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Context: Adolescent pregnancy, HIV, and other sexually transmitted infections (STIs) are major
public health problems in the U.S. Implementing group-based interventions that address the sexual
behavior of adolescents may reduce the incidence of pregnancy, HIV, and other STIs in this group.

Evidence acquisition: Methods for conducting systematic reviews from theGuide to Community
Preventive Services were used to synthesize scientifıc evidence on the effectiveness of two strategies
for group-based behavioral interventions for adolescents: (1) comprehensive risk reduction and
(2) abstinence education on preventing pregnancy, HIV, and other STIs. Effectiveness of these
interventionswas determined by reductions in sexual risk behaviors, pregnancy,HIV, and other STIs
and increases in protective sexual behaviors. The literature search identifıed 6579 citations for
comprehensive risk reduction and abstinence education. Of these, 66 studies of comprehensive risk
reduction and 23 studies of abstinence education assessed the effects of group-based interventions
that address the sexual behavior of adolescents, and were included in the respective reviews.

Evidence synthesis: Meta-analyses were conducted for each strategy on the seven key outcomes
identifıed by the coordination team—current sexual activity; frequency of sexual activity; number of
sex partners; frequency of unprotected sexual activity; use of protection (condoms and/or hormonal
contraception); pregnancy; and STIs. The results of these meta-analyses for comprehensive risk
reduction showed favorable effects for all of the outcomes reviewed. For abstinence education, the
meta-analysis showed a small number of studies, with inconsistent fındings across studies that varied
by study design and follow-up time, leading to considerable uncertainty around effect estimates.

Conclusions: Based on these fındings, group-based comprehensive risk reduction was found to be
an effective strategy to reduce adolescent pregnancy, HIV, and STIs. No conclusions could be drawn
on the effectiveness of group-based abstinence education.
(Am J Prev Med 2012;42(3):272–294) © 2012 Published by Elsevier Inc. on behalf of American Journal of
Preventive Medicine
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Context

This paper presents the results of systematic re-
views of effectiveness in preventing pregnancy,
HIV, and other sexually transmitted infections

STI) of two group-based behavioral interventions for
dolescents: (1) comprehensive risk reduction and
2) abstinence education. Intervention effectiveness was
ssessed on sexual behaviors (such as delayed initiation of
ntercourse, or use of condoms by sexually active adoles-
ents) and biologic outcomes (including incidence of
regnancy and STIs). The results of these reviews provide
he basis for recommendations by the Community Preven-
ive Services Task Force (Task Force),1 an independent,
onfederal body of experts in public health research, prac-
ice, and policy. Task Force recommendations are compiled
n theGuide toCommunity Preventive Services (Community
Guide; www.thecommunityguide.org) and can informdeci-
sionmakingabouteffective interventions formeetingpublic
health aims, includingHealthy People 2020 objectives.2

Background
Adolescent pregnancy, HIV, and other STIs are major
public health problems in theU.S. The national teen birth
rate (among women aged 15–19 years) decreased 37%
(from 61.8 to 39.1 births per 1000) from 1991 to 2009.3

Between 2008 and 2009 among non-Hispanic white teens
there was a decrease in birth rate from 26.7 to 25.6 births
per 1000 teenagers; among non-Hispanic black teens
from 62.9 to 59.0 births per 1000 teenagers; and among
Hispanic teens from 77.4 to 70.1 births per 1000 teenag-
ers.3,4 However, in younger adolescents, aged 10–14 years,
there was a smaller decrease from 0.6 to 0.5 births per
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1000.3,4 Despite these declines, the teen birth rate is still
high, with approximately 4% or 410,000 female teenagers
aged 15–19 years giving birth in 2009.3 In addition, the
osts of teen pregnancy remain high: an estimated $9.1
illion a year for society5 and lost opportunities and life-

long social and psychological consequences for teens.6

In 2006, more than one third (34%) of the estimated
54,230 newHIV infections in theU.S. were among people
aged 13–29 years.7 Among male adolescents and young
dults, the rate of infection per 100,000 was seven times
igher among African Americans than among whites
128.3 vs 18.1) and three times higher among African
mericans than Hispanics (128.3 vs 42.8).7 This dispro-
ortionate occurrence of new HIV infections was de-
cribed in one recent commentary8 as a “state of emer-
gency” in the African-American community.
Although young people aged 15–24 years account for

only one quarter of the sexually experienced population,
they contract nearly half of the 19 million new STIs diag-
nosed each year.9 Data from 2009 show that people aged
5–19 years continue to have one of the highest rates of
hlamydia (3329.3 per 100,000 for girls/women and 735.5
er 100,000 for boys/men) and gonorrhea (568.8 per
00,000 for girls/women and 568.8 per 100,000 for boys/
en) of any age/gender group.10 These adolescents are at

greater risk for acquiring other infections, such as HIV.
Inflammatory STIs, such as gonorrhea, are associated
with a three- to fıve-fold increase in the risk of acquiring
HIV.11 In addition to disparities by age, racial disparities
persist across all STIs. An example of this can be seen in
the data from 2009,10 which showed African-American
women aged 15–19 years had the highest gonorrhea rate
of any race/age group (2613.8 per 100,000).
Sexual activity patterns have changed among U.S.

teens. Between 1991 and 2009, the percentage of high
school students reporting ever having had sexual inter-
course decreased from 54.1% to 46.0%.12 Among high
chool students who were sexually active, condom use at
ast intercourse increased from 46.2% in 1991 to 61.0% in
009.12 Although these trends for the period between
991 and 2009 show a decrease in the initiation of sexual
ctivity and increase in protective sexual behaviors, all the
mprovements occurred before 2007.12

Awidely used approach to address the problem of teen
pregnancy and STIs has been group-based sex educa-
tion.13 From the earlymodel of sex education as a didactic
presentation about “our changing bodies” and reproduc-
tive health, sex education has evolved into a behavioral
theory–based approach to increase adolescents’ knowl-
edge; influence attitudes and beliefs; create supportive
norms; and build relevant communication, decision-
making, and practical skills.14 Despite these develop-

ents in the approach to group-based sex education over
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the years, there are multiple barriers to implementing
these approaches, which are discussed later in this paper.
Behavioral interventions to promote adolescents’

health protective behaviors and reduce sexual risk behav-
iors have been evaluated extensively.15–17 However, im-
portant questions still remain about the effectiveness of
different types of interventions—particularly abstinence
education and comprehensive risk reduction. One recent
narrative review16 concluded that about two thirds of
urriculum-based sexual behavior interventions for ado-
escents in schools or community settings had positive
ffects on teen sex behavior, such as delayed initiation of
ntercourse, increased condom use, or both.
The distinction between abstinence education and
rograms that teach sexual risk-reduction behaviors in
ddition to or instead of abstinence reflects a longstand-
ng debate among parents, providers, and policymakers
bout the most appropriate goal and content of sexual
ehavior interventions for adolescents. Previous re-
iews17,18 of the effectiveness of abstinence education
have found minimal or inconclusive effects, which have
been attributed to too few studies, weak designs, and the
heterogeneity of program curricula and their implemen-
tation. In contrast, reviews15,19 of the effects of compre-
hensive approaches have generally reported positive
results.
Until 2010, federal funding was available for states to

implement only abstinence education programs that fol-
low the federal A–H guidelines (Table 1).20 Currently, in
addition to federal funding for abstinence education,21,22

there is also federal funding for evidence-based programs
that use curriculum-based sex education or youth devel-
opment approaches to prevent teen pregnancy.22,23 Thus
federal funding to prevent teen pregnancy is now avail-
able for a broad range of programs, including those that
use a comprehensive strategy. However, the funding re-
quirements do not specify that the programs address STI
or HIV prevention.
The goals of the present systematic reviewswere to assess

(1) the effectiveness of comprehensive risk-reduction and
abstinence education interventions for reducing adoles-
cent pregnancy, HIV, and other STIs and (2) the influ-
ence of moderator variables including delivery setting,
type of deliverer, intervention focus (pregnancy or STIs),
and targeting (adapting interventions for specifıc
groups).24 Comprehensive risk-reduction interventions
romote behaviors that prevent or reduce risk of preg-
ancy, HIV, and other STIs; abstinence education inter-
entions promote abstinence from sexual activity (either
elayed initiation or abstinence until marriage). Studies
ere included if behavioral training was provided
hrough personal interaction between a deliverer and a

roup of adolescents—either a school classroom setting a
uring school hours or a community setting, which can
e located outside of a school (e.g., runaway shelter or
ealthcare setting) or at a school but before or after tra-
itional school hours.

Recommendations from Other Advisory
Groups
Several other groups havemade recommendations on the
use of sex education for adolescents. TheAmericanAcad-
emy of Pediatrics25 recommends that pediatricians “en-
courage sexual abstinence as part of comprehensive sex-
uality education and services offered to their adolescent
patients.” The American Academy of Family Physi-
cians26 has similar recommendations, which promote an
vidence-based comprehensive approach to sex educa-
ion to prevent adolescent pregnancy and STI transmis-
ion. Specifıcally, their recommendations defıne an effec-
ive sexuality education program as one that includes
edically accurate information on contraception and ab-
tinence. The recommendations26 include both absti-
ence and responsible sexual behavior as effective meth-
ds to prevent pregnancy and STIs, while stressing

Table 1. Federal A–H guidelines for abstinence
education

A–H definition (Title V Section 510 (b)(2)(A–H) of the
Social Security Act)

(A) Have as its exclusive purpose teaching the social,
psychological, and health gains to be realized by
abstaining from sexual activity

(B) Teach abstinence from sexual activity outside
marriage as the expected standard for all school-age
children

(C) Teach that abstinence from sexual activity is the only
certain way to avoid out-of-wedlock pregnancy,
sexually transmitted diseases, and other associated
health problems

(D) Teach that a mutually faithful, monogamous
relationship in the context of marriage is the
expected standard of sexual activity

(E) Teach that sexual activity outside the context of
marriage is likely to have harmful psychological and
physical effects

(F) Teach that bearing children out of wedlock is likely to
have harmful consequences for the child, the child’s
parents, and society

(G) Teach young people how to reject sexual advances
and how alcohol and drug use increases vulnerability
to sexual advances

(H) Teach the importance of attaining self-sufficiency
before engaging in sexual activity

Source: www.ssa.gov/OP_Home/ssact/title05/0510.htm.
bstinence as the most effective method. The American
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Medical Association27 provides similar guidance and
tates that comprehensive sex education is currently the
ost effective strategy to address the public health prob-

ems of increasing sexually transmitted disease and HIV
ransmission rates among youth, as well as a recent in-
rease in the national teen pregnancy rate.

Evidence Acquisition
The general methods for conducting a Community Guide system-
tic review are described elsewhere.28,29 Specifıc methods used for
this review are described in depth in the accompanying article.30

Oversight for all stages of the systematic review was provided by
a Coordination Team (the team) of 20 members—including
systematic review methodologists and individuals with relevant
research, policy, and programmatic expertise in comprehensive
risk-reduction and abstinence education interventions and
other issues related to adolescent sexual behavior.

Search Period and Data Abstraction

The search period for these reviews was from 1988 to August 2007.
Data from relevant papers were abstracted and assessed for study
design suitability and quality of execution by two reviewers. Dis-
crepancies in abstraction were resolved by consensus. Inadequate
interpretation of the study results by authors was the most com-
mon type of limitation found during the quality of execution as-
sessment. Studies with fıve or more limitations (of a potential of
nine limitations) were categorized as limited in their quality of
execution28 and excluded from the analysis. Authors were con-
acted formissing or inconsistently reported data. In these reviews,
4 authors were contacted for additional information, 17 re-
ponded, and 11 provided additional data.

Intervention Descriptions and Study Variables

Comprehensive risk-reduction interventions promote behaviors
that prevent or reduce the risk of pregnancy, HIV, and other STIs.
These interventions (1) suggest a hierarchy of recommended be-
haviors, identifying abstinence as the “best” or “preferred”method,
but also provide information about sexual risk-reduction strate-
gies; (2) promote abstinence and sexual risk reduction without
placing one strategy above the other; or (3) primarily or solely
promote sexual risk-reduction strategies. These reviews evaluated
comprehensive risk-reduction interventions delivered in school or
community settings to groups of adolescents. Some comprehensive
risk-reduction interventions in these reviews also included addi-
tional components that ranged from condom distribution to STI
screening and others used a more comprehensive youth develop-
ment approach.
Abstinence education interventions promote abstinence from

sexual activity (either delayed initiation or abstinence until mar-
riage) and mention condoms or other birth control methods only
to highlight their failure rates, if at all. These interventions gener-
ally includemessages about the psychological andhealth benefıts of
abstinence as well as the harms of sexual activity. Most of the
interventions adhered to the eight federal guidelines required to
obtain Title V federal funding (Table 1).20 This review evaluated
abstinence education interventions delivered in school or commu-
nity settings to groups of adolescents. These interventions could

also include other components (such as media campaigns and

arch 2012
community service events), and others used amore comprehensive
youth development approach.
The four broad research questions were:

1. Are group-based comprehensive risk-reduction interventions
for adolescents effective in reducing sexual activity and sexual
risk behaviors, to prevent HIV, other STIs, and pregnancy?

2. Are group-based abstinence education interventions for adoles-
cents effective in reducing sexual activity, to prevent HIV, other
STIs, and pregnancy?

3. Does intervention effectiveness vary by:
population characteristics (age, gender, or race/ethnicity, vir-
ginity status at baseline);
intervention characteristics (setting, dosage, focus, deliverer,
multicomponent, targeting); or
study characteristics (study design, type of comparison
group)?

4. Are adverse effects associated with these interventions?
The analytic framework for these reviews (Figure 1) identifıes

the ways in which abstinence education and comprehensive risk
reduction are expected to influence pregnancy and HIV/STI rates.
Abstinence education is expected solely to increase the number of
adolescents who abstain from sexual activity. Therefore, the pri-
mary outcomes for the abstinence education interventions are
reduced sexual activity and reduced frequency of sexual activity, as
well as reductions in the biologic outcomes of pregnancy, HIV, and
other STIs. Comprehensive risk reduction is expected to reduce
both sexual activity and sexual risk behaviors among youth who
become or remain sexually active.
The team examined all of the aforementioned behavioral and

biologic outcomes plus number of sex partners, frequency of un-
protected sexual activity, and use of protection (barrier, hormonal,
or dual use). Abstinence education and comprehensive risk-
reduction interventions influence changes in these sexual behav-
iors through changes in the relevant knowledge, attitudes, skills,
and other psychosocial mediators for each intervention strategy.
Both intervention strategies influence these proximal outcomes,
but the specifıc knowledge, attitudes, skills, intentions, and other
mediators influenced is specifıc to the outcome category being
targeted (e.g., refusal skills are relevant to abstinence education and
comprehensive risk reduction for reducing sexual activity, but
condom use skills are relevant only for comprehensive risk reduc-
tion to change sexual risk behaviors).
The team also looked at the distribution of 12 effect-modifıer vari-

ables across all studies: population characteristics (gender, virginity
status, age, and race/ethnicity); intervention characteristics (setting,
dosage, focus, deliverer, multicomponent, and targeting); and study
characteristics (studydesignandcomparisongroup type).Dosagewas
examined as a continuous variable, race/ethnicity as a categoric vari-
able, and the remaining variables as dichotomous.30

Analyses

Outcome data were reported as proportions, Ms, and ORs in the
studies reviewed. When enough information was provided, the
data were transformed into OR effect estimates to place effect
estimates for each study on a common scale for meta-analysis.
Heterogeneity testing included analyses with theQ statistic and the
I2 statistic. Only I2 will be discussed because it is not sensitive to the
number of studies included nor to the metric of the effect size
index.31 An I2 �50% represents a substantial amount of between-

study variation in the outcome beyond what would be expected
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from sampling variation and
is therefore of concern in
meta-analysis.32 To assist
ith interpretation of results,
isk ratios for each outcome
ariable were also estimated.
dditional details on the
ethods of the meta-analysis
re provided in the accompa-
ying paper.30

Univariate analyses on each
of the moderator variables
were conducted to (1) assess
whether they are associated
with intervention effects and
(2) explore potential sources
of heterogeneity in the overall
mean effect size. Similar to the
meta-analyses, ORs and CIs
were calculated for each cat-
egory of the moderator vari-
able. Between-study analy-
ses were conducted on all of
the moderator variables
where overall results were
reported and not stratifıed
by the variable categories
presented in Table 2. When
authors reported results
stratifıed by a moderator variable of interest, within-study anal-
yses were performed.
Orwin’s fail-safe N and visually inspected funnel plots were used

to detect publication bias on all outcomes that had a signifıcant
overall effect estimate.33 A one-study-removed analysis was per-
ormed to test how sensitive the overall effect estimates were to any
ne study.33 Correlations between intervention effectiveness and

follow-up time were also assessed.

Additional Information on the Interventions

As with all Community Guide reviews, additional information on the
interventions was also considered—applicability, economic effı-
ciency, potential benefıts and harms, barriers to implementation,
and research gaps. The team drew conclusions about the applica-
bility of the results to various populations and settings after con-
sidering the conceptual basis for the interventions, examining data
on participant and intervention characteristics, and robustness of
results across studies.
For the evaluation of economic effıciency, the intervention

defınition and characteristics defıned for the effectiveness re-
view were adopted as primary inclusion and exclusion criteria.
Economic keywords such as cost, cost-benefıt, cost-effectiveness, and
cost-utility were then added to the original search strategy for
the effectiveness review to fınd relevant economic evaluations.
Potential benefıts of the interventions, in addition to those ex-

amined as primary and secondary outcomes of the review, were
identifıed from studies included in the effectiveness review, a re-
view of background literature on adolescent behavior, or by team
members. The great number of concerns about the potential harms

Figure 1. Analytic framewo
and comprehensive risk-re
Note: Figure shows changes in adol
and STIs. Abstinence education
comprehensive risk-reduction interve
among adolescents. Changes in th
intervention strategy. Both intervent
HIV/STIs.
STI, sexually transmitted infection
that surround this topic area could not all be addressed. Therefore, c
the discussion of potential harms is limited to those for which data
were available from the studies included in these reviews.
Identifıcation of barriers to implementation of comprehensive

risk-reduction and abstinence education interventions was similar
to the approach used for potential benefıts and harms. The team
examined qualifying studies, as well as relevant related literature,
for information on barriers to intervention implementation. Also,
during the course of conducting these systematic reviews, areas in
which information about the effectiveness of the interventions was
lacking or of poor quality were identifıed and noted as research
gaps.

Evidence Synthesis

Comprehensive Risk Reduction

Effectiveness. The review identifıed 66 studies34–96 (88
tudy arms) that used a comprehensive risk-reduction
trategy, including one paper64 that provided informa-
tion on two studies and another paper55 that provided
nformation on three studies. Of these 66 studies,
our45,78,84,96 (fıve study arms) had limited quality of study
xecution30 and were removed from further analysis.
The remaining qualifying 62 studies34–44,46–77,79–83,85–95

(83 study arms) were of greatest study design suitabil-
ity.30 Of these, 12 studies39,43,51–54,69,70,76,89,91,92

(19 study arms) had good quality of execution and 50
studies34–44,46–50,55–68,71–75,77,79–83,85–88,90,93–95 (64 study
rms) had fair quality of execution.30 Most of the out-

howing the effects of group-based abstinence education
ion interventions
t sexual behavior, reductions in the prevalence of adolescent pregnancy, HIV,
ntions are expected to lead to reductions in sexual activity only and

s are expected to lead to reductions in sexual activity and sexual risk behaviors
utcomes occur through changes in the proximal outcomes relevant to each
re expected to lead to reductions in the biologic outcomes of pregnancy and
rk s
duct
escen
interve
ntion
ese o
ions a
ome measures were self-report, with the STI outcome
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sometimes confırmed with laboratory testing. Sum-
mary evidence tables that provide further informa-
tion on the details of each study can be found at
www.thecommunityguide.org/hiv/supportingmaterials/
SETcrr.pdf.

Characteristics of the interventions, sample demo-
graphics, and study design. The characteristics of the
evidence base for comprehensive risk reduction by num-
ber of study arms are detailed in Table 2. Most compre-
hensive risk-reduction intervention arms were single
component (i.e., provided group-based education only,
many curriculum-based); focused on the prevention of
HIV/STIs and pregnancy; and were delivered solely by a
trained adult without including a peer deliverer. Inter-
ventions were distributed almost equally between school
and community settings and between targeted and untar-
geted approaches.97 Intervention dosage varied across
tudies. Participants in comprehensive risk-reduction in-
erventions included representation across age, gender,
ace/ethnicity, and virginity status at baseline.Most com-
arison groups were untreated or minimally treated and
ore than half of the studies used an RCT study design.

utcomes for comprehensive risk reduction. All of
he outcomes for comprehensive risk reduction demon-
trated effectiveness (Table 3). There were reductions in
exual activity (sexual activity OR�0.84, frequency of
exual activity OR�0.81); sexual risk behaviors (number
f sex partners OR�0.83, unprotected sexual activity
R�0.70); and the biologic outcomes (STIs OR�0.65,
regnancy OR�0.88), as well as increases in protective
exual behaviors (use of protection OR�1.39). The effect
stimates for all outcomes for comprehensive risk reduc-
ion, except pregnancy, were signifıcant. Stratifıcation of
he protection outcome by type—condom, oral contra-
eption, or dual use—showed favorable effects for all
hree but signifıcance for condom use only. Additionally,

Table 2. (continued)

Characteristics

No. of
study
arms

% of total or
M (min, max)

Comparison group

Untreated and minimal
treatment

74 90.2

Treated 8 9.8

Study design

RCT 50 61.0

Non-RCT 32 39.0
Table 2. Characteristics of the included studies for
comprehensive risk reduction

Characteristics

No. of
study
arms

% of total or
M (min, max)

No. of components

Single 58 70.7

Multiple 24 29.3

Focus

HIV/STI only or multi (HIV/
STI and pregnancy)

74 90.2

Pregnancy only 8 9.8

Deliverer

Adult only (no peer) 66 80.5

Adult plus peer 16 19.5

Setting

School 38 46.3

Community 44 53.7

Targeting

No 29 35.4

Yes 53 64.6

Dosage

Mean hours of contact with
deliverer

63 14.5 (1, 54)

School level and age of
recipients

Middle (10–14 years) 29 35.4

High (15–19 years) 53 64.6

Gender

Female only 9 11.0

Male only 3 3.7

Co-ed 60 73.2

Not reported 10 12.2

Majority race/ethnicity

African-American 41 50.0

White 15 18.3

Hispanic 7 8.5

Asian 1 1.2

Mixed samples 7 8.5

Not reported 11 13.4

Virginity status

Mean baseline percentage 53 56.5 (0, 96)
hen examining the effects of comprehensive risk reduc-
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tion on consistent condom use, a subset of the condom
use outcome, results were in the favorable direction but
not signifıcant (19 study arms, OR�1.24, 95% CI�0.96,
.62).

eterogeneity. Four of the main comprehensive risk-
eduction outcomes—sexual activity, unprotected sexual
ctivity, use of protection, and pregnancy—had I2 statis-
ics greater than the 50% threshold. In addition, all pro-
ection outcomes when examined by type (i.e., condom
se, oral contraceptive use, or dual use) had I2 statistics

�50%. The forest plots for each depicted a substantial
amount of variation of the individual study effect esti-
mates around the overall weightedmeanOR (see Figure 2
for an example).

Subgroup Analyses

Between-study analyses were conducted on the modera-
tor variables age, race/ethnicity, setting, dosage, focus,
deliverer, multicomponent, targeting, study design, and
comparison group type.Within-study analyses were con-
ducted by gender and virginity status.Within-study anal-
yses could not be performed on the other moderator
variables because either no or too few studies reported
outcomes stratifıed by these variables.

Between-study analyses. No consistent pattern was
found across the moderator variables examined in the
meta-analysis for the dichotomous variables or in the

Table 3. Meta-analysis results and estimated RRs for all
nterventions

Outcomesa k
n

(studies)
n (st
arm

Sexual activity 57 38 54

Frequency of sexual activity 14 13 14

Number of sex partners 28 23 27

Unprotected sexual activity 29 22 28

Protectionc 63 38 50

Condomsc 48 33 44

Oral contraceptivesc 10 9 10

Dual usec 5 4 4

Pregnancy 11 9 11

STI 8 6 8

HIV 0 0 0

aAll of these outcomes were self-reported, with the exception of STI
bUnable to calculate
cORs �1.0 indicate beneficial effects.
RR, risk ratio; STI, sexually transmitted infection
meta-regression for the continuous variable of dosage
data not shown). All included studies were RCTs or
ontrolled before–after (CBA) designs, and effects were
imilar for RCTs and CBA studies. Stratifıcation of
he STI analyses by community setting (fıve study
rms42,52,85,88) versus school setting (three study
arms56,83) showed effect magnitudes similar for school
nd community settings but CIs around the estimates
ere wider for studies in school settings (OR for commu-
ity�0.64, 95% CI�0.43, 0.95; OR for school�0.71, 95%
I�0.24, 2.10; p�0.86), where STIs were rare events.
ost of the evidence on the STI outcome is from samples
f adolescentswhowere recruited in clinical settings (e.g.,
n adolescent health clinic).

ithin-study analyses. Individual studies provided
uffıcient data to enable examination of two of ten mod-
rator variables using within-study analyses. Ten study
rms34,35,40,48,56,60,73 reported sexual activity outcome by
gender. The effect magnitude was larger for boys than
girls (OR for boys�0.61, 95% CI�0.46, 0.81; OR for
irls�0.90, 95% CI�0.69, 1.19; p�0.054). Similar results
ere found for the six study arms that reported results for
ondomuse by gender (OR for boys�2.08, 95%CI�0.97,
.48; OR for girls�0.88, 95% CI�0.40, 1.92; p�0.132).
our study arms51,69 reported sexual activity outcome by
irginity status at baseline. The analysis produced a sim-
lar effect magnitude for virgins and nonvirgins (OR for
irgins�0.63, 95% CI� 0.46, 0.87; OR for nonvir-

w outcomes for comprehensive risk-reduction

OR (95% CI)
Q statistic

p-value I2
Estimated

RR

0.84 (0.75, 0.95) 0.00 67.67 0.88

0.81 (0.72, 0.90) 0.73 0.00 —b

0.83 (0.74, 0.93) 0.04 34.36 0.86

0.70 (0.60, 0.82) 0.00 56.39 0.75

1.39 (1.19, 1.62) 0.00 76.25 1.13

1.45 (1.20, 1.74) 0.00 78.26 1.12

1.29 (0.89, 1.85) 0.02 55.69 1.22

1.21 (0.70, 2.12) 0.01 72.24 1.17

0.88 (0.60, 1.30) 0.02 53.35 0.89

0.65 (0.47, 0.90) 0.34 11.15 0.69

— — — —

ich were either self-reported or clinically documented.
revie

udy
s)

s, wh
gins�0.75, 95% CI�0.53, 1.06; p�0.47).
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Sensitivity Testing

Publication bias. Results from Orwin’s fail-safe N re-
vealed that 45–213 studies demonstrating no effects would
beneeded to reduce theeffects to trivial ornonsignifıcant for
the signifıcant primary comprehensive risk-reduction out-
comes. No indication of publication bias was apparent, as
the plots generally held to the inverse funnel shape.

One-study-removed analysis. Nearly all of the out-
comes had a signifıcant overall 95% CI and were not sensi-
tive to the removal of any one study arm. The STI outcome
was sensitive to the removal of either one of two study
arms,42,52 which resulted in the 95% CI becoming nonsig-
nifıcant.When one study arm64 was removed from the oral

Figure 2. Forest plot of meta-analysis results for sexual ac
risk-reduction strategy
contraception outcome (subgroup of the overall protection

arch 2012
utcome), the overall 95% CI changed from nonsignifıcant
o signifıcant. Dual use, another subgroup of the overall
rotection outcome, was also nonsignifıcant, but did not
how this sensitivity to removal of a study arm.

orrelations with follow-up time. Follow-up time for
achoftheinterventionsvaried.Forthesexualactivityoutcome
the outcome with themost studies included), follow-up time
ariedfrom5to208weeks,withamedianof54weeks.Forallof
he outcomes examined, no signifıcant correlations between
ffectiveness and follow-up timewere found (datanot shown).

Applicability
The evidence from the comprehensive risk-reduction in-

outcome using random-effects model for comprehensive
tivity
terventions included in this review is applicable across a
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range of populations and settings. Studies included rep-
resentation from a range of ages, racial/ethnic groups,
and adolescents of differing baseline virginity status. The
interventions reviewed were delivered to both single-
gender and coed groups in both school and community
settings. These interventions are also considered applica-
ble when implemented in a variety of ways as the inter-
ventions reviewed varied by deliverer (peer or adult);
tailoring to group characteristics; focus (HIV/STI, preg-
nancy, or both); and the inclusion of other interventions
in addition to comprehensive risk reduction (e.g., con-
dom distribution).

Economic Efficiency
The methods for this systematic economic review are
described in the accompanying methods paper.30 The
nitial search resulted in 8087 records of publications
bout comprehensive risk-reduction or abstinence edu-
ation interventions. All monetary values presented here
re in 2008 U.S. dollars. Ten comprehensive risk-reduction
tudies that included economic information were identi-
ıed: eight economic evaluations73,98–104 of individual
rograms; an evaluation105 of multiple programs for the

Washington state legislature; and a dissertation106 that
odeled economic outcomes based on combined results

rom six programs. All studies evaluating individual pro-
rams received at least a satisfactory score on the quality
coring criteria. A summary description of all included
conomic studies is provided in Table 4.
There was some overlap between the evidence consid-

red in the economic and effectiveness reviews.
our73,99,100,103 of eight economic evaluations of individ-

ual programs were also included in the effectiveness re-
view. A 2004 evaluation105 presented to the State of
Washington legislature assessed various programswithin
the state with specifıc social and health objectives, one of
which was a set of seven programs that included the
objective of preventing teen pregnancies. To assess the
effectiveness of this set of seven programs, that evaluation
directly used four studies39,50,73,107 also included in the
urrent effectiveness review. Using 2000 U.S. Census
ata, the dissertation by Olaiya106 modeled healthcare

costs averted through prevention of pregnancies and
STIs. Effect estimates were drawn from six school-based
interventions, all of which incorporated comprehensive
risk-reduction strategies and included small group dis-
cussions, role-playing, and experiential learning.
Four34,39,40,69 of those six interventions were also in-
luded in the current effectiveness review.
Various outcomes were estimated in the comprehen-

ive risk-reduction studies: sexual activity,73,100,102–104

condom use,99,102,103,106 contraceptive use,73,105 preg-

nancy,73,98,101,103–106 STIs,103,105,106 or HIV.100,102,103 d
One evaluation study98 also measured academic attain-
ent. Where the intervention data provided only inter-
ediate outcomes (e.g., increased condom use), three
tudies used additional modeling based on parameter
alues from the literature to estimate fınal outcomes such
s averted HIV infections102,103 and pregnancies.103,106

Program Costs
In six of eight studies73,98,101–104 evaluating individual
nterventions, program costs ranged from $66103 to
10,024101 per person per year. Of the remaining two
studies, one99 reported an annual budget of $335,358 to
cover staff salaries, operating expenses, materials, and
purchased radio advertising time, and the other100 re-
ported a cost of $119 per participant for a 5-hour-long,
1-day HIV risk-reduction session for 85 male African-
American adolescents that included food, transportation
costs, andmonetary incentives for participants. The eval-
uation of programs in Washington State105 reported a
range of program costs from $11 to $4486 per person per
year that is narrower than the range of costs obtained in
this review from individual interventions across different
locations within the U.S.
The wide range in costs per participant per year for

comprehensive risk-reduction programs can be attrib-
uted to variability in program content, number of partic-
ipants, and program duration. The type of intervention
setting is also important. Four studies73,98,101,104 were
ultifaceted youth development interventions that ex-

ended over multiple years with intensive interactions
etween staff and participants, with three reporting pro-
ram costs of $419298 to $10,024101 per person per year.
The fourth104 study reported a considerably lower per-
erson per-year cost of $173 because the fıxed costs were
pread over a large number of participants (1700, com-
ared to the range of 50101 to 24273 participants in the
ther three studies), and because only 31% of the partic-
pants made extensive use of all services. Among the
tudies of individual programs, the lowest cost per person
er year of $66 was found for a school-based program103

that focused on curriculum-based education. The evalu-
ation of multiple programs inWashington State reported
the lowest cost per person per year of $11 for a program
that also focused on school- and curriculum-based
education.

Economic Summary Measure
An economic summary measure is composed of both
intervention cost and intervention benefıt. Averted
healthcare and productivity costs constitute an important
economic benefıt from an intervention. Healthcare costs
were estimated in six studies98,100,102,103,105,106 and pro-

uctivity costs in four studies.98,102,103,105 Of six studies

www.ajpmonline.org
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that report an economic summary measure, two100,102

provided cost effectiveness as cost per quality-adjusted
life-year (QALY); two98,103 provided benefıt–cost ratios;
ne101 provided net benefıts; and one105 provided both

net benefıts and a benefıt–cost ratio.
Of two studies that evaluated HIV infections averted,

one100 estimated the cost per averted infection at $1.3
illion. The cost–utility ratio from the two studies
anged fromabout $9000102 to $76,000100 perQALY. The
enefıts and costs of an intervention to affect incidence of
IV, gonorrhea, chlamydia, and pregnancies through
ncreased condom use and reduced sexual activity were
stimated to produce a benefıt–cost ratio of 2.65.103 In
another cost–benefıt study,98 the intervention’s impact
n pregnancies and academic attainment is estimated to
e a benefıt–cost ratio of 3.68. On the other hand, one
tudy101 that also reported the highest program cost per
erson per year found that the benefıts of pregnancy
revention were less than the cost of program, for an
stimated net benefıt of –$1708 per person per year.
The study on multiple programs in Washington

tate105 did not fınd many of the pregnancy prevention
rograms to be cost-benefıcial; only one of seven pro-
rams evaluated reported a benefıt–cost ratioof 1.29anda
ositive net benefıt of $212 per participant; the other six
eported net costs ranging from $15 to $10,640 per partici-
ant for intervention periods ranging from1 to 4 years. The
issertation,106 based on effect estimates from six interven-

tions applied to the U.S. 2000 cohort, reported per-year
per-person healthcare savings in averted STIs and preg-
nancies that ranged from $5.80 for people aged 13–14
years to $103 for those aged 15–17 years and $338 for ages
18–19 years. Averted pregnancies made up 80% of these
savings for the youngest cohort and �95% for the oldest
cohort.
The fıve studies that reported benefıt–cost or cost-

effectiveness ratios modeled averted healthcare and pro-
ductivity losses from reduced cases of HIV and STI infec-
tions and reduced pregnancy rates, and on various
underlying assumptions. One of these studies98 also con-
idered education benefıts and the resultant increase in
ncome from the particular intervention in its estimation
f the benefıt–cost ratio. Two studies98,103 showed favor-

able benefıt–cost ratios and two studies100,102 reported
cost-effectiveness ratios either much lower than or close
to the conventional benchmark of cost effectiveness of
$50,000 per QALY. One study101 with high cost per par-
ticipant per year and negative net benefıtsmentioned that
a break-even point could be achieved if the program
could include more participants or was extended to in-
clude participants aged between 20 and 21 years, because

the older cohort is more active sexually. w

arch 2012
Finally, other dimensions of positive behaviors are af-
fected by such interventions (especially youth develop-
ment), and are hard to quantify and monetize (e.g., re-
duced crime, improved academic attainment, and better
parenting skills). Overall, most comprehensive risk-
reduction studies that take into account a comprehensive
assessment of the benefıts of preventing pregnancy, STI,
and HIV, and secondary benefıts (e.g., education attain-
ment) demonstrate a positive economic value from in-
vestments in such interventions.

Abstinence Education

Effectiveness. This review identifıed 23 studies107–124

(27 study arms) that used an abstinence education inter-
vention approach, including one paper107 that provided
information on three studies and another paper118 that
rovided information on four studies. Of these, two stud-
es114,115 (four study arms) had limited quality of execu-
ion and were removed from further analysis. The re-
aining 21 studies107–113,116–124 (23 study arms) were of
reatest study design suitability. Two studies118,120 (two
study arms) had good quality of execution and 19 stud-
ies107–113,116–119,121–124 (21 study arms) had fair quality
f execution.30 Most of the outcome measures were

self-report, with the STI outcome sometimes con-
fırmed with laboratory testing. Summary evidence ta-
bles that provide further information on the details of
each study are available at www.thecommunityguide.
org/hiv/supportingmaterials/SETAbstinence.pdf.

Characteristics of the interventions, sample demo-
graphics, and study design. The characteristics of the
evidence base for abstinence education by number of
study arms are presented in Table 5.Most of the interven-
tion arms used a single component intervention (i.e.,
involved group-based education only that was usually
curriculum-based); were focused on HIV/STI and preg-
nancy; tookplace in the school setting; andwere delivered
by a trained adult. Most interventions did not use a tar-
geted approach.97 Intervention dosage (number of hours
of contact with the deliverer of the intervention) varied.
Almost all participants were aged 10–14 years, with rep-
resentation across gender and race/ethnicity. The major-
ity of participants were virgins at baseline. Most compar-
ison groups were untreated or minimally treated and less
than half of the studies were RCTs.

Primary outcomes. The meta-analytic results demon-
strate effect estimates in the favorable direction for both
of the primary behavioral outcomes for abstinence edu-
cation (sexual activity OR�0.81 and frequency of sexual
activity OR�0.77; Table 6). These results indicate reduc-
ions in sexual activity and frequency of sexual activity

ith signifıcant reduction for sexual activity only. How-

http://www.thecommunityguide.org/hiv/supportingmaterials/SETAbstinence.pdf
http://www.thecommunityguide.org/hiv/supportingmaterials/SETAbstinence.pdf


Table 4. Description of economics studies included in the systematic review

Study
Program costs

($)
Type of intervention

Setting

Description of intervention
Length of intervention

Number of intervention participants
Breakdown of program

cost

Considered healthcare costs
averted?

Considered productivity losses
averted?

Health outcome(s) monetized
or included in economic

summary
Summary economic measure

Hahn (1994)98 4192 per
participant
per year

Type—YD
Some school-based

Description—Intervention consists of
education/academic tutoring;
community service; developmental
help in sex, drugs, family planning

Length—4-year program with about
750 hours’ exposure each year

Participants—25 each in four
intervention and one control sites

About 46% for program
and staff; remaining
for college fund,
stipends, and
completion
incentives

Health—assumed first-year cost of
childbirth in Medicaid
family�$15,808

Productivity—considered income
increments from completion of
high school, 2-year college,
4-year university

Effects considered for a
cohort of 100, with 14
averted childbirths included
in summary

4-year program
cost�$1,676,847 and 4-
year benefits�$6,170,895,
composed of $5,949,588
for education benefits and
$221,307 for averted
childbirth costs; benefit–
cost ratio�3.68

Kennedy (2000)99 335,358
annual
budget

Type—social
marketing

Community setting

Description—safe sex and condom
use by radio advertisement;
posters and small media; skills
workshop; peer outreach;
telephone information line

Length—1 year
Participants—extent of mass media

coverage unclear

Staff salaries, operating
expenses, creative
materials
development
contracts, and
purchased
advertising time;
details not provided.

None No economic summary
measure reported

Philliber (2002)73 5169 per
participant
per year

Type—YD
Community setting

Description—family life, sex, health
education; career support;
academic support; artistic
expression; recreation; physical
and mental health services.
Modeled after Children’s Aid
Society’s Carrera Program

Length—3 years
Participants—242

Staff salaries, medical
and dental services;
stipends for “Job
Club”; wages for
work on
entrepreneurial,
community service,
internship jobs;
details not provided.

None No summary economic
measures reported
although cost per day is
reported to be less than
cost of afterschool child
care

Pinkerton
(2000)100

119 per
participant
for a 5-hour-
long 1-day
session

Type—CB
Setting not clear

Description—1-day HIV education
and condom use; dispel
misconceptions about HIV through
video; games; exercises; role-play
in sexual negotiations

Length—1 day (5 hours)
Participants—85 African-American

male adolescents

22% personnel
salaries;
29% incentives;

13% facilities;
23% training facilitators

Health—lifetime averted
healthcare costs per HIV
infection—$261,832

Productivity—not considered
directly but may be captured in
QALY

Cost per infection averted—
$1,337,000

ICER reported to be $76K/
QALY

HIV infections averted
modeled on reduction in
risky sex acts

(continued on next page)
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Table 4. (continued)

Study
Program costs

($)
Type of intervention

Setting

Description of intervention
Length of intervention

Number of intervention participants
Breakdown of program

cost

Considered healthcare costs
averted?

Considered productivity losses
averted?

Health outcome(s) monetized
or included in economic

summary
Summary economic measure

Rosenthal
(2009)101

10,024 per
participant
per year

Type—YD
Community setting

Description—family life, sex, health
education; career support;
academic support; artistic
expression; recreation; physical
and mental health referral
Modeled after Children’s Aid
Society’s Carrera program;
comprehensive risk reduction plus
parallel family program implying
24/7 contact with staff

Length—7 years
Participants—50 annually

Compensation for staff,
rent/utilities/
maintenance, food,
fundraising, establish
and maintain work
experience, and
training program;
details not provided.

Health—direct health costs of
childbearing and pregnancies
drawn from 1997 Urban
Institute study, Kids Having
Kids; reports $8741 to
$17,064 per pregnancy

Productivity—productivity costs of
teen pregnancy drawn from
1997 Urban Institute study;
also includes “other benefits”
of averted pregnancies; details
not provided but reports $8323
per participating child

Even with “other benefits,”
the program is not cost-
saving, with net benefit at
–$1708 per student per
year. Break-even occurs
when horizon is extended
to age 20–21 years or
number of participants is
increased to �60.

Tao (1998)102 3219 per
participant
per year

Type—assessment
and counseling

Community setting

Description—HIV risk assessment,
peer counseling and education,
and referrals

Length—1 year (modeled over 10
years)

Participants—501 gay and bisexual
male adolescents

Assess and counsel—
21%;

Administration—32%;
Support staff—18%;
Rental—6%;
Outreach—7%

Health—averted healthcare costs
based on HIV modeling over 10
years—$141,467

Productivity—human capital gains
reported to be $1,616,153 over
10 years, based on HIV
modeling

ICER reported to be $8978/
QALY

Efficacy used in calculations
is 60% lower probability of
having unprotected anal
sex with recent partner

Wang (2000)103 66 per
participant
per year

Type—CB
Setting—SB

Description—didactic education,
peer facilitation, and videos to
reduce sex risk

Length—2 years
Participants—2265

Teacher training—28%;
Teaching—16%;
Peer facilitators—25%;
Coordination—23%;
Curriculum packages—

4%

Health—lifetime averted
healthcare costs based on
modeling of HIV, pelvic
inflammatory disease,
gonorrhea, chlamydia, and
pregnancy—$252,190

Productivity—averted income loss
due to HIV and pregnancy at
age 18 years rather than 21
years modeled over lifetime—
$202,970

Pregnancy, STIs, and HIV
modeled on self-reported
condom and contraceptive
use

Net benefit�$253,182
Benefit–cost ratio�2.65

Zabin (1988)104 173 per
participant
per year

Type—YD
Setting—SB plus

off-site clinic

Description—sex education,
counseling, discussions.
Classroom presentations; small
group discussions; individual
counseling at school

Group education; individual
counseling; dental and medical
services in clinic

Length—3 years
Participants—1700

Personnel—75%–88%;
Supplies—5%–11%
Medical services made

up 52% of costs in
clinics.

None No summary measure
reported

(continued on next page)
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Table 4. Description of economics studies included in the systematic review (continued)

Dissertation and review of programs

Study
Program
costs ($) Type of study

Description of evaluation method
Length of intervention

Health
outcomes
considered

Program costs
Considered healthcare

costs averted?
Considered productivity

losses averted?

Health outcome(s) monetized
or included in economic

summary
Summary economic measure

Aos (2004)105 — Evaluation for State
of Washington
legislature

The charge to Aos et al. from the
legislature was to evaluate state
programs targeting youth with social or
health objectives. The current review
focuses on seven programs that include
the objective of pregnancy prevention.

The effectiveness parameter values are
drawn from 12 intervention evaluation
studies associated with the seven
programs.

Intervention length for included studies—
five were 1-year programs, and one each
were 3 and 4 years.

Pregnancies Costs per person, which
is inclusive of
program costs,
ranged from
minimum of $11 to a
maximum of
$13457, with
median $725

The authors performed
a comprehensive
economic estimation
of healthcare,
productivity, and
public welfare
impacts.

Favorable net societal
benefit is reported for one
program of the seven
evaluated, at $212 per
person. The other six
programs result in greater
societal cost than benefit,
ranging from –$15 to
–$10,640 with a median
of –$518.

Olaiya (2006)106 — PhD dissertation
evaluating the
effect of
comprehensive
sex education
programs

Parameter values for effect size drawn
from six school-based intervention
evaluation studies and applied to
Census 2000 population

Intervention description of included
studies—all six studies were school-
based behavioral interventions that
included small group discussions,
experiential learning, and role-playing.
Two interventions included peer
facilitators as staff in addition to adult
professionals. All studies involved
contraception education and
communication skills, two involved the
community, and one involved parents.

Intervention length of included studies—
duration ranged from 2–3 weeks to over
3 years.

Considered
effect of
programs
on
pregnancies
and STIs

Program costs included
interventions, ranged
from $67.50 to $805
per person

Evaluated healthcare
costs averted for
three age groups for
pregnancies and STIs

Per-person 1-year averted
healthcare costs for
pregnancies and STIs:

Aged 13–14 years—$7.25
Aged 15–17

years—$143.55
Aged 18–19 years—$406

CB, curriculum-based; ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life-year; SB, school-based; STI, sexually transmitted infection; YD, youth development
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ever, the results for sexual activity were signifıcantly dif-
ferent when stratifıed by study design (see Subgroup
Analyses section). Effect estimates for pregnancy and STI
were in the unfavorable direction and signifıcant for
pregnancy. However, the pregnancy effect estimate was
sensitive to the removal of any one of ten study arms (see
One-Study-Removed section).

Secondary outcomes. The ORs for the secondary ab-
stinence education outcomes number of sex partners,
unprotected sexual activity, and use of protection during
sexual activity were close to unity and not signifıcant
(Table 6).

Subgroup analyses. The same between- and within-
study analyses were performed for the abstinence educa-
tion review as for the comprehensive risk-reduction re-
view. Meta-analysis revealed no consistent patterns
across any of the moderator variables examined in
these analyses except for study design. Between-study
analyses revealed larger effect estimates for non-
RCTs110,111,117,119–124 and smaller effect estimates
for RCTs.107–109,112,113,116,118 For the sexual activity
utcome—the only outcome with a substantial number
f data points from both types of studies—the difference
n effect estimates was signifıcant (for RCTs, OR�0.94,
5% CI�0.81, 1.10; for non-RCTs, OR�0.66, 95%
I�0.54, 0.81; p�0.007; see Figure 3).
There also were differences in follow-up times for the

two categories of study design. Longer follow-up times
were reported in the RCTs—up to 6.5 years (M�3.2
years) whereas the maximum follow-up time for non-
RCTs was 1 year (M�0.6 years).

Sensitivity Testing

Publication bias. Orwin’s fail-safe N analysis indicated
that 31 studies demonstrating no effect would be neces-
sary to produce nonsignifıcant results for the sexual ac-

Table 5. (continued)

Characteristics

No. of
study
arms

% of total or
M (min, max)

Comparison group

Untreated and minimal treatment 20 87

Treated 3 13

Study design

RCT 10 43.5

Non-RCT 13 56.5

STI, sexually transmitted infection
Table 5. Characteristics of the included studies for
abstinence education

Characteristics

No. of
study
arms

% of total or
M (min, max)

Components

Single 18 78.3

Multiple 5 21.7

Focus

HIV/STI only or multi (HIV/STI
and pregnancy)

17 73.9

Pregnancy only 6 26.1

Setting

School 18 78.3

Community 5 21.7

Deliverer

Adult only (no peer) 21 91.3

Adult plus peer 2 8.7

Targeting

No 16 69.6

Yes 7 30.4

Dosage

Mean hours of contact with
deliverer

16 15.8 (5, 52)

School level and age of
recipients

Middle (10–14 years) 22 95.7

High (15–19 years) 1 4.3

Gender

Female only 1 4.3

Male only 0 0.0

Co-ed 20 91.3

Not reported 2 8.7

Majority race

African-American 7 30.4

White 8 34.8

Hispanic 4 17.4

Asian 1 4.3

Mixed samples 1 4.3

Not reported 2 8.7

Virginity status

Mean baseline percentage 16 80.0 (43,100)
tivity outcome. For all other outcomes, the results were



i
s
s

a
h
a
c
t
t
f
r

e

286 Chin et al / Am J Prev Med 2012;42(3):272–294
not signifıcant, and this analysis did not apply. Visual
inspection of the funnel plot suggested the possible pres-
ence of publication bias, as studies with small sample
sizes, which are subject tomore chance variation, showed
a pattern of greater intervention effects than larger
studies.

One-study-removed analysis. Two of the seven out-
comes were sensitive to the results of single studies. Re-
moving one study arm107 from frequency of sexual activ-
ty changed the overall nonsignifıcant effect size to
ignifıcant. For pregnancy, removal of any one of the ten
tudy arms107,108,112,118 resulted in the overall effect be-
coming nonsignifıcant.

Economic Efficiency
Economic information about abstinence education inter-
ventions is limited. Federal and state matching funding
for such programs since Fiscal Year 1998was estimated at
around $115.5million annually.118One expert stated that
more than $1.5 billion had been spent to date in 2005.125

The only available estimate for cost of individual pro-
grams126 is reported as cost of curricula, which ranged
from $31 to $646 with an average cost of $220 for 21
curricula. The lower end of the cost is reported to include
instructor guidelines, whereas the more expensive curri-
cula included specialized training for the instructors.
Published information about abstinence education pro-
grams is insuffıcient to estimate the economic benefıt or

Table 6. Meta-analysis results and estimated RRs for prim
ducation interventions

Outcomesa k
n

(studies)
n (s
ar

Sexual activityb 23 19 2

Frequency of sexual activityb 5 4

Number of sex partners 10 9 1

Unprotected sexual activity 5 5

Protectiond 19 9 1

Condomsd 10 9 1

Oral contraceptivesd 9 8

Pregnancyb 10 9 1

STIb 9 8

HIVb 0 0

aAll of these outcomes were self-reported, with the exception of STI
bThese outcomes reflect primary intended outcomes.
cUnable to calculate
dORs �1.0 indicate beneficial effects.
eSecondary analyses suggest that this is an unreliable effect estima
RR, risk ratio; STI, sexually transmitted infection
cost effectiveness of these programs. i
Potential Benefits and Harms, Barriers to
Implementation, and Research Gaps for
Comprehensive Risk-Reduction and
Abstinence Education Interventions

Other positive or negative effects. The team sought to
identify other positive or negative effects across both
reviews. The additional benefıts from both comprehen-
sive risk-reduction and abstinence education interven-
tions were identifıed in the review of the literature on sex
education for adolescents as well as from evidence in each
review. Potential harms noted in these reviews came only
from evidence in studies in each review.

Potential benefits. One potential benefıt is the positive
effects on parent–child communication about sexual ac-
tivity and other sensitive issues when these interventions
involve parents.108 However, parental involvement was
uncommon in the studies in this review.

Potential harms. There are potential harms in the lit-
erature127–129 regarding comprehensive risk-reduction
nd abstinence education interventions. The potential
arms presented here focus only on those that could be
ddressed with the results from each review. A common
oncern about comprehensive risk-reduction interven-
ions delivered to adolescents involves the potential for
he intervention to lead to earlier initiation and greater
requency of sexual activity.130 The results from the cur-
ent systematic review of comprehensive risk-reduction

and secondary review outcomes for abstinence

OR (95% CI)
Q statistic

p-value I2
Estimated

RR

0.81 (0.70, 0.94) 0.00 57.33 0.84

0.77 (0.57, 1.04) 0.03 62.73 —c

0.96 (0.83, 1.11) 0.32 13.35 0.96

1.07 (0.86, 1.33) 0.96 0.00 1.06

1.06 (0.96, 1.17) 0.68 0.00 1.06

1.04 (0.91, 1.19) 0.63 0.00 1.03

1.08 (0.94, 1.24) 0.49 0.00 1.05

1.15 (1.00, 1.32)e 0.43 1.02 1.08

1.08 (0.90, 1.29) 0.25 21.82 1.15

— — — —

ich were either self-reported or clinically documented.
ary

tudy
ms)

1

5

0

5

0

0

9

0

9

0

s, wh

te.
nterventions, however, indicate reductions in both sex-
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ual activity and frequency of sexual activity among ado-
lescents compared to adolescents not receiving the inter-
vention. Another common criticism of comprehensive
risk-reduction interventions is that condoms do not pro-
vide complete protection from pregnancy and STIs, par-
ticularly because adolescents do not use them consis-
tently,130 but in this review the effects were similar for
onsistent condom use (in the few studies that reported
t) compared to the broader condom use outcome.
A similar concern about abstinence education inter-

entions is that they could potentially lead to a reduction
n use of protection during sexual activity. However, the
ajority of the abstinence education studies measured

his outcome and the results did not show any difference
n use of protection between the treatment and compari-
on groups as a result of the intervention. Therefore, the
esults did not support the hypothesized outcome. Con-
istent condom use could not be evaluated because it was
ot reported among the abstinence education studies.

Barriers to Implementation
Barriers to intervention implementation identifıed in one
ormore of the included studies and the broader literature

Figure 3. Forest plot of meta-analysis results for sexual
education strategy
Note: Results are stratified by type of study design.
can be organized into three categories: restrictions on

arch 2012
ntervention activities, funding requirements, and partic-
pation challenges. One example of a restriction on inter-
ention activities is community demands about interven-
ion content.131 Barriers related to funding requirements
were numerous, but of particular note are those related to
federal funding. During most of the time period covered
in these reviews, to receive federal funding, sex education
programs were required to teach abstinence and most
needed to meet the eight federal abstinence education
guidelines (Table 1).20 There was no direct funding for
omprehensive sex education, so these programs needed
o seek other opportunities outside of federal funding.
urrently, under the Patient Protection and Affordable
are Act of 2010, in addition to the Title V abstinence
unding,21,22 there is also funding available for evidence-
based pregnancy prevention programs.22,23 These pro-
grams can be either abstinence education or comprehen-
sive risk reduction and do not need to specifıcally address
HIV and other STIs.
Lastly, participation is also a challenge in these types of

interventions. Low parental participation is common and
may pose a challenge in studies where this is a component
of the intervention.132 There are also participation chal-

ity outcome using random-effects model for abstinence
activ
lenges for adolescents, especially in voluntary programs,
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which can have diffıculty recruiting participants and
maintaining participation.133

Research Gaps
Across both reviews, there was no consistent evidence of
differential effects on outcomes for any of the 12 critical
moderator variables (gender, virginity status, age, race/
ethnicity, setting, dosage, focus, deliverer, multicompo-
nent, targeting, study design, and comparison group
type). Also, the majority of the studies examined inter-
ventions delivered to coed groups and results were not
reported by gender. This limits the ability to determine
differential effectiveness by gender for comprehensive
risk-reduction and abstinence education interventions.
This limitation extends to the evaluation of the effective-
ness of parental participation as well, since it was an
uncommon component in these reviews and often had
low participation rates.
More consistent reporting of moderator variables by

study authors is needed to clarify which of these (or other
characteristics) may maximize the effectiveness of ado-
lescent sexual behavior interventions. In addition, com-
mon measures of sexual behavior and standard intervals
for follow-up assessments of these outcomes would allow
for more comparability across studies and lead to a better
determination of the overall public health impact of these
interventions.
In terms of economic effıciency, future research is

needed to examine how cost–benefıt or cost-effective-
ness estimates vary depending on age, gender, and risk
status of participants. For programs with objectives
beyond pregnancy and STI prevention, future research
needs to evaluate the full impact of such programs
from a societal perspective, including nonhealth out-
comes such as improved employment potential, and
higher future earnings of program participants. Fi-
nally, for school-based programs, additional research
needs to address the impact on school resources where
the facilities, staff, or time from the school systemsmay
be used for these programs.

Discussion
These two reviews summarize the evidence for Task
Force conclusions on comprehensive risk-reduction and
abstinence education interventions delivered to adoles-
cents to prevent or reduce the risk of pregnancy,HIV, and
other STIs.

Comprehensive Risk-Reduction Interventions
The overall effects for each outcome examined by the
comprehensive risk-reduction interventions reviewed

are considered meaningful when applied at the popula-
ion level for both middle and high school students and
cross all of the protective and risk-reducing behaviors
valuated. Moreover, the magnitude of effect was suffı-
ient to result inmeaningful health improvements for all
ehavioral outcomes that comprehensive risk reduc-
ion was expected to influence (see analytic framework,
igure 1). Results frommeta-analyses show that effects
ere favorable and signifıcant for most primary out-
omes, with approximate decreases of 12% in sexual
ctivity (risk ratio [RR]�0.88); 14% in number of sex
artners (RR�0.86); 25% in unprotected sexual activ-
ty (RR�0.75); 31% in prevalence of STIs (RR�0.69);
nd an approximate increase of 13% in use of protec-
ion (RR�1.13). The approximately 11% decrease in
regnancy (RR�0.89) was not signifıcant. There were
ot enough data to estimate an RR for frequency of
exual activity, although the OR indicates a reduction
OR�0.81).
The results for all outcomes were favorable; how-

ver, there was a substantial amount of heterogeneity
n the effects across studies. One explanation for the
eterogeneity may be due to the diversity of interven-
ions in the comprehensive risk-reduction review in
erms of focus, length, and intensity of activities. Fur-
her, individual interventions demonstrated a wide
ange in magnitude of effect. The analysis of modera-
or variables did not fınd any specifıc variable that
educed heterogeneity, resulting in concern about a
ubstantial amount of unexplained variability. Both
eterogeneity and diversity among interventions tem-
ered the fındings of the review. Similarly, authors of a
revious review134 also noted that they were unable to

determine key characteristics of effective interven-
tions, possibly because of the varied content and meth-
ods of implementation of these interventions.
No onemoderator variable was consistently associated

with greater or lesser effectiveness of comprehensive risk-
reduction interventions. For example, delivery of the in-
tervention in a school setting wasmore effective for some
outcomes,whereas for other outcomes, delivery in a com-
munity setting was associated with greater effectiveness.
Although no explanation for this difference was found in
the analyses conducted in this review, authors from a
previous review135 found that one of the characteristics of
effective short programs (duration of 1–5 hours) was
implementation in community settings, whereas one of
the characteristics of programs with long-term effects (at
follow-up �2 years) was implementation in school
settings.
Differences in gender were seen for sexual activity and

protection outcomes, with interventions having a greater
effect on boys compared to girls. The team felt that this

result may be because boys are more sexually active com-
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pared to girls and boys have more control of decisions
regarding condom use. Differential results among boys
and girls have also been found when studying other risk
behaviors such as substance abuse and violence.136,137

Abstinence Education Interventions
The analyses of abstinence education interventions dem-
onstrated a potentially meaningful and signifıcant effect
on sexual activity, but demonstrated large differences in
effect estimates when stratifıed by type of study design:
the team found a nonsignifıcant effect of a similar mag-
nitude on frequency of sexual activity and had diffıculty
drawing clear conclusions about effects on pregnancy
and STIs. As expected, abstinence education interven-
tions do not have an impact on secondary outcomes
associated with reducing the risk of sexual activity. These
results are consistentwith a previous review of abstinence
education.17,118

Although evidence on the effects of abstinence educa-
tion suggests reductions in sexual activity of a similar
magnitude to those found for comprehensive risk reduc-
tion, and no meaningful effects on any of the sexual
risk-reduction behaviors, these results should be inter-
preted cautiously. As discussed previously,17 it has been
diffıcult to assess the effectiveness of abstinence educa-
tion because of too few studies, weak designs, and the
heterogeneity of program curricula and their implemen-
tation. This review identifıed a relatively small number of
studies, with inconsistent fındings across studies that vary
by study design and follow-up time, leading to consider-
able uncertainty around the effect estimates for absti-
nence education. Closer investigation of the studies also
revealed that the investigators conducting the studies also
varied by study design.
Unlike the comprehensive risk-reduction review,

study design had a consistent pattern of different effect
estimates across all outcomes examined, with larger ef-
fects for nonrandomized studies compared to random-
ized studies. However, there are concerns about factors in
both types of study designs. For example, follow-up times
among study designs could not be compared because
much longer follow-up times were reported in RCTs
compared to non-RCTs. Moreover, although some au-
thors had more than one study included in the review, all
authors conducted studies with the same design (RCTs vs
CBAs) and therefore no author had studies in both cate-
gories of the analysis when the studies were stratifıed by
study design.
Since the completion of the abstinence education re-

view, only one additional paper reporting positive results
for an abstinence education intervention that would have
met the inclusion criteria for this review was found.138
The authors rigorously evaluated a school-based absti-

arch 2012
ence education intervention for 6th- and 7th-grade stu-
ents (mean age 12 years) using an RCT design. The
tudy reported reductions in sexual activity and fre-
uency of sexual activity and would have contributed
ositive effects to the abstinence education analyses.
owever, the addition of this study in the meta-analysis
esulted in a smaller overall effect estimate for sexual
ctivity that is now nonsignifıcant (OR�0.90, 95%
I�0.81, 1.01) and it did not affect the problem of differ-
ntial effects when stratifıed by study design (OR�0.97,
5% CI�0.86, 1.10 for RCTs with new study added and
R�0.65, 95%CI�0.50, 0.83 for non-RCTs). Additional
tudies of similar rigor are needed to add to the absti-
ence evidence base.

Limitations of Reviewed Studies
Studies included in both the comprehensive risk-
reduction and abstinence education reviews had several
limitations. First, all measures of behavioral outcomes
were based on self-report, resulting in questions about
validity. Review of the literature, however, suggests that
group-level self-reported sexual behavior among adoles-
cents is valid when such data are collected under appro-
priate conditions.139 Description of the conditions un-
der which data were collected in the studies in these
reviews was often inadequate to determine if condi-
tions were appropriate. Second, the description of in-
tervention content was often thin, with no citations
provided for more-detailed information. Team mem-
bers who are experts in the fıeld assisted with accu-
rately categorizing the interventions examined. Fi-
nally, fıdelity of implementation was not reported or
adequately assessed in many studies.
Limitations were also identifıed during the analysis

stage of the comprehensive risk-reduction review. As
previously discussed, a large amount of heterogeneitywas
found across the studies (reflected by I2 �50% in most of
themeta-analyses). Although the average effect is positive
for all outcomes examined, several programs included in
the analysis of these outcomes did not have positive
effects.
In the abstinence education review, only one study

evaluated the intervention in the older age group of ado-
lescents (aged 15–19 years), which prevented any inter-
pretation of the effect of this type of intervention when
delivered to older adolescents. In the comprehensive risk-
reduction review, most of the evidence for the STI out-
come came from interventions conducted in the commu-
nity setting. This distribution of studies by setting is
important to note, because most of the evidence for the
STI outcome comes from samples of adolescents at
high risk for STIs who were recruited in clinical set-

tings and the results may not be generalizable to the
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school setting. No studies in either review reported
HIV outcomes specifıcally or provided HIV screening
to participants. However, the team hypothesized that
the effect on HIV reduction would be similar to that of
STI reduction in general, an outcome that was ana-
lyzed in these reviews.
Another limitation is that the search period for these

reviews ended at the end of August 2007. For the compre-
hensive risk-reduction review, additional studies report-
ing results since 2007 probably would not change the
overall conclusion that comprehensive risk reduction is
effective, because, at minimum, 45 studies reporting null
results would be needed to overturn the fındings of a
single outcome. For the abstinence education review, the
team found only one additional paper that reports posi-
tive results for a theory-based abstinence education inter-
vention.138 As described earlier, the addition of data from
his one paper does not change the conclusion from the
bstinence education review as the issue of differential
ffects by type of study design remains.

Public Health Impact
In assessing the overall public health impact of abstinence
education and comprehensive risk reduction, the ways in
which each intervention is intended or expected to influ-
ence the ultimate health outcomes of interest—HIV,
other STIs, and pregnancy—were identifıed. Compre-
hensive risk-reduction interventions are expected to both
(1) reduce sexual activity and (2) increase behaviors that
reduce the risks of sexual activity, whereas abstinence
education would be expected to reduce only the public
health outcomes of interest by reducing sexual activity.
Because comprehensive risk reduction offers benefıts
both to adolescents who abstain from sex and to those
who are sexually active, the overall public health impact
for comprehensive risk reduction is expected to be
greater than that for abstinence education when the
intervention effects on sexual activity are similar. In
addition, there was evidence of effectiveness for com-
prehensive risk-reduction interventions for both
younger (aged 10–14 years) and older (aged 15–19
years) adolescents, whereas the evidence for absti-
nence education was almost solely based on adoles-
cents in the younger (10–14 years) age group. Com-
prehensive risk reduction’s broader distribution of
benefıts across the population of age groups and sexu-
ally active and sexually inactive adolescents is also
desirable from a health equity perspective.

Conclusion
The value of these reviews is that they looked systemati-
cally and thoroughly across the entire identifıed body of

evidence for trends, and the conclusions reached consid-
red both the overall effects in the two reviews and exten-
ive secondary analyses. They also serve as the foundation
or the recommendations made by the Task Force on
omprehensive risk-reduction and abstinence educa-
ion interventions delivered to adolescents.1 Findings
rom the comprehensive risk-reduction review showed
hese interventions to be effective in reducing sexual
ctivity and increasing protective sexual behaviors in
dolescents, whereas the fındings from the review of
bstinence education interventions were inconclusive
ecause of inconsistencies in their effects on the out-
omes examined.
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