of 60 minutes each. Condoms were provided as part of the intervention for 19% of the experiments and 13% of the control conditions. For the present
analyses, assessments occurred at a median of 13 weeks
postintervention (range, 0-156 weeks).
HOW WELL DID
THE INTERVENTIONS WORK?
Relative to comparison conditions, interventions significantly enhanced 9 of the 10 examined outcomes
(Table 1); the 1 for which no significant change appeared had a small sample of studies (condom use for
anal sex). Of the other 10 outcomes, interventions significantly reduced (1) incident STIs (31% laboratory diagnosed and 69% self-reported), (2) general indexes of
sexual frequencies, and (3) number of partners; interventions significantly increased (4) abstinence or delay
of intercourse, (5) condom use with unspecified type of
sex, (6) condom use with vaginal partners, (7) safer sex
communication skills, and (8) acquisition of condoms.
Interventions were also successful based on averages (9)
of sexual frequency outcomes and (10) of condom use.
Each of these sets of study outcomes lacked homogeneity except for the general index of sexual frequency, condoms for anal sex, and condom use for vaginal sex; in
other words, study outcomes generally varied widely.
Analyses continued regarding the average of sexual frequency and condom use indexes, which had sufficient
cases to permit detailed models.

(REPRINTED) ARCH PEDIATR ADOLESC MED/ VOL 165 (NO. 1), JAN 2011
79

WWW.ARCHPEDIATRICS.COM

©2011 American Medical Association. All rights reserved.
Downloaded From: http://archpedi.jamanetwork.com/ on 07/23/2016

Table 2. Estimates of Sexual Frequency Effect Sizes as a Function of Sample and Study Features a
Dimension and Level b
Institutionalized sample
Institutionalized
Not institutionalized
Intervention focused on delay of sexual encounters
Abstinence focus present
No abstinence focus
No. of intervention sessions
1
14
Irrelevant-content control group
Present
Absent

dⴙ (95% CI) c

OR (95% CI) c,d

␤ Value

P Value

0.30 (0.12 to 0.48)
0.05 (−0.01 to 0.11)

1.64 (1.22 to 2.21)
1.09 (0.99 to 1.20)

0.25

.01

0.10 (−0.04 to 0.25)
0.25 (0.16 to 0.34)

1.18 (0.94 to 1.51)
1.51 (1.30 to 1.75)

−0.19

.02

0.13 (0.03 to 0.24)
0.18 (0.08 to 0.28)

1.24 (1.05 to 1.49)
1.35 (1.13 to 1.59)

0.27

.001

0.22 (0.11 to 0.34)
0.13 (0.02 to 0.24)

1.44 (1.20 to 1.75)
1.24 (1.03 to 1.49)

0.15

.054

Abbreviations: CI, confidence interval; d⫹, weighted mean effect size; OR, odds ratio.
a Models used the inverse of the variance for each effect size as weights, following random-effects assumptions. Terms were zero centered or contrast coded
prior to estimating values for each extreme, and missing values for number of sessions were imputed. R= 0.46.
b Values represent extremes observed for each study dimension.
c Estimates of effect size values are greater than zero (d ) or than 1 (OR) for differences that favor decreased sexual frequencies in the treatment relative to
⫹
control group and are adjusted for the presence of the other study dimensions.
d A transformation of d into its equivalent odds ratio.
⫹

WHAT INTERVENTION DIMENSIONS
EXPLAIN VARIATIONS
IN SEXUAL FREQUENCY OUTCOMES?
Several study dimensions emerged as significant bivariate associates of the averaged ESs pertaining to sexual frequency, but only 4 dimensions were retained in a final
model (Table 2). Specifically, interventions were successful at reducing the frequency of sexual behavior when
(1) they were implemented with adolescents who were
institutionalized, (2) had no focus on abstinence as a goal,
(3) had greater numbers of intervention sessions, and (4)
had control conditions with non-HIV content (eg, general health promotion); the latter predictor narrowly
missed conventional statistical significance. On average, interventions did not succeed when the intervention focused on abstinence and when control groups included HIV-related content (eg, in diluted form). This
model had a multiple R of 0.46 (P ⬍.001).
Dimensions that ceased being statistically significant
when the preceding 4 dimensions were controlled included (1) date of study (quadratic function, in a pattern
showing greater success leading up to the mid-1990s and
declining since), (2) amount of condom skills training, (3)
retention of participants in the trial, and (4) tailoring of
intervention content. Of note, among the other moderators that did not reach significance, even on a bivariate basis, were (1) amount of interpersonal skills training, (2)
geographic region of the study, (3) city size, (4) racial composition, (5) gender composition, (6) use of samegender groups, (7) mean age of sample, (8) provision of
condoms, (9) success at increasing use of condoms (ie, the
averaged condom use ES), (10) interactions of sessions with
intervention content variables, (11) study quality score,
and (12) length of time elapsing following the intervention, which varied from 0 weeks (for long-duration interventions) to 156 weeks.
Exploratory analyses examined whether the 4 moderators shown in Table 2 interacted with either date of
data collection or study quality. Two significant inter-

actions emerged: (1) the tendency for irrelevantcontent control groups to increase ESs was more pronounced in earlier than more recent studies (interaction
␤ = 0.51, P ⬍ .001) and (2) the tendency for interventions with institutionalized groups to achieve larger ESs
was larger in higher-quality studies than in lowerquality studies (interaction ␤=0.92, P⬍ .001).
WHAT INTERVENTION DIMENSIONS EXPLAIN
VARIATIONS IN CONDOM USE OUTCOMES?
Several study dimensions emerged with significant bivariate associations to the averaged ESs gauging condom use,
but only 3 dimensions were retained in a final model
(Table 3), which followed more conservative mixedeffects assumptions; all 3 were significant under fixedeffects assumptions. Specifically, interventions were more
effective when (1) they provided a greater amount of condom skills training or (2) motivational training in each session, and (3) the intervention group reduced frequencies
of sexual encounters relative to the control group; the latter dimension was not significant but was included to illustrate the joint impact of sexual frequencies and condom use. Although interventions generally succeeded in
increasing condom use across the variation implied by these
dimensions, interventions did not succeed when the intervention also failed to reduce frequencies of sexual interactions. This model had a multiple R of 0.32 (P=.007).
Dimensions that ceased being statistically significant
when the preceding 3 dimensions were controlled included (1) date of study (linear function, in a pattern
showing less success in more recent studies), (2) amount
of interpersonal skills training, (3) irrelevant content control group, and (4) proportions of the samples that were
African or African American (more success with these
groups than with others). Of note, among the other moderators that did not reach significance even on a bivariate basis were (1) amount of interpersonal skills training, (2) geographic region of the study, (3) city size, (4)
percentage of sample of Latin heritage, (5) gender com-
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Table 3. Estimates for Intervention Effects on Condom Use as a Function of Sample and Study Features a
Dimension and Level b

dⴙ (95% CI) c

Condom skills training per session, minutes/session
60
0
Motivation training per session, minutes/session
46
0
Intervention (vs control reduction in sex frequencies)
Intervention group members have much less (d =1.55)
Intervention group has less (d=0.35)
The same amount (d =0.00)
Control group members have less than intervention (d =−0.35)

OR (95% CI) c

␤ Value

P Value

0.34 (0.11 to 0.56)
0.09 (0.02 to 0.16)

1.75 (1.20 to 2.52)
1.16 (1.04 to 1.30)

0.18

.06

0.45 (0.18 to 0.73)
0.11 (0.05 to 0.17)

2.10 (1.35 to 3.34)
1.20 (1.08 to 1.32)

0.22

.02

0.36 (0.0096 to 0.70)
0.19 (0.09 to 0.28)
0.14 (0.08 to 0.19)
0.09 (−0.01 to 0.18)

1.81 (1.02 to 3.17)
1.37 (1.16 to 1.59)
1.26 (1.14 to 1.37)
1.15 (0.98 to 1.35)

0.12

.21

Abbreviations: CI, confidence interval; d⫹, weighted mean effect size; k, number of studies; OR, odds ratio (transformed from d⫹).
a Models used the inverse of the random-effects variance for each effect size as weights (under fixed-effects, all terms were significant at P⬍ .001). Terms were
zero centered or contrast coded prior to estimating values for each extreme, and missing values were imputed. These study or sample features reduced the
relations of several other carriers to nonsignificance, including racial composition of the sample, date of study (linear function), dosage of interpersonal skills
training, and irrelevant content control group. Studies without observations on sex frequencies were imputed at zero. R = 0.32.
b Levels are extremes observed for the study dimension in question.
c Estimates of effect size values are greater than zero (d ) or than 1 (OR) for differences that favor increased condom use in the treatment relative to control
⫹
group and are adjusted for the presence of the other study dimensions.

position, (6) use of same-gender groups, (7) mean age
of sample, (8) provision of condoms, (9) assessment of
anal condom use, (10) tailoring of intervention content,
(11) number of sessions (and the interactions of sessions with intervention content variables), (12) retention of participants in the trial, (13) study quality score,
and (14) length of time elapsing following the intervention, which varied from 0 weeks (for long-duration interventions) to 156 weeks.
Exploratory analyses examined whether the 3 moderators shown in Table 3 interacted with either date of data
collection or study quality score. Two patterns emerged,
both concerning the amount of motivational training per
session. First, motivational training had a marked relation
in studies conducted through 1995 (␤=0.57, P⬍.001) but
no relation in studies conducted since 1996 (␤=0.01, P=.96;
interaction ␤=−0.40, P⬍.001). The second of these patterns was that motivational training had a marked relation in studies above the median score of study quality
(␤=0.57, P⬍.001) but none in those with lower study quality (␤=0.01, P=.93; interaction ␤=0.20, P=.005). The 3
carriers listed in Table 3 (motivation, condom skills, and
reduced sexual frequency) provided far better collective explanation in higher-quality studies (R=0.65) than in lowerquality studies (R=0.24).
COMMENT

This meta-analysis summarizes new evidence concerning
behavioral interventions to reduce the risk of HIV and other
STIs among adolescents. Results support the conclusion that
behavioral interventions reduce adolescents’ risk for STIs
more broadly, increase condom use, reduce or delay frequencies of penetrative sex, and increase skills to negotiate safer sex and to acquire condoms. There was no evidence
of unintended or iatrogenic effects from such interventions.18,104 Although intervention success varied across studies, benefits were durable for as long as 3 years postintervention, with success generalizing across such aspects as

gender and geographic region. Variation in intervention outcomes depended on sample and intervention dimensions.
The overall ES of an intervention’s effect on sexual frequency dimensions, such as number of partners, number
of sexual occasions, and delay of intercourse, was small
(d=0.11, odds ratio=1.04). Effects were larger to the extent that the sample of adolescents was institutionalized (eg,
runaways and detainees), the intervention had more sessions, and the intervention did not emphasize abstinence
(Table 2). Success was also greater to the extent that the comparison group received an intervention that included content unrelated to HIV. Because many studies used a diluted
HIV risk-reduction intervention as a comparison condition,
it is likely that the findings reported herein underestimate
the magnitude of sexual change that interventions prompt.
These meta-analytic results regarding sexual frequencies corroborate prior (narrative) reviewers’ conclusions that
abstinence-based interventions lack efficacy.105 Interventions emphasizing abstinence failed to reduce the frequency of sexual interactions relative to controls (Table 2),
and more comprehensive interventions were more successful at reducing sexual frequencies than those that attempted to promote abstinence. After our meta-analysis was
completed, a more recent trial found that abstinence-only
education delayed sexual debut in young, inner-city teens
during a 2-year period.106 Our meta-analysis was not designed to assess all forms of abstinence-only interventions
such as this trial because it required that interventions at
least mention HIV; many abstinence interventions lack HIV
content.107 Thus, it is possible that a focus on abstinence
can help to delay sexual debut; in addition, findings from
this meta-analysis show that risk-reduction interventions
(which typically include abstinence messages as well as riskreduction messages) reduce the frequency of sex as well
as increase condom use when teens become sexually active (Tables 1-3). Such findings support individuals who
are concerned about abstinence-only education because it
does not prepare teens to use condoms when they become sexually active.
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Behavioral interventions also succeeded in creating more
condom use relative to controls. Such effects were larger
to the extent that interventions included greater amounts
of condom skills training and included more motivational
training. Contrary to other reviewers’ conclusions that the
amount of intervention content does not matter,108 the results of the meta-analysis reported here found that maximal efficacy results from intervention sessions that provide more condom skills and motivational training per
session (eg, 1 hour17,73,74). These patterns did not hinge on
the number of sessions that took place in the interventions. Evidently, then, even relatively brief interventions
may create sufficient motivation and skills to encourage condom use. As previously noted, with sexual frequencies, more
sessions are needed to achieve efficacy, although the content of the interventions was less important.
The importance of condom skills training was a pattern shown in the earlier review,18 a conclusion that appeared even more markedly in the meta-analysis presented here. Finding that motivational training is also
useful is new and may have emerged because the literature now available is larger and offers greater variability
in intervention content. Across the history of relevant research, studies have shown that adolescents appear to lack
both sufficient skills to use condoms correctly as well as
sufficient motivation to use them.16 Two other trends
qualified these conclusions.First, motivational interventions appeared to have had less of an impact in recent
years than previously, suggesting that risk perception may
have increased over time. Alternatively, it may be that
recent studies have not emphasized motivational components. Second, motivational training was shown to have
a larger effect on condom use in studies with higher judged
methodological quality. Logically, studies with greater
methodological quality offer greater precision than those
with lower quality, permitting a clearer picture of the
sources underlying observed variation. We found that
more recent studies have higher quality, a trend we would
like to see continue. Some reviewers have concluded that
interventions are more successful at decreasing the frequency of sex for younger rather than older adolescents.109 The sample population in this meta-analysis
ranged from 10.8 to 19 years of age, and this variability
did not predict efficacy for either condom use or sexual
frequencies. In fact, the average ESs obtained in the current study are smaller than those typically seen in HIV
prevention studies with adults.110 Similarly, some have
concluded that interventions that target high-risk adolescent subgroups have smaller effects than do those focused on subgroups with less risk.108 In contrast, our metaanalysis shows a larger effect on frequency of sex for
institutionalized samples relative to noninstitutionalized samples. Such comparisons indicate the utility of
meta-analysis for distilling details of literatures that may
be difficult to discern without statistical integration.
Our prescriptions for informational, motivational, and
skills-based content and conduct of interventions support leading behavioral science theories, but some limitations should be noted. Few studies evaluated adolescents who engage in sex trading, are incarcerated, have
mental illness, or are HIV positive. Finer-grained analyses of intervention content may yield better explanation

of efficacy. There are also relatively few studies conducted outside of the United States, although our analyses did not detect differences across these geographical
settings. The research discussed here may best be described as gauging best practice prevention for adolescents who are HIV negative and are from a variety of racial and ethnic backgrounds. Including more than 20 years
of research on adolescents, our review confirms the efficacy of behavioral interventions to prevent sexually transmitted acquisition of HIV in a group that may have the
most to profit by remaining HIV-free.
Accepted for Publication: June 9, 2010.
Correspondence: Blair T. Johnson, PhD, Center for
Health, Intervention, and Prevention, University of Connecticut, 2006 Hillside Rd, Unit 1248, Storrs, CT 062691248 (blair.t.johnson@uconn.edu).
Author Contributions: Drs Johnson, Scott-Sheldon, and
Huedo-Medina had full access to all the data and share responsibility for the integrity of the data and the accuracy
of the data analysis. Study concept and design: Johnson and
Carey. Acquisition of data: Johnson, Scott-Sheldon, and
Huedo-Medina. Analysis and interpretation of data: Johnson,
Scott-Sheldon, Huedo-Medina, and Carey. Drafting of the
manuscript: Johnson, Scott-Sheldon, and Huedo-Medina.
Critical revision of the manuscript for important intellectual
content: Johnson, Scott-Sheldon, Huedo-Medina, and Carey.
Statistical analysis: Johnson, Scott-Sheldon, and HuedoMedina. Obtaining funding: Johnson and Carey. Administrative, technical, or material support: Scott-Sheldon and
Carey. Study supervision: Johnson and Carey.
Financial Disclosure: None reported.
Funding/Support: This research was funded by grant R01MH58563 from the National Institutes of Health (Drs
Johnson and Carey).
Online-Only Material: The eFigure and eTable are available at http://www.archpediatrics.com.
Additional Contributions: We thank the study authors who
provided additional information for this investigation and
other SHARP (Synthesis of HIV/AIDS Research Project)
team members who contributed to the article. In particular, we thank Jennifer Ortiz, BA, and Amanda Snook, BA,
both with the University of Connecticut at the time of the
study, for providing assistance in the coding of studies. Both
Mss Ortiz and Snook received compensation for this role.
In addition, we thank all the study authors who provided
additional information for this investigation.
REFERENCES
1. Centers for Disease Control and Prevention (CDC). HIV/AIDS Surveillance Report, 2007. Vol 19. Atlanta, GA: US Dept of Health and Human Services, Centers for Disease Control and Prevention; 2009.
2. Joint United Nations Programme on HIV/AIDS (UNAIDS). Report on the Global
AIDS Epidemic. August 2008.
3. Weinstock H, Berman S, Cates W Jr. Sexually transmitted diseases among American youth: incidence and prevalence estimates, 2000. Perspect Sex Reprod Health.
2004;36(1):6-10.
4. Centers for Disease Control and Prevention (CDC). CDC HIV/AIDS Fact Sheet:
HIV/AIDS Among Youth. Atlanta, GA: US Dept of Health and Human Services,
Centers for Disease Control and Prevention; 2008.
5. Eaton DK, Kann L, Kinchen S, et al; Centers for Disease Control and Prevention
(CDC). Youth risk behavior surveillance—United States, 2007. MMWR Surveill Summ. 2008;57(4):1-131.

(REPRINTED) ARCH PEDIATR ADOLESC MED/ VOL 165 (NO. 1), JAN 2011
82

WWW.ARCHPEDIATRICS.COM

©2011 American Medical Association. All rights reserved.
Downloaded From: http://archpedi.jamanetwork.com/ on 07/23/2016

6. Kelley SS, Borawski EA, Flocke SA, Keen KJ. The role of sequential and concurrent sexual relationships in the risk of sexually transmitted diseases among
adolescents. J Adolesc Health. 2003;32(4):296-305.
7. Carey RF, Lytle CD, Cyr WH. Implications of laboratory tests of condom integrity.
Sex Transm Dis. 1999;26(4):216-220.
8. Niccolai LM, Rowhani-Rahbar A, Jenkins H, Green S, Dunne DW. Condom effectiveness for prevention of Chlamydia trachomatis infection. Sex Transm Infect.
2005;81(4):323-325.
9. Paz-Bailey G, Koumans EH, Sternberg M, et al. The effect of correct and consistent condom use on chlamydial and gonococcal infection among urban
adolescents. Arch Pediatr Adolesc Med. 2005;159(6):536-542.
10. Weller S, Davis K. Condom effectiveness in reducing heterosexual HIV
transmission. Cochrane Database Syst Rev. 2002;(1):CD003255.
11. Seidman SN, Rieder RO. A review of sexual behavior in the United States. Am
J Psychiatry. 1994;151(3):330-341.
12. Sznitman SR, Horner J, Salazar LF, et al. Condom failure: examining the objective and cultural meanings expressed in interviews with African American
adolescents. J Sex Res. 2009;46(4):309-318.
13. Sznitman SR, Romer D, Brown LK, et al. Prevalence, correlates, and sexually
transmitted infection risk related to coitus interruptus among AfricanAmerican adolescents. Sex Transm Dis. 2009;36(4):218-220.
14. Fisher JD, Fisher WA. Theoretical approaches to individual-level change. In: Peterson J, DiClemente RJ, eds. HIV Prevention Handbook. New York, NY: Kluwer Academic/Plenum Press; 2000:3-55.
15. Fisher JD, Fisher WA, Williams SS, Malloy TE. Empirical tests of an informationmotivation-behavioral skills model of AIDS-preventive behavior with gay men
and heterosexual university students. Health Psychol. 1994;13(3):238-250.
16. Fisher WA, Williams SS, Fisher JD, Malloy TE. Understanding AIDS risk behavior among sexually active urban adolescents: an empirical test of the informationmotivation-behavioral skills model. AIDS Behav. 1999;3(1):13-23.
17. Morrison-Beedy D, Carey MP, Kowalski J, Tu X. Group-based HIV risk reduction intervention for adolescent girls: evidence of feasibility and efficacy. Res
Nurs Health. 2005;28(1):3-15.
18. Johnson BT, Carey MP, Marsh KL, Levin KD, Scott-Sheldon LAJ. Interventions
to reduce sexual risk for the human immunodeficiency virus in adolescents,
1985-2000: a research synthesis. Arch Pediatr Adolesc Med. 2003;157(4):
381-388.
19. Basen-Engquist K, Coyle KK, Parcel GS, et al. Schoolwide effects of a multicomponent HIV, STD, and pregnancy prevention program for high school
students. Health Educ Behav. 2001;28(2):166-185.
20. Boyer CB, Shafer MA, Tschann JM. Evaluation of a knowledge- and cognitivebehavioral skills–building intervention to prevent STDs and HIV infection in high
school students. Adolescence. 1997;32(125):25-42.
21. Caron F, Godin G, Otis J, Lambert LD. Evaluation of a theoretically based AIDS/
STD peer education program on postponing sexual intercourse and on condom use among adolescents attending high school. Health Educ Res. 2004;
19(2):185-197.
22. Cartagena RG, Veugelers PJ, Kipp W, Magigav K, Laing LM. Effectiveness of
an HIV prevention program for secondary school students in Mongolia. J Adolesc Health. 2006;39(6):925.e9-925.e16.
23. Cheng Y, Lou C-H, Mueller LM, et al. Effectiveness of a school-based AIDS education program among rural students in HIV high epidemic area of China. J Adolesc Health. 2008;42(2):184-191.
24. Coyle KK, Kirby DB, Robin LE, Banspach SW, Baumler E, Glassman JR. All4You!:
a randomized trial of an HIV, other STDs, and pregnancy prevention intervention for alternative school students. AIDS Educ Prev. 2006;18(3):187-203.
25. Coyle K, Basen-Engquist K, Kirby D, et al. Short-term impact of safer choices:
a multicomponent, school-based HIV, other STD, and pregnancy prevention
program. J Sch Health. 1999;69(5):181-188.
26. Danielson R, Marcy S, Plunkett A, Wiest W, Greenlick MR. Reproductive health
counseling for young men: what does it do? Fam Plann Perspect. 1990;
22(3):115-121.
27. DiClemente RJ, Wingood GM, Harrington KF, et al. Efficacy of an HIV prevention intervention for African American adolescent girls: a randomized controlled trial. JAMA. 2004;292(2):171-179.
28. DiIorio C, McCarty F, Resnicow K, Lehr S, Denzmore P. REAL men: a grouprandomized trial of an HIV prevention intervention for adolescent boys. Am J
Public Health. 2007;97(6):1084-1089.
29. DiIorio C, Resnicow K, McCarty F, et al. Keepin’ it R.E.A.L.!: results of a motheradolescent HIV prevention program. Nurs Res. 2006;55(1):43-51.
30. Di Noia J, Schinke SP. Gender-specific HIV prevention with urban earlyadolescent girls: outcomes of the Keepin’ It Safe Program. AIDS Educ Prev.
2007;19(6):479-488.
31. Flay BR, Graumlich S, Segawa E, Burns JL, Holliday MY; Aban Aya Investigators. Effects of 2 prevention programs on high-risk behaviors among African
American youth: a randomized trial. Arch Pediatr Adolesc Med. 2004;158
(4):377-384.
32. Foster EV. Social Skills Training in Relation to Safer Sex Behaviors among MexicanAmerican and European-American Adolescents (Sexual Behavior, Immune De-

33.

34.

35.

36.

37.
38.
39.

40.

41.

42.

43.
44.

45.
46.

47.

48.

49.

50.
51.

52.

53.

54.

55.

56.

57.
58.

59.

ficiency) [dissertation]. San Diego: California School of Professional Psychology; 1999.
Gillmore MR, Morrison DM, Richey CA, Balassone ML, Gutierrez L, Farris M.
Effects of a skill-based intervention to encourage condom use among high risk
heterosexually active adolescents. AIDS Educ Prev. 1997;9(1)(suppl):22-43.
Givaudan M, Van de Vijver FJ, Poortinga YH, Leenen I, Pick S. Effects of a schoolbased life skills and HIV-prevention program for adolescents in Mexican high
schools. J Appl Soc Psychol. 2007;37(6):1141-1162.
Givaudan M, Leenen I, Van de Vijver FJ, Poortinga YH, Pick S. Longitudinal study
of a school based HIV/AIDS early prevention program for Mexican adolescents.
Psychol Health Med. 2008;13(1):98-110.
Harvey B, Stuart J, Swan T. Evaluation of a drama-in-education programme to
increase AIDS awareness in South African high schools: a randomized community intervention trial. Int J STD AIDS. 2000;11(2):105-111.
Hovell MF, Blumberg EJ, Liles S, et al. Training AIDS and anger prevention social skills in at-risk adolescents. J Couns Dev. 2001;79(3):347-355.
Hovell M, Blumberg E, Sipan C, et al. Skills training for pregnancy and AIDS prevention in Anglo and Latino youth. J Adolesc Health. 1998;23(3):139-149.
Hubbard BM, Giese ML, Rainey J. A replication study of Reducing the Risk, a
theory-based sexuality curriculum for adolescents. J Sch Health. 1998;68
(6):243-247.
Jennings TE. Efficacy of a cognitive behavioral HIV prevention intervention in a
sample of substance abusing minority adolescents [dissertation]. Coral Gables,
FL: University of Miami; 2002.
Jewkes R, Nduna M, Levin J, et al. Impact of stepping stones on incidence of
HIV and HSV-2 and sexual behavior in rural South Africa: cluster randomised
controlled trial. BMJ. 2008;33:a506. doi:10.1136/bmj.a506..
Kiene SM, Barta WD. A brief individualized computer-delivered sexual risk reduction intervention increases HIV/AIDS preventive behavior. J Adolesc Health.
2006;39(3):404-410.
Kindeberg T, Christensson B. Changing Swedish students’ attitudes in relation
to the AIDS epidemic. Health Educ Res. 1994;9(2):171-181.
Kinsler J, Sneed CD, Morisky DE, Ang A. Evaluation of a school-based intervention for HIV/AIDS prevention among Belizean adolescents. Health Educ Res.
2004;19(6):730-738.
Kipke MD, Boyer C, Hein K. An evaluation of an AIDS Risk Reduction Education and
Skills Training (ARREST) program. J Adolesc Health. 1993;14(7):533-539.
Kirby D, Korpi M, Adivi C, Weissman J. An impact evaluation of project SNAPP:
an AIDS and pregnancy prevention middle school program. AIDS Educ Prev.
1997;9(1)(suppl):44-61.
Kirby DB, Baumler E, Coyle KK, et al. The “Safer Choices” intervention: its impact on the sexual behaviors of different subgroups of high school students.
J Adolesc Health. 2004;35(6):442-452.
Kuhn L, Steinberg M, Mathews C. Participation of the school community in AIDS
education: an evaluation of a high school programme in South Africa. AIDS Care.
1994;6(2):161-171.
Lederman RP, Chan W, Roberts-Gray C. Parent-adolescent relationship education (PARE): program delivery to reduce risks for adolescent pregnancy and
STDs. Behav Med. 2008;33(4):137-143.
Lemieux AF, Fisher JD, Pratto F. A music-based HIV prevention intervention
for urban adolescents. Health Psychol. 2008;27(3):349-357.
Lou CH, Zhao Q, Gao ES, Shah IH. Can the Internet be used effectively to provide sex education to young people in China? J Adolesc Health. 2006;39
(5):720-728.
Main DS, Iverson DC, McGloin J, et al. Preventing HIV infection among adolescents: evaluation of a school-based education program. Prev Med. 1994;
23(4):409-417.
Mansfield CJ, Conroy ME, Emans SJ, Woods ER. A pilot study of AIDS education and counseling of high-risk adolescents in an office setting. J Adolesc Health.
1993;14(2):115-119.
Martinez-Donate AP, Hovell MF, Zellner J, Sipan CL, Blumberg EJ, Carrizosa C.
Evaluation of two school-based HIV prevention interventions in the border city
of Tijuana, Mexico. J Sex Res. 2004;41(3):267-278.
Metzler CW, Biglan A, Noell J, Ary DV, Ochs L. A randomized controlled trial of
a behavioral intervention to reduce high-risk sexual behavior among adolescents in STD clinics. Behav Ther. 2000;31(1):27-54.
Milhausen RR, DiClemente RJ, Lang DL, Spitalnick JS, Sales JM, Hardin JW.
Frequency of sex after an intervention to decrease sexual risk-taking among
African-American adolescent girls: results of a randomized, controlled clinical
trial. Sex Educ. 2008;8(1):47-57.
Morrison DM, Hoppe MJ, Wells EA, et al. Replicating a teen HIV/STD preventive
intervention in a multicultural city. AIDS Educ Prev. 2007;19(3):258-273.
O’Donnell L, Stueve A, San Doval A, et al. The effectiveness of the Reach for
Health Community Youth Service learning program in reducing early and unprotected sex among urban middle school students. Am J Public Health. 1999;
89(2):176-181.
Pearlman DN, Camberg L, Wallace LJ, Symons P, Finison L. Tapping youth as
agents for change: evaluation of a peer leadership HIV/AIDS intervention. J Adolesc Health. 2002;31(1):31-39.

(REPRINTED) ARCH PEDIATR ADOLESC MED/ VOL 165 (NO. 1), JAN 2011
83

WWW.ARCHPEDIATRICS.COM

©2011 American Medical Association. All rights reserved.
Downloaded From: http://archpedi.jamanetwork.com/ on 07/23/2016

60. Pick S, Andrade-Palos P, Townsend J, Givaudan M. Evaluacion de un programa de educacion sexual sobre conocimientos, conducta sexual y anticoncepcion en adolescentes. Salud Ment (Mex). 1994;17(1):25-31.
61. Prado G, Pantin H, Briones E, et al. A randomized controlled trial of a parentcentered intervention in preventing substance use and HIV risk behaviors in
Hispanic adolescents. J Consult Clin Psychol. 2007;75(6):914-926.
62. Rickert VI, Gottlieb A, Jay MS. A comparison of three clinic-based AIDS education programs on female adolescents’ knowledge, attitudes, and behavior. J Adolesc Health Care. 1990;11(4):298-303.
63. Rickert VI, Gottieb AA, Jay MS. Is AIDS education related to condom acquisition?
Clin Pediatr (Phila). 1992;31(4):205-210.
64. Roberto AJ, Zimmerman RS, Carlyle KE, Abner EL. A computer-based approach to preventing pregnancy, STD, and HIV in rural adolescents. J Health
Commun. 2007;12(1):53-76.
65. Rotheram-Borus MJ, Gwadz M, Fernandez MI, Srinivasan S. Timing of HIV interventions on reductions in sexual risk among adolescents. Am J Community
Psychol. 1998;26(1):73-96.
66. Rotheram-Borus MJ, Koopman C, Haignere C, Davies M. Reducing HIV sexual
risk behaviors among runaway adolescents. JAMA. 1991;266(9):1237-1241.
67. Rotheram-Borus MJ, Song J, Gwadz M, Lee M, Van Rossem R, Koopman C.
Reductions in HIV risk among runaway youth. Prev Sci. 2003;4(3):173-187.
68. Roye C, Perlmutter Silverman P, Krauss B. A brief, low-cost, theory-based intervention to promote dual method use by black and Latina female adolescents: a randomized clinical trial. Health Educ Behav. 2007;34(4):608-621.
69. Schaalma HP, Kok G, Bosker RJ, et al. Planned development and evaluation of
AIDS/STD education for secondary school students in the Netherlands: shortterm effects. Health Educ Q. 1996;23(4):469-487.
70. Schinke SP, Gordon AN, Weston RE. Self-instruction to prevent HIV infection
among African-American and Hispanic-American adolescents. J Consult Clin
Psychol. 1990;58(4):432-436.
71. Shrier LA, Ancheta R, Goodman E, Chiou VM, Lyden MR, Emans SJ. Randomized controlled trial of a safer sex intervention for high-risk adolescent girls.
Arch Pediatr Adolesc Med. 2001;155(1):73-79.
72. Siegel D, DiClemente R, Durbin M, Krasnovsky F, Saliba P. Change in junior
high school students’ AIDS-related knowledge, misconceptions, attitudes, and
HIV-preventive behaviors: effects of a school-based intervention. AIDS Educ
Prev. 1995;7(6):534-543.
73. Sikkema KJ, Anderson ES, Kelly JA, et al. Outcomes of a randomized, controlled community-level HIV prevention intervention for adolescents in lowincome housing developments. AIDS. 2005;19(14):1509-1516.
74. Sikkema KJ, Brondino MJ, Anderson ES, et al. HIV risk behavior among ethnically diverse adolescents living in low-income housing developments. J Adolesc Health. 2004;35(2):141-150.
75. Slonim-Nevo V, Ozawa MN, Auslander WF. Knowledge, attitudes and behaviors related to AIDS among youth in residential centers: results from an exploratory study. J Adolesc. 1991;14(1):17-33.
76. Slonim-Nevo V. The effects of HIV/AIDS prevention intervention for Israeli adolescents in residential centers: results at 12-month follow-up. Soc Work Res.
2001;25(2):71-87.
77. Smith MU, Dane FC, Archer ME, Devereaux RS, Katner HP. Students Together
Against Negative Decisions (STAND): evaluation of a school-based sexual risk
reduction intervention in the rural south. AIDS Educ Prev. 2000;12(1):
49-70.
78. Stanton BF, Li X, Ricardo I, Galbraith J, Feigelman S, Kaljee L. A randomized,
controlled effectiveness trial of an AIDS prevention program for low-income
African-American youths. Arch Pediatr Adolesc Med. 1996;150(4):363-372.
79. Stanton BF, Li X, Galbraith J, et al. Parental underestimates of adolescent risk
behavior: a randomized, controlled trial of a parental monitoring intervention.
J Adolesc Health. 2000;26(1):18-26.
80. St Lawrence JS, Brasfield TL, Jefferson KW, Alleyne E, O’Bannon RE III, Shirley A. Cognitive-behavioral intervention to reduce African American adolescents’ risk for HIV infection. J Consult Clin Psychol. 1995;63(2):221-237.
81. St Lawrence JS, Jefferson KW, Alleyne E, Brasfield TL. Comparison of education versus behavioral skills training interventions in lowering sexual HIV-risk
behavior of substance-dependent adolescents. J Consult Clin Psychol. 1995;
63(1):154-157.
82. St Lawrence JS, Crosby RA, Belcher L, Yazdani N, Brasfield TL. Sexual risk reduction and anger management interventions for incarcerated male adolescents: a randomized controlled trial of two interventions. J Sex Educ Ther. 1999;
24(1&2):9-17.
83. St Lawrence JS, Crosby RA, Brasfield TL, O’Bannon RE III. Reducing STD and
HIV risk behavior of substance-dependent adolescents: a randomized controlled trial. J Consult Clin Psychol. 2002;70(4):1010-1021.
84. Villarruel AM, Jemmott JB III, Jemmott LS. A randomized controlled trial test-

85.

86.
87.

88.

89.

90.

91.

92.

93.

94.

95.

96.
97.
98.
99.
100.

101.
102.
103.
104.

105.

106.

107.

108.

109.

110.

ing an HIV prevention intervention for Latino youth. Arch Pediatr Adolesc Med.
2006;160(8):772-777.
Villarruel AM, Jemmott LS, Jemmott JB III. Designing a culturally based intervention to reduce HIV sexual risk for Latino adolescents. J Assoc Nurses AIDS
Care. 2005;16(2):23-31.
Walter HJ, Vaughan RD. AIDS risk reduction among a multiethnic sample of
urban high school students. JAMA. 1993;270(6):725-730.
Walton DR. The effect of a professionally moderated HIV-AIDS prevention curriculum on the HIV/AIDS-related knowledge, attitudes, and sexual risk-taking
behaviors of 10th-grade adolescents [dissertation]. Washington, DC: Education and Human Development, The George Washington University; 2005.
Warren WK, King AJC, Group SPE. Development and evaluation of an AIDS/
STD/sexuality program for grade 9 students. Kingston, Ontario, Canada: Queen’s
University; June 1994.
Weeks K, Levy SR, Chenggang Z, Perhats C, Handler A, Flay BR. Impact of a
school-based AIDS prevention program on young adolescents’ self-efficacy skills.
Health Educ Res. 1995;10(3):329-344.
Weeks K, Levy SR, Gordon AK, Handler A, Perhats C, Flay BR. Does parental
involvement make a difference?: the impact of parent interactive activities on
students in a school-based AIDS prevention program. AIDS Educ Prev. 1997;
9(1)(suppl):90-106.
Wingood GM, DiClemente RJ, Harrington KF, et al. Efficacy of an HIV prevention program among female adolescents experiencing gender-based violence.
Am J Public Health. 2006;96(6):1085-1090.
Workman GM, Robinson WL, Cotler S, Harper GW. A school-based approach
to HIV prevention for inner-city African-American and Hispanic adolescent females.
J Prev Interv Community. 1996;14(1-2):41-60.
Zellner JA, Martinez-Donate AP, Hovell MF, et al. Feasibility and use of schoolbased condom availability programs in Tijuana, Mexico. AIDS Behav. 2006;
10(6):649-657.
Jadad AR, Moore RA, Carroll D, et al. Assessing the quality of reports of randomized clinical trials: is blinding necessary? Control Clin Trials. 1996;17
(1):1-12.
Miller WR, Brown JM, Simpson TL, et al. What works? A Methodological Analysis of the Alcohol Treatment Outcome Literature: Handbook of Alcoholism Treatment Approaches: Effective Alternatives. 2nd ed. Needham Heights, MA: Allyn
& Bacon; 1995:12-44.
Rosenthal R. Meta-Analytic Procedures for Social Research. Rev. ed. Thousand Oaks, CA: Sage Publications, Inc; 1991.
Lipsey MW, Wilson DB. Practical Meta-Analysis. Thousand Oaks, CA: Sage; 2001.
Sánchez-Meca J, Marı́n-Martı́nez F, Chacón-Moscoso S. Effect-size indices for dichotomized outcomes in meta-analysis. Psychol Methods. 2003;8(4):448-467.
Becker BJ. Synthesizing standardized mean-change measures. Br J Math Stat
Psychol. 1988;41:257-278.
Fleiss JL. Measures of effect size for categorical data. In: Cooper H, Hedges
LV, eds. The Handbook of Research Synthesis. New York, NY: Russell Sage
Foundation; 1994:245-260.
Higgins JP, Thompson SG. Quantifying heterogeneity in a meta-analysis. Stat
Med. 2002;21(11):1539-1558.
Hedges LV, Pigott TD. The power of statistical tests for moderators in
meta-analysis. Psychol Methods. 2004;9(4):426-445.
Stata [computer program]. Version 10. College Station, TX: StataCorp; 2007.
Smoak ND, Scott-Sheldon LAJ, Johnson BT, Carey MP. Sexual risk reduction
interventions do not inadvertently increase the overall frequency of sexual behavior: a meta-analysis of 174 studies with 116,735 participants. J Acquir Immune Defic Syndr. 2006;41(3):374-384.
Kirby DB. The impact of abstinence and comprehensive sex and STD/HIV education programs on adolescent sexual behavior. Sex Res Social Policy. 2008;
5(3):18-27.
Jemmott JB III, Jemmott LS, Fong GT. Efficacy of a theory-based abstinenceonly intervention over 24 months: a randomized controlled trial with young
adolescents. Arch Pediatr Adolesc Med. 2010;164(2):152-159.
Santelli J, Ott MA, Lyon M, Rogers J, Summers D, Schleifer R. Abstinence and
abstinence-only education: a review of U.S. policies and programs. J Adolesc
Health. 2006;38(1):72-81.
Malow RM, Kershaw T, Sipsma H, Rosenberg R, Dévieux JG. HIV preventive
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