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Abstract: This paper describes methods used to conduct systematic reviews andmeta-analyses and
economic reviews of group-based behavioral interventions for adolescents to prevent pregnancy,
HIV, and other sexually transmitted infections. The steps described include developing a conceptual
approach, defıning the interventions, identifying outcome and moderator variables, searching the
literature, abstracting thedata, andanalyzing the results. In addition, identifıcationofpotential harmsand
benefıts, applicability of results, barriers to implementation, and research gaps are described.
(Am J PrevMed 2012;42(3):295–303)© 2012 Published by Elsevier Inc. on behalf of American Journal of Preventive
Medicine
T
G
t
v
c
y
b
g
r

o
T
v
t

Introduction

The Guide to Community Preventive Services is a
resource formany audienceswho are interested in
systematic reviews of public health interventions.

he general methods for conducting systematic reviews
n the Community Guide have been described else-
here.1,2 This paper will describe specifıc methods used

to conduct two systematic reviews and meta-analyses3

of the effectiveness of group-based comprehensive risk-
reduction and abstinence education interventions for ad-
olescents, to prevent or reduce the risk of pregnancy,
HIV, and other sexually transmitted infections (STIs).
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hese methods, which are parallel to other Community
uide reviews, include identifıcation of the coordination
eam, conceptualization of the intervention to be re-
iewed, development of the research questions, identifı-
ation and evaluation of the body of evidence, data anal-
sis, assessment of other effects, applicability of fındings,
arriers to implementation, and identifıcation of research
aps. In addition, the methods used for the economic
eview are described.
The results of these reviews provide the basis for rec-
mmendations by the Community Preventive Services
ask Force (Task Force), an independent, nonfederal,
olunteer body of public health decision makers in both
he public and private sectors.4

Coordination Team
One of the fırst steps in the process involved convening a
Coordination Team (the team), which consisted of a
Community Guide coordinating scientist and research

fellow, staff from other CDC areas, and members from

Medicine Am J PrevMed 2012;42(3):295–303 295

http://www.thecommmunityguide.org/about/task-force-members.html
mailto:TSipe@cdc.gov


w

c
r
i
r

e
g
s
a
t
c
i
s
p
a
i
v
a
c
c
v
w

t
a
w
t
m
r
s
b
T
u
a
c
s
s
t
a
o
o
d
r

296 Sipe et al / Am J Prev Med 2012;42(3):295–303
independent research organizations, academia, and other
groups with expertise in adolescent health. The team
collaboratively defıned the interventions and the scope of
the review, drafted the analytic framework, identifıed
relevant recommendation outcomes for the review, and
provided guidance on important decisions throughout
the process. The Community Guide staff on the team
managed the data collection and review process, analyzed
the data, presented fındings to the Task Force, and
drafted reports of fındings.

Conceptual Approach
The effectiveness of behavioral interventions in promot-
ing health-protective behaviors and reducing sexual risk
behaviors repeatedly has been demonstrated in studies of
sexually experienced adolescents,5 men who have sex
ith men,6,7 heterosexual men and women,8 and drug

users.9,10 Published reviews of behavioral interventions
for adolescents also have shown favorable outcomes, in-
cluding reductions in number of sex partners11 and in the
frequency of unprotected intercourse,12 as well as in-
reased condom use.13 However, important questions
emain about individual, intervention, and contextual
nfluences on adolescent health-protective or sexual risk
eduction behaviors and the limits of their effectiveness.
The current reviews investigate some of these influ-

nces within the context of broad research questions: Are
roup-based comprehen-
ive risk-reduction and
bstinence education in-
erventions for adoles-
ents effective in reduc-
ng sexual activity and
exual risk behaviors to
revent HIV, other STIs,
nd pregnancy? Does
ntervention effectiveness
ary by population char-
cteristics, intervention
haracteristics, or study
haracteristics? Are ad-
erse effects associated
ith these interventions?

Analytic
Framework
The analytic framework
(Figure 1) graphically dis-
plays the causal relation-

Figure 1. Analytic framewo
and comprehensive risk-re
Note: Abstinence education interven
interventions will lead to reductions
outcomes occur through changes in
expected to lead to reductions in th
ships through which in- STI, sexually transmitted infection
erventions are presumed to affect health outcomes. The
nalytic framework for these two reviews identifıes the
ays in which each intervention is intended or expected
o influence pregnancy and HIV/STI rates. The pri-
ary outcomes of interest for the comprehensive risk-
eduction review include the behavioral outcomes of
exual activity and sexual risk behaviors, as well as the
iologic outcomes of pregnancy, HIV, and other STIs.
he primary outcomes of interest for the abstinence ed-
cation review are the behavioral outcomes of sexual
ctivity and the biologic outcomes (noted above). Be-
ause abstinence education was not expected to influence
exual risk behaviors, these outcomes were considered
econdary outcomes. Although the framework depicts
he proximal outcomes (such as knowledge and attitudes)
lso influenced by both interventions, changes in these
utcomes do not have a suffıciently strong link to health
utcomes to provide a basis for a Task Force recommen-
ation; therefore these outcomeswere not the focus of the
eviews.

Developing the Body of Evidence
Data Sources
Search parameters determined by the team were used to
develop a comprehensive strategy to search for studies
evaluating interventions to increase protective behaviors
and/or reduce sexual risk behaviors linked to pregnancy,
HIV, and other STIs in U.S. adolescents. A CDC librar-

howing the effects of group-based abstinence education
ion interventions
will lead to reductions in sexual activity only and comprehensive risk-reduction
xual activity and sexual risk behaviors among adolescents. Changes in these
oximal outcomes relevant to each intervention strategy. Both interventions are
ogic outcomes of pregnancy and HIV/STIs.
rk s
duct
tions
in se
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www.ajpmonline.org



i
t
H
v
e
f
r

Sipe et al / Am J Prev Med 2012;42(3):295–303 297

M

ian, with experience and training in search methods for
systematic reviews, conducted the formal electronic
search for papers published from 1988 through August
2007 in CINAHL,MEDLINE, PsycINFO, PubMed, Soci-
ological Abstracts, Web of Science, ERIC, POPLINE,
NTIS, EPO, CRISP, and the online Cochrane Controlled
Trials Register. The specifıcations of the electronic search
included controlled vocabulary (e.g., MeSH or indexing
terms) and keywords in fıve areas: (1) Comprehensive
risk reduction and abstinence; (2) HIV, AIDS, STI, or
pregnancy; (3) prevention research methods (e.g., inter-
vention, evaluation, impact studies); (4) sexual risk be-
haviors and biologic outcomes; and (5) target population
(e.g., adolescent, youth, teen). The full strategy is avail-
able at www.thecommunityguide.org/hiv/supporting
materials/SS-adolescents.html.
In addition to the formal search conducted by the

librarian, search of references also included those listed in
all retrieved articles, published and unpublished papers
provided by members on the team and elsewhere, and
references from a search of an electronic database contin-
uously updated and maintained by Prevention Research
Synthesis (PRS) in the Division of HIV and AIDS
Prevention at CDC (www.cdc.gov/hiv/topics/research/
prs/index.htm). Because hand searches are performed on
a regular basis for the PRS database, hand searches were
conducted only in relevant journals not included in that
database.

Candidate Study Selection
To be eligible for inclusion in this review, studies had to
(1) be reported in English during the period 1988 through
August 2007 (1988 was chosen as the starting point to
capture studies conducted after 1986, when CDC explic-
itly identifıed HIV in adolescence as a public health issue
and began providing money and technical assistance to
states); (2) be developed for adolescents (aged 10–19 years);
(3) be delivered in U.S. schools, community settings, or
both; (4) evaluate a group-based comprehensive risk-
reduction or abstinence education intervention; (5) be
focused on one or more of the following: abstinence ed-
ucation, HIV/STI prevention, or pregnancy prevention;
(6) use an experimental or quasi-experimental design;
and (7) measure at least one of the behavioral or biologic
outcomes specifıed in the analytic framework.
Group-based behavioral interventions specifıcally de-

signed for HIV-infected adolescents to prevent HIV
transmission were excluded, as were interventions deliv-
ered to teen parents to prevent repeat pregnancy. These
exclusion criteria were based on the team’s judgment that
HIV-infected adolescents and teen parents differ in im-
portant ways from the general population in terms of

motivation and behavior patterns. Also excluded were

arch 2012
nterventions that used youth development approaches
hat did not include a component explicitly addressing
IV/STI, pregnancy, or sexual abstinence. Finally, inter-
entions delivered to college or university students were
xcluded because such interventions are suffıciently dif-
erent from those in the current study to warrant separate
eview.

Organization of Studies by Intervention
Strategy
Studies were categorized into one of two types of
group-based adolescent sexual behavior interventions—
comprehensive risk-reduction strategies and abstinence
education strategies—and analyzed separately. Each in-
tervention strategy is defıned below.

Comprehensive Risk-Reduction
Interventions
Definition
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 behaviors, identifying absti-
nence as the “best” or “preferred” method, but also pro-
vide information about sexual risk reduction strategies;
(2) promote abstinence and sexual risk reductionwithout
placing one strategy above the other; or (3) primarily or
solely promote sexual risk reduction strategies. These
reviews evaluated comprehensive risk-reduction inter-
ventions delivered in school or community settings
to groups of adolescents. Some comprehensive risk-
reduction interventions in these reviews also included
additional components that ranged from condom distri-
bution to STI screening and others used a more compre-
hensive youth development approach that also included
components focused on risk reduction in pregnancy,
HIV, or other STIs.

Abstinence Education Interventions
Definition
Abstinence education interventions promote abstinence
from sexual activity (either delayed initiation or absti-
nence until marriage) and mention condoms or other
birth controlmethods only to highlight their failure rates,
if at all. These interventions generally include messages
about the psychological and health benefıts of abstinence
as well as the harms of sexual activity. Most of the inter-
ventions adhere to the eight federal guidelines required to
obtain Title V federal funding (see Table 1 in accompa-
nying article).3 This review evaluated abstinence educa-

tion interventions delivered in school or community set-

http://www.thecommunityguide.org/hiv/supportingmaterials/SS-adolescents.html
http://www.thecommunityguide.org/hiv/supportingmaterials/SS-adolescents.html
http://www.cdc.gov/hiv/topics/research/prs/index.htm
http://www.cdc.gov/hiv/topics/research/prs/index.htm
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tings to groups of adolescents. These interventions could
include other components, such as media campaigns to
community service events or could use a more compre-
hensive youth development approach.

Evaluating and Summarizing Studies
Two reviewers read and evaluated each eligible study
using an abstraction form2 adapted for this review. Re-
iewers abstracted data describing study characteristics,
articipant characteristics, evaluationmethods, interven-
ion features, and study results. Study authors were con-
acted in cases where data for the results of the study were
issing or when numbers reported in the text did not
atch data reported in tables or fıgures. In each case with
issing or inconsistent results, an e-mail was sent to the

ırst author of the paper to request additional information
r clarifıcation. Data provided by authors in response to
his e-mail inquiry were used in addition to or in place of
ata provided in the paper.
After abstracting the relevant data from each study, the

uitability of study design and threats to internal and
xternal validity (quality of execution) were assessed.

Table 1. Behavioral outcome categories for the comprehe
adolescents

Outcome category Definition

Sexual activitya Either having sex (sexual act
or not having sex (abstinen
Measures of abstinence w
recoded to reflect sex.

Frequency of sexual
activitya

Number of times an individua
had sex in a given time pe

Number of sex partners Number of partners per
individual or change in num
of partners

Unprotected sexual activitya Proportion of individuals who
sex without a condom,
frequency of individuals ha
sex without a condom, or
frequency of unprotected s

Use of protection (favorable
in the opposite direction
from other outcomes)

Proportion of sexually active
individuals using condoms
frequency or consistency o
use of condoms, oral
contraceptives, or both (du
use)

a“Sex” was defined as vaginal, oral, or anal, and outcomes were cho
tudy reviewers met to compare data abstraction and l
ssessment of quality of execution for each study and
esolve differences in abstraction and quality scoring.
hen reviewers disagreed, differences were reconciled
y consensus among the team.
Studies with greatest design suitability are those in
hich data on exposed and control populations are col-
ected prospectively; studies with moderate design suit-
bility are those in which data are collected retrospec-
ively or which have multiple pre- or post-measurements
ut no concurrent comparison population.1 The team
xcluded, a priori, designs designated by the Community
uide as least suitable, including single-group pre/post
nd post-only designs. Because of rapid maturation in
dolescents and their vulnerability to biologic, social, and
ther influences, the least suitable designs were consid-
red to have an unacceptably high potential for bias.
Quality of study execution includes seven categories of

hreats to validity. Limitations are assigned for each
hreat to validity identifıed in the studies, up to a total of
ine limitations across seven categories: description of
tudy population and intervention (one limitation); sam-
ling (one limitation); measurement of exposure (one

e risk-reduction and abstinence-only reviews of

Included outcomes

Abstinence
Transition to sex
Sexual activity

Number of acts
Number of days
Mean change in number of acts
Multiple episodes of sex (�6)

Number of partners in recent past or ever
Mean change in number of partners

Unprotected sex
Proportion sometimes/never used a condom
Number of episodes of unprotected sex
Number of days of unprotected sex or no condom use
Number of acts of unprotected sex

Condom use
Condom use
Consistent condom use
Percentage condom-protected intercourse
Condom use at last sex
Frequency of condom use

Hormonal contraceptive use
Oral contraceptive use
Percentage oral contraceptive-protected intercourse
Oral contraceptive use at last sex
Frequency of oral contraceptive use

Dual use (condoms and hormonal contraceptives)
Oral contraceptives and condom use at last sex

in that order. The vast majority of studies included vaginal sex only.
nsiv

ivity)
ce);

ere

l
riod

ber

had

ving

ex

, or
f

al
imitation); measurement of outcomes (one limitation);
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data analysis (one limitation); interpretation of results/
sources of potential bias (up to three limitations), and
other problems (one limitation). Studies with up to one
limitation are categorized as having good execution,
studies with two to four limitations are categorized as fair
execution, and studies with fıve or more limitations are
categorized as limited execution.1 Studies with limited
quality of execution were excluded from further analysis.

Outcomes
As previously noted in the analytic framework, the out-
comes of interest in this review were related to both
sexual behavior and biologic outcomes. For the behav-
ioral outcomes, the effectiveness of an intervention was
based on reductions in the amount of sexual activity
reported or increases in protective behaviors. For biologic
outcomes, effectiveness of an intervention was based on
reductions in pregnancies or STIs reported. To combine
similar sexual behavior outcomes, the team created fıve cat-
egories: sexual activity, frequency of sexual activity, number
of sex partners, unprotected sexual activity, and use of pro-
tection. Transformations were performed when necessary
to ensure that outcomes in each category were consistent in
direction. The defınition and types of outcomes in each
category are presented in Table 1.
The three biologic outcomes relevant for this review

re pregnancy, STIs, andHIV status; most outcomemea-
ures were self-reports. Pregnancy outcomes could in-
lude “ever been pregnant” reported by a girl or “ever
otten someone pregnant” reported by a boy. Only some
f the STI outcomes were confırmed with lab testing. No
tudies reported HIV status. The validity of self-reported
easures of sexual behavior among adolescents has been
valuated in a review of several studies.14 Although these
self-reports were affected by cognitive and situational
factors, adolescents responded consistently when asked
about sexual activity and condom use, when asked under
appropriate conditions.14

Inmany of the included studies, investigators reported
multiple measurements in the same outcome category.
For example, a study might report frequency of sexual
activity as both the number of acts in a specifıed time
period and the number of days within a specifıed time
period. To choose themost relevantmeasurement for the
population being studied, the team devised a hierarchy to
select the primary outcome when different measure-
ments were reported for a single outcome category.
Across all behavioral outcomes, sex was defıned as vagi-
nal, oral, or anal and sex-related outcomeswere chosen in
that order when multiple outcomes were reported. Most
studies, however, reported on vaginal sex only.
In addition to differentmeasures for the same outcome
category, many studies also reported results at multiple u

arch 2012
ollow-up times. For this review, “length of follow-up”
as the time from the beginning of the intervention to the
ssessment. Outcome variables were categorized into two
roups, quick-to-change and slow-to-change, based on
he classifıcation of sexual behaviors from a previous
eview of sex and HIV education programs15 and team
eliberations. Only outcomes measured after the inter-
ention ended were collected and follow-up times were
alculated from the start of the intervention, similar to
ther reviews.16 For the quick-to-change outcomes, the
utcome closest to 3months was collected. The quick-to-
hange outcomes included frequency of sexual activity,
requency of unprotected sexual activity, and use of con-
oms or other contraceptives. For slow-to-change out-
omes the outcomemeasure collected closest to 12 months
as collected. The slow-to-change outcomes included
exual activity, number of sex partners, pregnancy, and
TIs.

Moderator Variables
The team identifıed 12 variables as the most critical for
further examination as potential modifıers of inter-
vention effectiveness: population characteristics (age,
gender, race/ethnicity, virginity status); intervention
characteristics (setting, dosage, focus, deliverer, multi-
component, targeting); and study characteristics (study
design, comparison group type). For the analysis, most of
these variables were recoded as dichotomous variables
(Table 2). Each variable or characteristic has been identi-
fıed in the theoretic or empirical literature but varies in
the extent to which its role is understood, particularly in
the context of multiple influences on adolescent sexual
behavior. Examinations of these moderator variables are
important in considering potential sources of heteroge-
neity and the applicability of the study results to various
populations and contexts.

Data Analysis Methods

Effect Estimates
Odds ratios were chosen as the effect estimate parameter
becausemost of the data were proportions andmean data
can be transformed into ORs. Calculation of ORs and
95% CIs was performed for all studies with suffıcient
information. Effect estimates were adjusted for baseline
where data were available. For all outcomes except the
protective behaviors, ORs �1.0 indicated effects in the
avorable direction (i.e., risk behaviors or biologic out-
omes were reduced in the intervention versus the com-
arison groups). For the protective behavior outcomes,
Rs�1.0 indicated effects in the favorable direction (i.e.,
rotective behaviors of condom or other contraceptive

sewere increased in the intervention versus the compar-
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ison groups). Estimated risk ratios also were calculated
for all outcomes that provided enough data and were
based on the OR and the average control group risk for
each outcome. A combination of Microsoft Excel and
Comprehensive Meta-Analysis, version 2.2050, was used
for effect-size calculation and meta-analyses, which are
described in the next section.

Meta-analyses. Meta-analyses were conducted on each
outcome variable to answer the main research question
on the effectiveness of group-based comprehensive risk-
reduction and abstinence education interventions to pre-
vent or reduce the risk of adolescent pregnancy,HIV, and

Table 2. Effect modifiers, definitions, and levels for
coding for the critical variables examined in the
comprehensive risk-reduction and abstinence education
reviews

Variable Levels

Age (years) 10–14 (middle school)
15–19 (high school)

Gender Female
Male

Ethnicity Categoric variable: majority
African-American; majority white;
majority Asian; majority Hispanic;
majority unknown

Virginity status Virgin
Nonvirgin

Setting School: in school, during the school day
Community: outside of school day,

regardless of delivery location

Dosagea Continuous variable: total number of
hours participants were exposed to
the intervention (range of values:
1–48 hours)

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

Pregnancy only

Deliverer Adult deliverer only
Peer only or peer and adult deliverer

Multicomponent Single (group-based education only)
Multi (group-based education plus

another related intervention)

Targeting No targeting
Targeting (to gender, race/ethnicity, or

other subcultural identity)

Study design Non-RCT
RCT

Comparison group Untreated and minimal treatment
Treated (received a treatment

comparable to the intervention group)

aBecause the distribution of this variable was skewed, the variable
was windsorized using Tukey’s hinges.

STI, sexually transmitted infection
other STIs. Using the random-effects model, data were
ggregated across all of the studies and calculated an
verall weighted mean OR with corresponding 95% CIs.
he random-effects model was chosen because the inter-
entions, populations, and contexts varied substantia-
ly across the studies included in this review, and the
andom-effects model accounts for both within-study
ampling error and variation among studies, as op-
osed to the fıxed-effects model, which accounts for
nly within-study variability.17 Results were displayed
n forest plots, which give a visual depiction of individ-
al effect sizes and 95% CIs as well as the overall
eighted mean OR.

omogeneity tests. Homogeneity tests, the Q statistic
nd the I2 statistic, also were conducted. The Q statistic
ests whether the variability among studies is greater than
ould be expected by chance,17 and the I2 statistic esti-
ates the magnitude of this additional variability. I2 val-
es can range from 0% to 100%, and values �50% are
onsidered to reflect substantial heterogeneity.18 In a sys-
ematic review, however, the interpretation of heteroge-
eity should not be limited to the I2 value but also take

into account the size and direction of treatment effects as
well as methodologic differences among the studies.18

Univariate analyses. Univariate analyses were con-
ducted on each of the moderator variables to (1) assess
whether they are associated with increased or decreased
intervention effects and (2) explore potential sources of
heterogeneity in the overall mean effect size for each
outcome. When authors reported outcomes by male/
female or virgin/nonvirgin, within-study analyses were
conducted for these modifıer variables. Between-study
analyses were conducted on the remaining moderator
variables because either no, or too few, studies reported
outcomes by age, race/ethnicity, setting, dosage, focus,
deliverer, multicomponent, or targeting. Between-study
analyses were conducted also on types of comprehensive
risk-reduction interventions study designs, and compar-
ison groups.
Similar to the meta-analyses, ORs and CIs were calcu-

lated for each category of the moderator variable as well
as a Q statistic and I2. In addition, a p-value for the
ifference between the effect sizes for categories of each
oderator variable (e.g., targeted versus untargeted

nterventions) was calculated. Because the dosage varia-
le is continuous as opposed to dichotomous, a meta-
egression was conducted using Comprehensive Meta-
nalysis Software, version 2.2050.

Sensitivity Testing

Publication bias. Orwin’s fail-safe N analyses were per-
formed for each outcome variable to check for publica-

tion bias. This analysis determines the number of unpub-

www.ajpmonline.org
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lished studies reporting null or contrary results needed to
reduce the accumulated effect across studies to the point
of nonsignifıcance or a trivial effect19,20 (i.e., signifıcant,
but notmeaningful). The trivial effect was set to anOR�
0.95 for all outcomes except protective behaviors, which
were set at OR� 1.05. Thus the resulting fail-safe N is the
number of missing studies that will move the overall
weightedmeanORpast the specifıed threshold (Compre-
hensive Meta-Analysis Software Version 2.2050). In ad-
dition to Orwin’s fail-safe N, funnel plots were inspected
visually to examine the data for evidence of publication
bias.21

One-study-removed analysis. Aone-study-removed sen-
sitivity analysiswas performedon eachoutcome to examine
how the weighted mean effect size changed when any one
individual study effect size was removed. This analysis tests
the sensitivity of the overall effect estimate to any one
study.22 Any changes in size or signifıcance of the effect
indicate that one study has a large influence on the overall
weightedmean effect estimate.

Correlations. Bivariate correlations were performed
between follow-up time and the effect estimate, the over-
all weightedmeanOR, to assesswhether follow-up time is
associated with size of the effect.

Translating the Evidence Into
Recommendations
The Task Force recommendations for comprehensive
risk-reduction and abstinence education interventions
delivered to adolescents are presented in the accompany-
ing article4 and are based on the strength of evidence of
ffectiveness as determined by Community Guide meth-
ds.1 The number of available studies included in the
eview, the strength and quality of their study designs,
nd themagnitude and consistency of the effect estimates
or the outcomes of interest in the review determine the
trength of evidence of effectiveness. The Task Force
haracterizes the evidence in support of their fındings as
uffıcient or strong.
When the body of evidence for a review contains a

uffıcient number of studies of acceptable quality with
onsistent results of suffıcient magnitude in the favorable
irection, the Task Force fınds the intervention to be
ffective. The Task Force also can fınd insuffıcient evi-
ence to determine effectiveness of the intervention un-
er review1 when the body of evidence for a review is not

of suffıcient size, consistency, and quality to support con-
clusions or is too small to have a public health impact. The
fınding of insuffıcient evidence does not mean that the

intervention is not effective but rather that the Task Force

arch 2012
could not determine, from the body of evidence, whether
the intervention is effective or not.

Applicability
Applicability of comprehensive risk-reduction and absti-
nence education interventions is based on the variety of
populations and settings represented in the studies in-
cluded in the reviews. The team provided guidance and
the Task Force drew conclusions about the applicability
of the results to various populations and settings after
considering the conceptual basis for the interventions,
examining data on participant and intervention charac-
teristics, and robustness of results across studies. Vari-
ables considered were age, gender, race/ethnicity, urban-
icity, region of theU.S., and setting. Further, the team and
the Task Force assessed whether gaps existed in the rep-
resentation of subgroups and if the interventions re-
viewed had any unique factors that would limit their
applicability to specifıc subgroups of adolescents.

Other Effects: Potential Benefits and
Harms
In addition to outcomes collected and examined as pri-
mary recommendation outcomes for the review, infor-
mation was collected on other outcomes that may pro-
vide benefıt or cause harm as a result of the intervention.
These additional potential benefıts of the interventions
were identifıed from studies included in the effectiveness
review, a review of background literature on adolescent
behavior, or from team members. Concerns about the
potential harms of sexual education of adolescents either
using a comprehensive risk-reduction or abstinence edu-
cation approach were numerous; many are raised by the
general public, as well as experts and the scientifıc litera-
ture. Because of the great number of concerns about the
potential harms, the team decided to limit the potential
harms addressed to those for which data were available
from the studies included in these reviews; thus, this
review did not address all of the harms currently under
debate.

Barriers to Implementation
Identifıcation of barriers to implementation of compre-
hensive risk-reduction and abstinence education inter-
ventions was similar to the approach used for potential
benefıts and harm. Qualifying studies, as well as relevant
related literature, were examined for information on bar-
riers and facilitators to intervention implementation. The

team evaluated these barriers and included those that
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may provide important guidance to decision makers and
intervention implementers.

Summarizing Research Gaps
During the course of conducting these systematic re-
views, areas were identifıed in which information about
the effectiveness of the interventions was lacking or of
poor quality.1 For interventions found to have insuffı-
ient evidence to determine effectiveness, research gaps
dentifıed focus on the information needed to determine
ffectiveness (e.g., more studies of good quality and rig-
rous study design; use of consistent outcome measures
nd follow-up times).When effectiveness has been estab-
ished and the interventions are recommended, addi-
ional research may be needed to determine with greater
pecifıcity when and where the intervention is effective
nd what particular elements of the intervention make it
ore or less effective.

Evaluating Economic Efficiency
Established Community Guide methods to conduct sys-
ematic reviews of economic effıciency are discussed else-
here.23 The major steps involve searching for and re-

trieving the body of evidence, abstracting and adjusting
the economic data, and summarizing and interpreting
evidence on economic effıciency. In most cases, a review
of economic evaluations for a given intervention is per-
formed only when the intervention is found to be effec-
tive and therefore recommended by the Task Force. For
this topic, however, the economic review was conducted
for both comprehensive risk-reduction and abstinence
education interventions as they were considered com-
panion reviews.

Searching for and Retrieving Evidence on
Economic Efficiency
To be eligible for economic review, studies must satisfy
the intervention defınition stipulated in the effective-
ness review. The economic search combined economics-
specifıc keywords such as cost, cost–benefıt, cost-effectiveness,
and cost-utility with the effectiveness search terms and
expanded the search with additional databases, EconLit,
SSCI, JSTOR, Google Scholar, and repositories of health
economics research at selected universities and institutes,
including the University of York. The same CDC librar-
ian conducted the effectiveness and economic literature
searches.

Abstracting and Adjusting Economic Data
Data from each study that met the inclusion criteria for
the economic review were abstracted using a standard-

ized form (www.thecommunityguide.org/about/Econ
bstraction_v5.pdf). Information collected on this form
ncludes classifıcation of study design and methods; de-
cription of the intervention and study population; spec-
fıcation of the comparison group; measurement of inter-
ention effectiveness; perspective (such as societal or
ealthcare systems); duration of intervention and ana-
ytic horizon; and total costs and benefıts and economic
ummarymeasures reported. Studies are rated very good,
ood, satisfactory, or unsatisfactory based on an evalua-
ion of fıve performance categories—study design, costs,
enefıtsmeasurements, effects, and analysis. Only studies
ith a rating of satisfactory or better were included in the
conomic review. Quality assessment was not conducted
or review papers that analyzed multiple interventions.
All monetary values were adjusted to 2008U.S. dollars,
sing purchasing power parities from the World Bank24

to convert from foreign currencies, and either the general
or medical consumer price index from the Bureau of
Labor Statistics25 to adjust for the price level.

Summarizing and Interpreting Evidence on
Economic Efficiency
For each included study, a summary table provides a brief
description of the intervention, the setting, and the num-
ber of participants. It also captures what labor and other
resources were included in the compilation of interven-
tion or program cost reported by each study and the
source of economic benefıts calculated, such as averted
healthcare cost or averted productivity losses at work.
Where the study reports both costs and benefıts of the
intervention or where the intervention cost is reported
along with a measure of health benefıt attributable to the
intervention, a summary economic measure indicating
the economic value of the intervention is presented as
net benefıt, cost–benefıt ratio, or cost effectiveness such
as cost of intervention per quality adjusted life year
($/QALY).
Quantitative synthesis of results from different studies

is not attempted beyond reporting maximums, mini-
mums, and medians, given the usual heterogeneity of
economic studies. Variance in intervention costs and
summary economicmeasures across the reviewed studies
are discussed and interpreted in light of differences in
intervention components, sample size, and the types of
program costs and benefıts considered in the studies.

Summary
This paper describes the methods used in the systematic
review, meta-analysis, and economic evaluation of com-
prehensive risk-reduction and abstinence education in-
terventions delivered to adolescents to prevent preg-
nancy,HIV, and other STIs. The accompanying papers in

this issue present the detailed fındings from these system-

www.ajpmonline.org

http://www.thecommunityguide.org/about/EconAbstraction_v5.pdf
http://www.thecommunityguide.org/about/EconAbstraction_v5.pdf
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atic reviews3 as well as the Task Force recommendations4

for comprehensive risk-reduction and abstinence educa-
tion interventions.

Points of view are those of the authors and do not necessarily
reflect those of the CDC.
No fınancial disclosures were reported by the authors of this

paper.

References
1. Briss PA, Zaza S, PappaioanouM, et al. Developing an evidence-based

Guide to Community Preventive Services—methods. Am J Prev Med
2000;18(1S):35–43.

2. Zaza S, Wright-De Aguero LK, Briss PA, et al. Data collection instru-
ment andprocedure for systematic reviews in theGuide toCommunity
Preventive Services. Am J Prev Med 2000;18(1S):44–74.

3. Chin H, Sipe T, Elder R, et al. The effectiveness of comprehensive risk
reduction and abstinence education interventions to prevent or reduce
the risk of adolescent pregnancy, HIV, and STIs: two systematic re-
views for theGuide toCommunity Preventive Services. Am J PrevMed
2012;42(3):272–94.

4. Community Preventive Services Task Force. Recommendations for
group-based behavioral interventions to prevent adolescent preg-
nancy,HIV, and other sexually transmitted infections: Comprehensive
risk reduction and abstinence education. Am J Prev Med 2011;42(3):
304–7.

5. Mullen PD, Ramirez G, Strouse D, Hedges LV, Sogolow E. Meta-
analysis of the effects of behavioral HIV prevention interventions on
the sexual risk behavior of sexually experienced adolescents in
controlled studies in the U.S. J Acquir Immune Defıc Syndr 2002;
30(S1):S94–S105.

6. Semaan S, Des Jarlais DC, SogolowE, et al. Ameta-analysis of the effect
of HIV prevention interventions on the sex behaviors of drug users in
the U.S. J Acquir Immune Defıc Syndr 2002;30(S1):S73–S93.

7. Herbst JH, Beeker C, Mathew A, et al.; Task Force on Community
Preventive Services. The effectiveness of individual-, group-, and
community-level HIV behavioral risk-reduction interventions for
adult men who have sex withmen: a systematic review. Am J PrevMed
2007;32(4S):S38–S67.

8. NeumannMS, JohnsonWD, Semaan S, et al. Review andmeta-analysis
of HIV prevention intervention research for heterosexual adult popu-
lations in the U.S. J Acquir Immune Defıc Syndr 2002;30(S1):

S106–S117.

arch 2012
9. Johnson WD, Holtgrave DR, McClellan WM, Flanders WD, Hill AN,
Goodman M. HIV intervention research for men who have sex with
men: a 7-year update. AIDS Educ Prev 2005;17(6):568–89.

0. CDC. Evolution of HIV/AIDS prevention programs—U.S., 1981–2006.
MMWRMorb Mortal Wkly Rep 2006;55(21):597–603. www.cdc.gov/
mmwr/preview/mmwrhtml/mm5521a4.htm.

1. Main DS, Iverson DC, McGloin J, Banspach SW. Preventing HIV
infection among adolescents: evaluation of a school-based education
program. Prev Med 1994;23(4):409–17.

2. St Lawrence JS, Brasfıeld 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):221–37.

3. Jemmott JB III, Jemmott LS, Fong GT. Abstinence and safer sex HIV
risk-reduction interventions for African American adolescents: a ran-
domized controlled trial. JAMA 1998;279(19):1529–36.

4. Brener ND, Billy JO, Grady WR. Assessment of factors affecting the
validity of self-reported health-risk behavior among adolescents: evi-
dence from the scientifıc literature. J Adolesc Health 2003;33(6):
436–57.

5. Kirby D, Laris BA, Rolleri L. Impact of sex and HIV education pro-
grams on sexual behaviors of youth in developing and developed coun-
tries. Research Triangle Park NC: Family Health International, 2005.

6. Kirby D. Emerging answers 2007: research fındings on programs to
reduce teen pregnancy and sexually transmitted diseases. Washington
DC: National Campaign to Prevent Teen and Unplanned Pregnancy,
2007.

7. CooperHM,Hedges LV, eds. The handbookof research synthesis.New
York: Russell Sage Foundation Publications, 1994.

8. Higgins JPT, Thompson SG. Quantifying heterogeneity in a meta-
analysis. Stat Med 2002;21(11):1539–58.

9. Lipsey MW, Wilson DB. Practical meta-analysis. Thousand Oaks CA:
Sage Publications, 2001.

0. Becker BJ. Combining signifıcance levels. In: Cooper HM, Hedges LV,
eds. The handbook of research synthesis. New York: Russell Sage
Foundation Publications, 1994:215–30.

1. Sutton AJ, Duval SJ, Tweedie RL, Abrams KR, Jones DR. Empirical
assessment of effect of publication bias on meta-analyses. BMJ
2000;320(7249):1574–7.

2. Greenhouse JB, Iyengar S. Sensitivity analysis and diagnostics. In:
CooperHM,Hedges LV, eds. The handbookof research synthesis.New
York: Russell Sage Foundation Publications, 1994:383–98.

3. Carande-Kulis VG,MaciosekMV, Briss PA, et al. Methods for system-
atic reviews of economic evaluations for the Guide to Community
Preventive Services. Am J Prev Med 2000;18(1S):75–91.

4. World Bank World Development Indicators. data.worldbank.org/
indicator.

5. Consumer Price Index – All Urban Consumers:U.S. Department of
Labor, Bureau of Labor Statistics. data.bls.gov/PDQ/outside.jsp?

survey�cu.


	Methods for Conducting Community Guide Systematic Reviews of Evidence on Effectiveness and Econo ...
	Introduction
	Coordination Team
	Conceptual Approach
	Analytic Framework
	Developing the Body of Evidence
	Data Sources
	Candidate Study Selection
	Organization of Studies by Intervention Strategy

	Comprehensive Risk-Reduction Interventions
	Definition

	Abstinence Education Interventions
	Definition

	Evaluating and Summarizing Studies
	Outcomes

	Moderator Variables
	Data Analysis Methods
	Effect Estimates
	Meta-analyses
	Homogeneity tests
	Univariate analyses

	Sensitivity Testing
	Publication bias
	One-study-removed analysis
	Correlations


	Translating the Evidence Into Recommendations
	Applicability
	Other Effects: Potential Benefits and Harms
	Barriers to Implementation
	Summarizing Research Gaps
	Evaluating Economic Efficiency
	Searching for and Retrieving Evidence on Economic Efficiency
	Abstracting and Adjusting Economic Data
	Summarizing and Interpreting Evidence on Economic Efficiency

	Summary
	References


