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Background. Beginning in 2010, the US Department of Health and Human

Services (HHS) funded more than 40 evaluations of adolescent pregnancy

prevention interventions. The government’s emphasis on rigor and trans-

parency, along with a requirement that grantees collect standardized be-

havioral outcomes, ensured that findings could be meaningfully compared

across evaluations.

Objectives. We used random and mixed-effects meta-analysis to analyze the

findings generated by these evaluations to learn whether program elements,

program implementation features, and participant demographics were associ-

ated with effects on adolescent sexual risk behavior.

Search Methods. We screened all 43 independent evaluation reports, some

of which included multiple studies, funded by HHS and completed before

October 1, 2016. HHS released, and our team considered, all such studies

regardless of favorability or statistical significance.

Selection Criteria. Of these studies, we included those that used a randomized

or high-quality quasi-experimental research design. We excluded studies that did

not use statistical matching or provide pretest equivalence data on a measure

of sexual behavior or a close proxy. We also excluded studies that compared 2

pregnancy prevention interventions without a control group. A total of 44 studies

from 39 reports, comprising 51150 youths, met the inclusion criteria.

Data Collection and Analysis. Two researchers extracted data from each

study by using standard systematic reviewing and meta-analysis pro-

cedures. In addition, study authors provided individual participant data for

a subset of 34 studies. We used mixed-effects meta-regressions with

aggregate data to examine whether program or participant characteris-

tics were associated with program effects on adolescent sexual risk

behaviors and consequences. To examine whether individual-level par-

ticipant characteristics such as age, gender, and race/ethnicity were

associated with program effects, we used a 1-stage meta-regression ap-

proach combining participant-level data (48 635 youths) with aggregate

data from the 10 studies for which participant-level data were not

available.

Main Results. Across all 44 studies, we found small but statistically in-

significant mean effects favoring the programs and little variability around

those means. Only 2 program characteristics showed statistically reliable

relationships with program effects. First, gender-specific (girl-only) pro-

grams yielded a statistically significant average effect size (P < .05). Second,
programs with individualized service delivery were more effective than

programs delivering services to youths in small groups (P < .05). We found

no other statistically significant associations between program effects and

program or participant characteristics, or evaluation methods. Nor was

there a statistically significant difference in the mean effect sizes for

programs with previous evidence of effectiveness and previously untested

programs.

Conclusions. Although several individual studies reported positive

impacts, the average effects were small and there was minimal

variation in effect sizes across studies on all of the outcomes assessed.

Thus, we were unable to confidently identify which individual program

characteristics were associated with effects. However, these studies

examined relatively short-term effects and it is an open question

whether some programs, perhaps with distinctive characteristics, will

show longer-term effects as more of the adolescent participants

become sexually active.

Public Health Implications. The success of a small number of individualized

interventions designed specifically for girls in changing behavioral outcomes

suggests the need to reexamine the assumptions that underlie coed group

approaches. However, given the almost total absence of similar programs

targeting male adolescents, it is likely to be some time before evidence to

support or reject such an approach for boys is available. (Am J Public Health.

2019;109:e1–e8. doi:10.2105/AJPH.2018.304925)

PLAIN-LANGUAGE SUMMARY
We used study-level data from 44 federally

funded impact evaluations of adolescent preg-
nancy prevention programs conducted between
2010 and 2016 and individual participant data
from 34 of those studies to investigate whether
the effects of these programs on sexual behavior
and pregnancy are associated with isolated
program or participant characteristics. Evidence
on what works for whom would help program

developers design more effective programs and
help practitioners select and implement pro-
grams most appropriate to the characteristics
of their local youth populations. However,
we found only small average program effects
with little variability across programs,
yielding limited evidence that any isolated
program or participant characteristic was
associated with larger effects on the preg-
nancy and sexual risk behavior outcomes

examined. The exceptions were some in-
dication that girls-only single-gender pro-
grams and programs utilizing individualized
service delivery might be effective. We
recommend further research with longer
follow-up periods to investigate whether
these prevention programs show more
positive effects as the adolescent participants
mature and experience increased risk as they
become more sexually active.
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In 2010, the US Department of Health and
Human Services (HHS) funded more than

a hundred grants for programs to prevent
adolescent pregnancy through a tiered
funding strategy. A major portion of the
funding went to programs that had demon-
strated evidence of effectiveness according to
a systematic review sponsored by HHS (tier
1).1 The remainder went to previously un-
tested programs (tier 2). HHS required a
subset of the tier 1 grantees (on the basis of the
size of the grant) and all tier 2 grantees to
participate in rigorous independent evalua-
tions, resulting in more than 40 new program
evaluations across both tiers.2

These evaluations provided a unique op-
portunity to generate evidence on what
works and for whom because of their rigor
(grantees received intensive technical assis-
tance by a federal evaluation contractor),
consistently reported outcomes (a common
core of survey items and behavioral outcomes
was used in all of the evaluations), trans-
parency (the agency agreed to release eval-
uation findings regardless of their results), and
quality and fidelity of implementation (92%
of all sessions observed by an independent
facilitator were rated as very high or high
quality, and 95% were implemented with
high fidelity to the specified programmodel).

We applied meta-analytic techniques to
systematically summarize the findings gen-
erated by these evaluations with a particular
focus on identification of any program ele-
ments, implementation features, and partici-
pant demographics that were associated with
program effects on adolescent sexual risk
behavior and consequences.

METHODS
This report adheres to the Preferred

Reporting Items for Systematic Review and
Meta-Analysis (PRISMA) statement on
standardized reporting for meta-analyses.3

The methods were based on a protocol de-
veloped before data collection and analysis.4

A small number of deviations from that
protocol are described in Appendix A.

We screened all 43 reports of independent
evaluations funded by HHS and completed
before October 1, 2016. All such reports are
available on HHS’s Web site and at the
National Library ofMedicine.5 Findings from

a large subset of the studies were published
in the Journal.2

Two doctoral-level researchers (E. T. -S.
and another researcher) independently con-
ducted eligibility screening. To be eligible for
inclusion, studies had to meet each of the
following criteria:

1. evaluated an adolescent pregnancy pre-
vention program,

2. included a comparison condition (i.e., no
treatment or an alternate treatment not
related to adolescent pregnancy),

3. used a randomized design or a controlled
quasi-experimental design that matched
participants or provided baseline equivalence
dataon ameasureof previous sexual behavior,

4. assigned at least 10 participants to each
condition, and

5. measured and reported on at least 1 sexual
risk behavior or closely related outcome.

Aggregate Data Extraction
We extracted aggregate data from each

study by using a standardized coding pro-
tocol.6 Master’s- or doctoral-level researchers
double-coded data from each report after
several weeks of training followed by weekly
coding meetings.

We extracted data on behavioral outcomes,
program elements, implementation features,
participant characteristics, and study methods
from each report. We extracted attendance
and retention data for each program from a
database maintained by the Office of Ado-
lescent Health. These variables are briefly
described here, with detailed definitions pro-
vided in Appendix A. The full data extraction
form is provided as Appendix B. The resulting
data set is not publicly available at this time.

Behavioral outcomes. We coded sexual be-
havior outcomes in 9 categories:

1. ever had sex,
2. recent sexual activity,
3. recent unprotected sexual activity

(i.e., without condoms or birth control),

4. number of sexual partners,
5. number of sexual experiences,
6. proportion of sexual experiences that

were unprotected,
7. sexually transmitted infections,
8. ever pregnant or parent, and
9. recent pregnancy or parenting.

Most studies reported binary measures for
these outcomes, so we used the log odds ratio
(LOR) as the primary effect size metric with
values greater than 0 indicating beneficial
program effects relative to the comparison
condition (e.g., lower odds of sexual be-
havior). For outcomes measured on a con-
tinuous scale (e.g., mean number of sexual
partners), we used the small-sample corrected
standardized mean difference effect size
metric (Hedges’ g).7

For studies (k=20) that used cluster as-
signment designs, we multiplied the standard
errors of effect size estimates by the square
root of the design effect to account for the
nesting of participants within clusters (e.g.,
schools).8

Study-level moderators.We extracted a large
set of moderators related to program elements
and implementation features (itemized in
Table 1): the primary program focus (e.g.,
youth development), program components
(e.g., role plays), group size (e.g., small groups),
group composition (e.g., mixed gender),
gender-specific targeting (e.g., programs
designed for girls only), program contact
(e.g., daily), setting (e.g., classrooms), de-
livery personnel (e.g., classroom teachers),
fidelity to the program design (i.e., based
on implementation monitoring data), and
participant engagement (e.g., attendance
rate).

We also extracted 4 types of participant
demographic characteristics at the study
level: gender composition (percentage
boys), racial/ethnic composition (percent-
age Black, White, Hispanic), average age,
and risk level (based on rates of recent sexual
activity).
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Study methods and risk of bias. Finally, to
assess for potential risk of bias in effect size
estimates, we examined the empirical influ-
ence of 3 study-level moderators related to
aspects of the study methods especially ca-
pable of creating bias: assignment to condi-
tions (randomized vs matched), overall
attrition rate, and differential attrition rates for
the treatment and control conditions. An-
other moderator that might influence effect
sizes was also included: an active control or
comparison group (an alternate treatment not
related to adolescent pregnancy such as nu-
trition information) rather than merely
assessing outcomes in the control or com-
parison group.

A final related moderator of interest dif-
ferentiated tier 1 programs with previous
evidence of effectiveness, thus testing repli-
cations, from tier 2 new or previously un-
tested programs.

Individual Participant Data
Collection

Through the HHS Office of Adolescent
Health, we requested de-identified individual
participant data (IPD) for each eligible study
identifying each participant’s group assign-
ment, demographic characteristics, baseline
sexual risk and behavior, sexual risk and
behavior at follow-up, and study design
variables. Once data were received, a
doctoral-level researcher reviewed each data
set for data consistency and completeness,
with follow-up communication with
grantees to resolve any questions or identified
inconsistencies.

Analysis
We conducted all analyses in Stata/MP,

version 14.2 (StataCorp LP, College Station,
TX). Using data extracted from the evalua-
tion reports, we first conductedmeta-analyses
to estimate overall effects on the various
primary outcomes. Because many studies
provided multiple effect sizes, we used robust
variance estimation to handle the associated
statistical dependencies, using the robumeta
package.9–12 We used the intercept from
unconditional random effects robust variance
estimation meta-regression models to esti-
mate the mean effect sizes. We examined
heterogeneity by using t2 as the measure of
between-study effect size variability and I2 as

TABLE 1—Characteristics of the Studies, Intervention Programs, and Youth Participants:
Meta-Analysis of Federally Funded Adolescent Pregnancy Prevention Program Evaluations,
United States, 2010–2015

Characteristic No. (%) or Mean 6SD (Range) Valid No.

Methodological characteristics of the included studies

Design

Randomized controlled trial (individual) 20 (45) 44

Randomized controlled trial (cluster) 20 (45) 44

Controlled quasi-experimental design 4 (9) 44

Active comparison condition 16 (36) 44

Attrition

Attrition at first follow-up 0.25 60.17 (0.03–0.62) 44

Attrition at last follow-up 0.39 60.19 (0.12–0.88) 24

Differential attritiona 0.04 60.03 (0.00–0.26) 206

Posttest assessment timinga

0< X £ 3 mo 30 (13) 226

3< X £ 6 mo 72 (32) 226

6< X £ 9 mo 75 (33) 226

9< X £ 12 mo 6 (3) 226

12 < X mo 43 (19) 226

Characteristics of the intervention programs

Evidence-based program 20 (45) 44

Primary program focus

Abstinence only 1 (2) 44

Sexual health 26 (59) 44

Youth development 13 (30) 44

HIV/AIDS prevention 3 (7) 44

Reproductive health services 1 (2) 44

Program componentsb

Condom demonstrations 16 (36) 44

Service learning 6 (14) 44

Role plays 27 (61) 44

Games 9 (20) 44

Reflective exercises 11 (25) 44

Mentoring/tutoring 1 (2) 44

Individualized counseling 2 (5) 44

Direct provision of health services 4 (9) 44

Parent activities 9 (20) 44

Community outreach 0 (0) 44

Positive role model 7 (16) 44

Group size

Individualized 5 (11) 44

Small groups (< 10) 6 (14) 44

Large groups 29 (66) 44

Online 3 (7) 44

Other (mixed individual/group) 1 (2) 44

Program setting

Classroom 24 (55) 44

Health clinic 4 (9) 44

Community 10 (23) 44

Other setting 6 (14) 44

Continued
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the proportion of total variability attributable
to between-study differences.

Then, synthesizing all effect sizes regardless
of outcome category, we estimated a series of
robust variance estimation mixed-effects
meta-regression models to examine associa-
tions between effect sizes and the different
candidate moderators. To aid in inter-
pretation, we report the results from an
omnibus F-test assessing the overall signifi-
cance of each moderator block.13,14

Finally, we used IPD to further examine
variability in program effects across the par-
ticipant characteristics of age, gender, and
race/ethnicity. Not all authors provided IPD,
so the final 1-stage IPD analysis model in-
cluded a mixture of IPD and aggregate data,
estimated by using the MEQRLOGIT
command in Stata.15–17

RESULTS
We deemed 39 of 43 candidate reports

from HHS eligible (Figure 1) and presented
findings from 44 independent samples,
comprising 51 150 youths.18–56 We received
IPD for 35 of the 44 independent study
samples (80%), and included 34 of these
(48 635 youths) in the final IPD meta-
analysis.

Study Characteristics
Table 1 summarizes the studies’ method-

ological characteristics, the characteristics of
the evaluated programs, and the demographic
composition of samples. Overall study
quality was high, with most (90%) of the
44 studies using a randomized design. Effect
sizes were reported at varying durations
of follow-up. Many studies reported effects
at multiple follow-ups (Appendix A)
although few of those follow-ups were
more than 9 months after the end of pro-
gram participation. Approximately half
of the programs were replications of
evidence-based program models (45%).
Program implementation, attendance,
and retention data indicated that most
programs were delivered with high fidelity,
although some struggled with participant
engagement.

The demographic composition of samples
varied considerably. Among the studies that

TABLE 1—Continued

Characteristic No. (%) or Mean 6SD (Range) Valid No.

Group compositionc

Program delivered to single-gender groups 10 (23) 44

Program delivered to mixed-gender groups 34 (77) 44

Gender-specific programmingd

Gender-specific program (i.e., girls only) 8 (18) 44

Mixed-gender program 36 (82) 44

Program delivery personnel

Medical professionals 1 (2) 44

Health educators 16 (36) 44

Classroom teachers 7 (16) 44

Peer educators 2 (5) 44

Mixed 7 (16) 44

Other 11(25) 44

Program contact: frequency

Daily 4 (10) 39

3–4 times per wk 5 (13) 39

1–2 times per wk 24 (62) 39

Less than weekly 6 (15) 39

Program contact: duration 36.51 647.79 (1–189)

< 4 wk 8 (20) 40

4–11.9 wk 10 (25) 40

12–51.9 wk 15 (38) 40

‡ 52 wk 7 (18) 40

Program contact: hours 62.52 6180.95 (2–1134)

< 10 h 15 (34) 44

10–29.9 h 18 (41) 44

30–49.9 h 6 (14) 44

‡ 50 h 5 (11) 44

Fidelity to program protocol 0.95 60.06 (0.69–1.00) 42

Participant engagement

Attendance 0.81 60.17 (0.35–1.00) 42

Retention 0.77 60.21 (0.20–1.00) 41

Characteristics of youth participants

Percentage boys 0.38 60.19 (0–0.75) 44

Percentage Black 0.38 60.33 (0.01–1) 39

Percentage Hispanic 0.37 60.29 (0.03–1) 38

Percentage White 0.23 60.21 (0–0.83) 35

Average age, y 14.42 62.14 (11–19) 44

Proportion recent sexual activity at baseline 0.31 60.30 (0–1) 27

Proportion recent unprotected sexual activity at baseline 0.14 60.19 (0–0.74) 31

Proportion control group sexually active at posttest 0.38 60.30 (0–1) 44

Note. Means and standard deviations shown for continuous measures; frequencies and percentages
shown for dichotomous measures.
aEstimates calculated at effect size level (n = 226). Intervalsmeasured fromtheendof the intervention as
reported by study authors.
bProgram components are not mutually exclusive, and therefore the sum is more than 100%.
cSomeprogramsdeliver services tomixed-gender groupswhile others separate boys andgirls into single-
gender groups. Programs that are designed for a single gender are classified in the latter category.
dCertain programs are designed to be provided exclusively tomembers of a single gender; in our sample
all such programs were girl-only.
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reported youths’ sexual activity at baseline,
the average proportion of youths recently
sexually active was 31%, and the proportion
who reported recent unprotected sex was
14%.

Overall Program Effects
In each of the 9 outcome categories,

we found small but statistically insignificant
mean effect sizes generally favoring the
programs. For most outcomes we found
little evidence of variation in effect sizes

across studies, evidenced by the small t2

estimates and generally small I2 estimates
(Table 2).

Moderators of Program Effects
We found little evidence of moderator

effects related to program or participant
characteristics (Table 3). Nor was there a
statistically significant difference between the
mean effect sizes for tier 1 programs with
previous evidence of effectiveness and the
new or untested tier 2 programs.

We found no statistically reliable evidence
of associations between effect sizes and any of
the moderators related to program elements
and implementation features with 2 excep-
tions (Table 3). There was a modest associ-
ation between gender-specific (girl-only)
programs and effect sizes (b = 0.11; 95%
CI= –0.01, 0.23). Of the 44 studies, 8 eval-
uated programs designed specifically for girls;
the 51 effect sizes from those 8 studies yielded
a statistically significant average effect size
indicating favorable program effects on sexual
behavior (LOR=0.11; 95% CI= 0.01, 0.20;

Number of records identified
(n = 43) 

Full-text reports assessed for eligibility 
(n = 43)

Number of eligible studies for which
IPD were sought 

(Reports = 39)
(Studies = 44) 

Number of studies for which IPD
were provided
(Studies = 35) 

Number of studies excluded from
analysis because of shared

comparison group (Studies = 1) 

Individual participant data

Number of studies included in
analysis (Studies = 34)

Number of participants included in
analysis (n = 48 635) 

Full-text reports excluded,
with reasons

(n = 4)

Comparison between 2 active
pregnancy prevention programs
(n = 2)

Quasi-experimental design with
no matching or controls for
baseline sexual behavior (n = 1)

No eligible behavior outcomes
(n = 1) 

Number of studies for which IPD
were not provided, because of 

evaluator nonresponse
(Studies = 9) 

Number of studies for which
aggregate data were also unavailable

(Studies = 0) 

Aggregate data

Number of studies included in
analysis (Studies = 44)

Number of participants included in
analysis (n = 51 150) 
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Note. IPD = individual participant data.

FIGURE 1—Study Identification Flow Diagram for Meta-Analysis of US Federally Funded Adolescent Pregnancy Prevention Program Evaluations
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OR=1.12). This result should be interpreted
cautiously given the insignificant difference
between such programs and programs
designed formixed genders (P= .07).We also
found a modest relationship between par-
ticipant group size and effect size: programs
with individualized delivery (the reference
category) had larger effect sizes than those
with larger groups. However, only the spe-
cific comparison with the small groups cat-
egory was statistically significant, with
programs delivering services in small group
settings less effective than individualized
programs (b = –0.20; 95%CI= –0.05, –0.34).

We found no statistically significant asso-
ciations between program effects and any of
the demographic characteristics measured at
the aggregate study level (Table 3) or those
measured at the individual level in any of the
outcome categories for which individual
participant data were consistently available:
ever had sex, recent sexual activity, recent
unprotected sexual activity, and pregnancy or
parenting (see Appendix A, Figures A–D, for
detailed individual-level findings).

None of the study method moderator
variables related to risk of bias (i.e., assignment
to conditions, overall and differential attri-
tion) or type of control or comparison group
were significantly associated with effect sizes.

DISCUSSION
Although several evaluations in this sample

reported evidence of effects, we found little

evidence of associations between those im-
pacts and the isolated program and partici-
pant characteristics that could be examined
in this meta-analysis. The results do suggest
that programs designed exclusively for girls
may be distinctively effective. The reason for
this relationship is unclear—our analysis of
IPD found no evidence that adolescent
pregnancy prevention programs were more
effective for girls in general, and the 8 studies
in this subgroup shared other characteristics
such as serving older, higher-risk adolescents
in individualized settings, the latter feature
being the only other program characteristic
associated with positive effects.

Interpretation of Findings
The primary aim of this meta-analysis was

to identify any characteristics of the adoles-
cent pregnancy prevention programs in the
HHS-funded sample associated with positive
effects on sexual risk behavior and pregnancy.
Such information could potentially guide
selection, implementation, and improvement
of these programs for adolescent participants.
Despite examining a range of plausibly in-
fluential program characteristics, this en-
deavor was not very successful. The modest
variation around small mean effects on the
behavioral outcomes addressed by these
programs revealed little differential effec-
tiveness to be explained by the candidate
moderator variables.

One possible explanation for this result is
the relatively low risk profile of the participant

samples, most of whom were young (14.4
years on average at baseline) and not sexually
active (on average, only 38% of youths in
control groups were sexually active at fol-
low-up). Most outcomes were measured
within 9 months of program participation in
this sample, which may have been too soon
for prevention programs to show effects on
behaviors that had not yet fully emerged.
Many of the studies did find impacts on such
intermediate outcomes as knowledge, atti-
tudes, and skills (not reported here). Those
results are promising, but there is not yet
strong evidence linking changes in these
outcomes with changes in later risky sexual
behavior. The field may need to identify
better predictors of later risky sexual be-
havior as well as develop and validate more
proximal outcome measures for younger
youths.

Limitations
As we synthesized evidence only from

US programs federally funded by HHS,
the findings may not be broadly gener-
alizable (e.g., to adolescents in other coun-
tries or to programs not funded by that
agency).

Another limitation is that the sample of
studies included in the meta-analysis was not
sufficiently large to allow us to test combi-
nations of factors thatmight collectivelymake
up an effective program (e.g., individualized
gender-specific programming delivered to
older adolescents).

TABLE 2—Overall Effects of Adolescent Pregnancy Prevention Programs by Outcome: Meta-Analysis of Federally Funded Adolescent
Pregnancy Prevention Program Evaluations, United States, 2010–2015

Outcome Category No. of Studies (k) No. of Effect Sizes Reported Effect Size, LOR or Hedges’ g (95% CI) t2 I 2, %

Ever had sex 24 43 0.04 (–0.04, 0.13) 0.01 24

Recent sexual activity 25 53 0.02 (–0.05, 0.09) 0.01 25

Recent unprotected sexual activity 35 87 0.06 (–0.03, 0.14) 0.02 27

Proportion of recent sexual experiences that were unprotecteda 1 1 –0.29 (–0.85, 0.27) NA NA

Sexually transmitted infections 2 2 0.17 (–0.70, 1.04) 0.28 70

Ever pregnant or parent 7 15 0.11 (–0.31, 0.53) 0.07 51

Recent pregnancy or parenting 5 9 0.10 (–0.77, 0.96) 0.00 0

No. of sexual partners 5 9 0.03 (–0.04, 0.09) 0.00 0

No. of sexual experiences 1 1 0.03 (–0.12, 0.18) NA NA

Note. CI = confidence interval; LOR= log odds ratio; NA =not applicable.
aWithout condoms or other forms of birth control.
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Public Health Implications
Though the findings of this meta-analysis

offer limited guidance for policymakers, the
evidence suggesting that individualized pro-
grams and those designed specifically for girls
may be distinctively effective offers some
direction for program developers and im-
plementers. Because no programs in this
sample targeted only boys, we could not
examine the effectiveness of comparable
programs for them. Nevertheless, it seems
worthwhile to reexamine assumptions about
the effectiveness of the numerous in-
terventions for coed classrooms in changing
the behavioral outcomes such programs are
intended to prevent.
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