Effects of Interventions Addressing School Environments
or Educational Assets on Adolescent Sexual Health:
Systematic Review and Meta-analysis

outcomes.

meta-analytically.

reduce risk of pregnancy and STDs.

they may work to improve adolescent sexual health.

Adolescent pregnancy and STDs remain public health con-
cerns in the United States and internationally. Although
rates of unintended pregnancy and unplanned birth are
declining globally,! they vary widely by geography and
are disproportionately high among young people who
are disadvantaged in terms of socioeconomic status, eth-
nicity and educational attainment.** Moreover, young
people aged 15-24 have the highest global rates of new
diagnoses of curable STDs.> The elevated rates of these
outcomes in young populations are driven by dispropor-
tionate levels of sexual risk behaviors—including early
sexual initiation, having multiple sex partners and lack
of contraceptive or condom use—among socially disad-
vantaged youth.°® Government policy to address these
behaviors globally has largely focused on classroom-based
sex education;” however, the effects of such education are
inconsistent and often unsustained,'®'! suggesting that sex
education is insufficient to produce long-term changes
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CONTEXT: School-based interventions that aim to modify sexual health knowledge, attitudes and behaviors have
mixed and often unsustained effects on adolescent sexual health outcomes. However, observational evidence
suggests that broader school-related factors, such as school climate and academic attainment, can influence

METHODS: Nine databases were searched in July 2017 for randomized and quasi-experimental evaluations

of interventions addressing school-level environment or student-level educational assets, to examine whether
such interventions can promote young people’s sexual health. Searches were limited to studies published since
1990 but were not restricted by language. Studies were assessed for risk of bias and synthesized narratively and

RESULTS: Searches yielded 11 evaluations, published from 1999 to 2016, of interventions related to school-level
environment or student-level educational assets. Because of inconsistent reporting, the risk of bias was not clear for
most studies, and meta-analysis was possible for only one outcome. The meta-analysis of three randomized trials
provided some evidence that school-environment interventions may delay sexual debut (pooled odds ratio, 0.5).
Narrative synthesis of the remaining outcomes found mixed results, but suggests that interventions addressing
school-level environment may delay sexual debut and that those addressing student-level educational assets may

CONCLUSIONS: Additional and more rigorous evidence is needed to assess the probability that interventions
addressing school-related factors are effective and to provide better understanding of the mechanisms by which
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in sexual behavior,"> perhaps because it typically fails to
address such social factors as educational disengagement
and underattainment.”>'* Furthermore, curriculum-based
sex education is becoming increasingly difficult to imple-
ment, given the demands on schools to meet academic
targets,”'® and may be particularly challenging to sustain
in areas with conservative sex education policies.”” Thus,
arole may exist for school-based interventions that aim to
modify the school environment or promote educational
attainment as “upstream” (i.e., distal) determinants of
sexual health.!®

Several theoretical models, such as the positive youth
development framework' and the social developmental
model,® have posited that schools play an important role
in youths” sexual behavior. In particular, these models
suggest that educational engagement, skill development,
and attachments to prosocial individuals and institutions
are associated with reductions in sexual risk behaviors.
However, these frameworks have not fully theorized the
mechanisms by which school environments and educa-
tional assets might work to promote sexual health.?' The

By Amy J. Peterson,
Melissa Donze,
Elizabeth Allen and
Chris Bonell

Amy ]. Peterson is pro-
gram manager, ETR,
Scotts Valley, CA,
USA, and a doctoral
degree candidate,
Department of Public
Health, Environments
and Society, London
School of Hygiene and
Tropical Medicine,
London. Melissa
Dongze is city research
scientist, Division of
Epidemiology, New
York City Department
of Health and Mental
Hygiene, New York.
Elizabeth Allen is
professor, Department
of Medical Statistics;
and Chris Bonell is
professor, Department
of Public Health
Sociology, and head,
Department of Public
Health, Environments
and Society—both at
the London School of
Hygiene and Tropical
Medicine.



School-Based Interventions and Adolescent Sexual Health

112

theory of human functioning and school organization®
is unique in proposing that institutional processes might
facilitate student commitment to learning and to the
school’s community and values. These commitments are
theorized to be protective of student health because they
facilitate the development of the practical reasoning, social
affiliations and autonomy necessary for students to choose
healthier behaviors over riskier ones (Appendix Figure 1).
The institutional processes theorized to build student
commitment involve ensuring that instruction, discipline
and management center on student needs; enhancing rela-
tionships between school staff and students; incorporating
students’ broader development into academic education,
and aligning the values of schools with those of their local
communities.

This theory has been empirically and explicitly
assessed via observational studies with measures of sub-
stance use and violence, but not measures of sexual health
outcomes.” 2 Observational studies from high-income
countries indicate that youth who report having caring
relationships with adults at school,”” feeling attachment
to school,®?? being involved with school,>? having
positive attitudes toward school’**” and having high edu-
cational expectations and aspirations*>%> also report
reduced rates of sexual risk behaviors and outcomes,
including early sexual initiation, unprotected sex, and
pregnancy and birth. Moreover, multilevel studies suggest
that higher rates of school-level student bonding, positive
attitudes toward school and educational expectations
are associated with lower rates of early sexual debut and
recent sexual activity.’>*** Furthermore, other academic
attainment outcomes appear to have important associa-
tions with sexual health outcomes globally. A review of
longitudinal studies from high-income countries found
evidence that academic ability and achievement reduce
the risk of early sexual debut, pregnancy and birth, and
increase the likelihood of contraceptive use.”® In addi-
tion, observational studies from low- and middle-income
countries provide strong evidence that school enrollment
is associated with reduced rates of subsequent sexual
debut and pregnancy.”* Although such evidence points
to the potential for interventions that address these fac-
tors to promote sexual health, observational studies
cannot control for confounding characteristics, such as
socioeconomic status and other family-related factors,
and cannot tell us whether, and to what extent, school-
and education-related interventions can modify students’
sexual behavior and health. Evidence from rigorous evalu-
ations is needed to determine whether such interventions
are indeed effective at changing important school-related
determinants and subsequent sexual health outcomes.

Systematic reviews from outside the field of sexual and
reproductive health suggest that interventions can address
these school-related factors and improve health outcomes.
For example, a review of cash transfer programs in low-
and middle-income countries found that these programs
consistently improved access to education in the short

term, especially when the cash transfer was conditional
(i.e., enrollment or attendance was required).*” A Cochrane
review of the impact on student well-being of interventions
modifying the school ethos or environment reported ben-
efits for several aspects of student health (physical activ-
ity, tobacco use, nutrition and bullying victimization),
but not for sexual health.* The review could not assess
academicrelated outcomes because relevant measures
were not reported. The Cochrane review, along with sev-
eral other reviews, did explore the effects on sexual health
of school-based interventions addressing school-level envi-
ronments or student-level educational assets.**** However,
these reviews are now several years old and did not aim to
explore intervention mechanisms.

In this article, we build on past reviews by providing an
up-to-date synthesis of evidence from studies that evalu-
ated the effects of interventions addressing school-level
environments or student-level educational assets (or both)
on sexual behavior and health. We explore the plausibility
and probability that these interventions are promising sex-
ual health interventions. By focusing on interventions that
address aspects of school life that align with the theory
of human functioning and school organization, the review
also aims to examine the pertinence of this theory to ado-
lescent sexual health outcomes. While we did not aim to
examine the effects of these interventions on educational
outcomes, we have included reported academic results to
provide additional context in our narrative review.

METHODS

Study Design

This review followed a registered protocol (PROSPERO
record number CRD42017072169) and PRISMA guide-
lines.”” Studies were included if they reported evaluations
of outcomes from school-based interventions that targeted
adolescents (aged 10-19) and that explicitly described
activities that either changed aspects of the school-level
environment or aimed to improve studentlevel educa-
tional assets. We defined school-level environment inter-
ventions as those meant to improve school climate or
culture, increase safety, change policies, improve access
and connection to caring adults, or provide opportuni-
ties for student engagement in the school or community.
Interventions were classified as addressing educational
assets if they were designed to increase or improve student-
level academic goal-setting, attendance, attainment, inter-
est in school and school work, relationships with teachers
and staff, and engagement with school.

To ensure that interventions met the aims of the review,
we amended the review’s protocol at the start of full-text
screening to clarify that for studies to be included, school-
level or student-level intervention activities could not focus
solely on sexual health education or services, but needed to
engage more broadly with school organization or student
educational assets. Thus, studies were excluded if they
reported on interventions designed specifically to improve
knowledge, attitudes, skills or services related to sexual
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health. In addition, to be eligible for the review, studies
had to employ a randomized trial or quasi-experimental
design, in which control groups received usual treatment
or a comparison intervention, and they must have reported
at least one sexual health outcome, such as pregnancy,
STDs or sexual behaviors associated with increased risk of
pregnancy or STDs. There were no language restrictions in
searches or screening. We limited the searches to studies
published in or after 1990, to avoid spending time screen-
ing older references that were unlikely to yield pertinent
studies and to ensure that the included studies would be
most applicable to relevant current policy.

Data Collection

The search, conducted in July 2017, involved nine biblio-
graphic databases: BiblioMap, CINAHL Plus, ERIC, IBSS,
OpenGrey, ProQuest Dissertations & Theses, PsycINFO,
Medline and Web of Science Core Collection. Our search
strategy consisted of free-text and subject-heading searches
(Appendix Figure 2). The search terms linked three con-
cepts: school and education (ie., the population and
setting); sexual behavior, pregnancy or parenthood (the
outcome); and intervention studies (the study type). We
also searched Google using these concepts, checked ref-
erences of included studies, and contacted subject matter
experts using a standard form. Citations were managed
using EPPI-Reviewer 4.

For each identified reference, we screened the title,
abstract and, when necessary, the full report. Two of the
authors double-screened 50 titles and abstracts and 15
full reports to pilot-test the eligibility tool and ensure that
agreement between screeners was more than 90%; the
remaining references were divided among the two screen-
ers and screened individually. Citations identified from
web searches, subject matter experts and reference checks
were screened online and crossreferenced with data-
base searches. As is customary, only references identified
via web searches were imported into EPPI-Reviewer 4. A
final check of all included studies was made by two of the
authors.

Using an extraction tool, two of the authors extracted
data from each article or report on the study location, inter-
vention, study design, sample size at baseline, attrition by
follow-up, participant characteristics, sampling methods
and all sexual health outcomes reported. We pilot-tested
the extraction tool and codes by inputting data from four
studies and then comparing inputs; when discrepancies
occurred, the guidelines for the codes were discussed and
modified. A standard contact form was used to request
information from primary authors when detail was insuf-
ficient. If relevant, multiple reports of the same study were
extracted separately and coded into a single entry. Risk of
bias was assessed for randomized trials using the Cochrane
Handbook for Systematic Reviews of Interventions risk-of-
bias tool,* and for quasi-experimental studies using the
adapted EPPI-Centre tool.* Bias domains assessed were
random generation of allocation sequence; allocation
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concealment; blinding of participants, personnel and out-
come assessors; completeness of outcome data; selective
outcome reporting; accounting for clustering; and other
sources of bias. Two of the authors independently assessed
studies and assigned ratings (low, high or unclear risk, or
not applicable) to domains within each study. Scores were
then reconciled in EPPI-Reviewer 4 by one author and
checked by another author.

Analysis

Randomized trials and quasi-experimental studies were
synthesized narratively and, when appropriate, meta-
analytically. Narrative summaries are reported by interven-
tion type (e.g., school-level environment vs. studentlevel
educational assets) and then by outcome and follow-up
time. Effect sizes were imported into a Microsoft Excel
spreadsheet and converted to uniform effect sizes (e.g,,
odds ratios) where required. Meta-analysis was conducted
via EPPI-Reviewer 4’s meta-analysis function, using fixed-
effects analysis. The meta-analysis was done by interven-
tion type and outcome, and prioritized the most long-term
follow-up reported. Heterogeneity is reported using I esti-
mates. When insufficient data or heterogeneity precluded
meta-analysis, narrative summaries of effects are reported.

RESULTS

Overview of Indluded Studies

The search yielded 28,810 unique references, of which
28,485 were excluded on the basis of title and abstract
(Appendix Figure 3). We were able to obtain full reports
for all but five of the remaining 325 references, and found
that 11 outcome evaluations presented in 17 study reports
published between 1999 and 2016 met the eligibility cri-
teria (Table 1).°° Five of the 11 studies were from high-
income countries (Australia and United States), four from
middle-income countries (South Africa and Kenya) and
two from low-income countries (Malawi and Zimbabwe).
Five studies met the inclusion criteria for school-level envi-
ronment interventions,*>>>%°*% and six for studentlevel
educational asset interventions.*13>45657646 No study
addressed both.

Nine studies used a randomized design with alloca-
tion at the level of school 327237626365 region>01535¢ or
individual ** while two used a quasi-experimental design
that matched intervention and comparison schools non-
randomly.”® 1% Insufficient detail prevented complete
assessment for most domains of bias risk; as a result, we
rated the risk of bias as “unclear” for at least one domain in
each study (Table 2). Only two randomized trials reported
information on the majority of relevant domains,”*>'%* and
none reported on all. The only domain for which most
studies reported sufficient information was clustering:
All but two cluster-allocated studies properly accounted
for clustering 202>4355739626365 The authors of one quasi-
experimental study confirmed that they did not adjust for
school-level clustering because the study included only
two schools.®® For one randomized trial,>>*° it was not
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clear from the study reports whether effects were adjusted
for household-level clustering, and the authors did not
respond to inquiries.

School-Level Environment Interventions

Of the five schoollevel environment interventions,
three employed teams of school staff and students to
improve school policies or practices addressing school
climate®>>>% or to improve safety and prevent sexual
violence.”? Two interventions provided teachers with
knowledge and skills related to classroom management
and interactive teaching®™® or to strategies to support
actions recommended by school teams.®® All interventions
addressing school-level environment included other com-
ponents, such as social development or sexual health edu-
cation curricula.

Only one meta-analysis was possible for outcomes
of school-environment studies. Three randomized tri-
als>>6293 reported intervention effects on sexual debut
and were included in the meta-analysis. The first trial,
the Gatehouse Project, involved 25 secondary schools
in Australia and reported on sexual debut (i.e., whether
students had ever had sexual intercourse) among three
cross-sectional samples of eighth-grade students at two
and four years after baseline.” Positive Action, the sec-
ond trial, assessed sexual debut (i.e., lifetime voluntary
sexual activity with the opposite gender) at four years
postbaseline among a sample of U.S. youth from 20
schools who had been fifth graders at baseline.”>® The
third trial, PREPARE, was the only school-level environ-
ment intervention evaluated in a low- or middle-income
country (South Africa).®* Sexual debut outcomes (i.e.,
whether youth had ever had vaginal or anal sex) were
reported at six and 12 months after baseline among stu-
dents (average age, 14 years at baseline) from 42 schools.
A pooled analysis that included effect sizes for the three
trials at the most long-term follow-up found that stu-
dents in the intervention arms were less likely than those
in the control arms to report sexual debut (odds ratio,
0.5; 95% confidence interval, 0.4-0.7). There was, how-
ever, substantial between-study statistical heterogeneity
(I>=76%). The three studies were heterogeneous by loca-
tion, follow-up times and participant age at intervention.
The pooled estimate remained statistically significant in
sensitivity analyses that focused on the first follow-up
(0.6 [0.4-0.9]) or that were restricted to interventions
conducted in high-income countries (0.5 [0.4-0.6]).

Two sexual debut outcomes were not included in the
meta-analysis. In addition to assessing initiation of vagi-
nal or anal intercourse (the measure considered above),
PREPARE examined a broader definition of sexual debut
that included oral sex as well as vaginal and anal sex, and
found no benefits from the intervention at either time
point.% The sexual debut outcome (i.e., lifetime sexual activ-
ity) from the Seattle Social Development Project (SSDP) was
not included in the pooled analysis because the U.S. study
used a quasi-experimental design. SSDP was a three-armed

trial in which students from 17 schools received either the
“full” intervention (from first to sixth grade) or a “late” inter-
vention (only in fifth and sixth grades), or attended control
schools.*® At six years postintervention, the proportion of
students who reported having ever had sex was 11 percent-
age points lower in the full intervention group than in the
control group. Outcomes did not differ between students
receiving the late intervention and those in the control arm.

We could not perform meta-analyses for the remaining
outcomes in studies of school-level environment interven-
tions because the number of studies or information on
effect sizes was insufficient. Instead, we summarize the
findings narratively. The studies examined four sexual
behavior outcomes: whether respondents had had sex
recently; the frequency of sex; whether sex had been pro-
tected (condoms or contraceptives had been used); and
number of sexual partners. The Aban Aya Project, which
was the only study to measure recent engagement in
sexual intercourse (though “recent” was undefined), was
a three-armed randomized trial conducted in the United
States; it compared a school and community intervention,
a social development curriculum and a standard health
curriculum control group.” The researchers reported that
three years after baseline, male students in the school and
community arm were less likely than their counterparts in
the control group to have had recent sexual intercourse
(coefficient from generalized estimating equation, 0.7);
no effects were evident, however, among female students.
PREPARE was the only study to measure frequency of vagi-
nal or anal sex, and it found no effects six or 12 months
after baseline.®

Two randomized trials>®? and one quasi-experimental
study®®! reported mixed results regarding protected sex-
ual intercourse. Three years after baseline, male students
in the Aban Aya school and community arm reported
proportionately more condom use “all the time” than did
those in the control group (coefficient from generalized
estimating equation, 0.7), but no effects were found among
female students.” Youth who had received the full inter-
vention in the quasi-experimental SSDP study were more
likely than comparison students to report at the nine-year
follow-up that they had used condoms at last intercourse
(odds ratio, 1.9).5%¢" The study reports did not indicate
whether this association was related to increases in overall
sexual activity. No associations were found for condom use
at first sex (SSDP), condom or contraceptive use at last sex
(PREPARE) or frequency of condom use (PREPARE and
SSDP).00-62

One randomized trial®> and one quasi-experimental
study’®®! reported findings for measures of number of
sexual partners. In the PREPARE trial, the intervention
and comparison groups did not differ in this outcome six
or 12 months after baseline.®* In the SSDP study, six years
after the intervention, the proportion of students who
reported having had more than one sexual partner by age
18 was 12 percentage points lower in the full interven-
tion schools than in control schools; the late-intervention
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group did not differ from the control group.®® At the nine-
year follow-up, the effects of the intervention remained evi-
dent among the full-intervention students in analyses that
measured number of partners as a continuous variable.®

The SSDP study was the only evaluation of a school-
level environment intervention to report outcomes related
to pregnancies, births or STDs.** ! At six years postinter-
vention, no differences were evident in the pregnancy or
birth rate between the full- or late-intervention and control
groups.”® Nine years after the intervention, females in the
full intervention group were less likely than those in the
control group to report having ever been pregnant (odds
ratio, 0.5) or having had a birth (0.4); no differences were
observed among male participants in causing a pregnancy
or fathering a child.®*®" At the same time point, the full-
intervention and control groups did not differ in their
lifetime rates of STDs; at 18 years postintervention, the full-
intervention participants were less likely than participants
in the control group to report having ever had an STD
(0.3), but the late-intervention and control groups did not
differ from each other.”

Three studies of school-level environment interven-
tions reported academic or school-related outcomes
(not shown). In the Gatehouse Project, students in
the intervention group were less likely than those
in the control group to have low school attachment,
but the difference was statistically significant only in
the last of the three cross-sectional samples.®” Higher
rates of good academic behavior (e.g., working hard,
setting goals, solving problems) were reported by stu-
dents and their teachers in the intervention arm of
the Positive Action study than by those in the control
arm.® Additional analysis revealed that such academic
behavior partially mediated the intervention’s effect
on sexual debut. The SSDP study measured a num-
ber of academic variables when students were age 18
(six years postintervention) and found mixed results.*®
Students who received the full intervention reported
stronger commitment and attachment to school, and
greater academic achievement, than did youth in the
control group; their mean grade point average was
higher as well, though the difference fell slightly short
of statistical significance. Youth in the intervention
and control groups did not differ in their likelihood
of dropping out of school or in their standardized test
scores, and no differences in any outcome were evi-
dent between the late-intervention and control groups.

Student-Level Educational Assets Interventions

Six of the 11 interventions were related to student-level edu-
cational assets. Two of these were cash transfer programs
in which female students and their families received a
monthly allowance either unconditionally® or on the con-
dition that they had attended school on at least 75-80% of
school days in the previous month;**>'¢* the investigators
hypothesized that these programs would reduce economic
risk, and thus improve school attendance and sexual health
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outcomes. Four interventions subsidized expenses by pay-
ing school fees*1*3%57 or by providing uniforms>>*°>7
or additional supplies (e.g., pens, sanitary napkins).>>>¢>7
Three interventions provided support or case-management
services to students, including access to adults who
assisted students with absenteeism problems>*>®>7%¢ and
support in setting academic and career goals.®®

We could not conduct a meta-analysis of outcomes
from interventions targeting student educational assets
because of missing information and variability in report-
ing overall effect sizes; the results of these studies are thus
synthesized narratively. All of the studies reported at least
one sexual behavior outcome, such as sexual debut or
engagement in protected sexual intercourse. Five random-
ized trials reported outcomes related to sexual debut dur-
ing the intervention period,’®>>>>%>" immediately after the
intervention®>**>"®* or at long-term follow-up.”* None of
the studies found differences in these outcomes between
the intervention and control groups.

Three trials reported on measures of protected and
unprotected sex.”>*%* Only one, a cash transfer program
based in South Africa, reported a small intervention effect:
At 12 months after baseline, youth in the intervention
group were less likely than those in the control group
to report having had unprotected sex in the past three
months (relative risk, 0.8).°* The three trials also exam-
ined partnerrelated variables, and two found a signifi-
cant intervention effect. Among a subgroup of Malawian
females who had been attending school at baseline, those
in the cash transfer group were less likely than those in
the control group to report having a sexual partner older
than 25 (odds ratio, 0.2).°! However, no difference was
observed among females who were out of school at base-
line. The cash transfer program in South Africa found that
at follow-up, recipients were less likely than participants
in the control group to have had any sex partner in the
past 12 months, though no differences were apparent in
measures of partner age or partner age difference.®* The
third study, the Kenya Education Subsidy Program—a
large randomized trial examining the effects of educational
subsidies—found that at seven years postintervention the
age of participants’ oldest partner did not differ between
the intervention and comparison groups.”

Sexual health outcomes—pregnancy, parenthood and
STDs—were reported in four randomized trials>*>t>*>764
and one quasi-experimental study.®® The two cash trans-
fer programs reported no intervention effects on current
pregnancy at 12 months postbaseline in Malawi’®*' or on
any pregnancy during the study period in South Africa.%*
The Kenyan subsidy program resulted in fewer lifetime
pregnancies three years (mean difference, three percent-
age points) and five years (four percentage points) after the
intervention among intervention participants compared to
the control group, though no difference was apparent at
seven years; among males, no differences in having caused
a lifetime pregnancy were evident between groups at any
time point.’* Only two pregnancies (both within the control
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group) occurred during the two-year randomized trial of
the Zimbabwe School Support Program, so an effect size
was not reported.”” In the only quasi-experimental educa-
tional assets study—the Promise Place Program, conducted
in the United States—young women who had been preg-
nant at baseline were more likely to report that they were
not pregnant at the 24-month follow-up if they had been
in the intervention group (90%) rather than in the control
group (66%), but no difference was found among young
wormen who were already parents at baseline.®® These find-
ings should be interpreted cautiously, however, as the study
included only one treatment school and one comparison
school, and the proportion of participants who were preg-
nant and parenting differed across treatment arms.

The two cash transfer trials and the Kenyan educa-
tional subsidy trial reported prevalence of STDs—HIV,
herpes simplex virus 2 (HSV-2) and syphilis—measured
via biomarkers among either a random subsample®'** or
all participants.>* In the Malawi cash transfer trial, among
young women who had been enrolled in school at base-
line, those in the intervention group were less likely than
their counterparts in the control group to test positive
for HIV (odds ratio, 0.4) or HSV-2 (0.2) 18 months after
baseline.”* No effects on HIV or HSV-2 were found among
participants who had dropped out of school at baseline,
or on syphilis among participants in either subgroup.
The South African cash transfer program tested for HIV
and HSV-2 at baseline and at 12, 24 and 36 months (or
until graduation, if it occurred before the end of the trial);
no effects were apparent for either STD.** The Kenyan
subsidy trial collected biomarker data from participants
seven years after the intervention; again, no differences
were found between intervention and control groups for
HIV or HSV-2 among either female or male participants.>*

All six studies that examined student-level educational
assets reported on academic outcomes or school-related
measures (not shown). In three randomized trials, stu-
dents in the intervention group were more likely to still
be enrolled in school at follow-up,”" less likely to drop out
of school’*" or more likely to reach the eighth grade®*
than were youth in control arms. An exception was the
South African cash transfer program, which did not have
any effects on dropout or attendance.®* Similarly, no differ-
ences in attendance between groups were evident in the
Kenya Education Subsidy Program, though benefits were
found for all other academic outcomes in this large study.”*
Effects on absenteeism were mixed in two small, random-
ized trials.”®>" Finally, the quasi-experimental Promise
Place study reported that a lower proportion of interven-
tion students than control students dropped out among
those who had been parenting—but not among those who
had been pregnant—at baseline.®

DISCUSSION

Eleven outcome evaluations were included in this
systematic review. Five studies assessed interventions that
were related to the schoollevel environment and that, in

particular, sought to change the school climate and culture
through action teams and teacher training. The remaining
six studies evaluated interventions designed to improve
student-level educational assets; most of these programs
provided financial incentives to increase school enrollment
and attendance. Although all but two studies were ran-
domized trials, poor reporting made quality assessment
difficult, and in many studies, and across many domains,
we were not able to clearly determine the risk of bias.

Our findings offer insights into whether the theory of
human functioning and school organization might apply
to sexual behaviors and sexual health outcomes. The
theory posits that health behaviors can be improved by
increasing students’ commitment to school, specifically
by breaking down boundaries between school and the
surrounding community, strengthening teacher-student
and peer relationships, and increasing student-centered
learning.?

Findings from the meta-analysis of the effects of school-
level environment interventions on sexual debut, along
with the findings on recent sex and condom use from
the Aban Aya trial, provide some support for the theory.
School-level environment interventions employed school
action teams to improve school climate, %> engaged
young people in schoolwide activities®>®*** and conducted
teacher training to improve student-teacher relationships
and strengthen student-centered learning.®*%> These
practices are congruent with evidence from observational
and evaluation studies suggesting that teacher and school
support, academic support and mentoring, and school and
class restructuring are important for students’ academic
performance® and completion.®® This evidence aligns
with and supports the theory’s contention that increas-
ing students’ commitment to school will encourage them
to behave in ways that accord with the prosocial values
of these institutions. In addition, findings on educational
outcomes from three studies support the notion that inter-
vention effects on attachment and commitment to school,
and on academic behavior and achievement, may serve a
mediating or synergistic role in improving sexual health
outcomes, further supporting the theory of human func-
tioning and school organization.”%>¢” However, more data
from rigorous evaluations are needed to assess the causal
roadmap from school commitment to sexual health out-
comes within schoollevel environment interventions,
including whether these interventions improve educa-
tional outcomes.

Evidence for the effectiveness of school-level environ-
mental interventions in improving other behavioral and
health outcomes, including STDs and pregnancy, was
mixed, and inconsistency in the outcomes measured
across studies precluded meta-analysis. PREPARE was
the only school-level environment intervention to demon-
strate no effects on sexual behavior.®? This intervention,
which was evaluated in South Africa, differed substantially
from the other school-level environment interventions in
both setting and purpose. PREPARE sought to improve
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school policies and practices specifically related to sexual
violence and school safety, which the authors suggest were
not sufficient to overcome structural and economic barri-
ers to sexual health. Findings from this study might raise
the question of whether the theory of human function-
ing and school organization is applicable mainly to high-
income countries, such as the United States and Australia,
where educational and economic opportunities are more
readily available and culturally acceptable.”®™ However, it
is also possible that the PREPARE intervention did not suf-
ficiently align with constructs within the theory to provide
an adequate empirical test.

Studies of interventions that address student-level
educational assets provide less support for the theory of
human functioning and school organization. Narrative
synthesis suggests that the evidence is mixed as to
whether these interventions, most of which provided
financial support, can prevent pregnancies and STDs or
reduce sexual risk behavior. For example, two large ran-
domized trials each found an effect on either pregnancy*
or STDs,”' but not both. These studies also had significant
impacts on rates of dropout®* and enrollment,” which
aligns with observational evidence that enrollment is
important for sexual health outcomes.”** However, the
remaining studies demonstrated very few effects on mea-
sures of pregnancy, STDs or sexual behaviors. Across
studies, our narrative synthesis found no clear pattern
of how interventions did or did not impact educational
outcomes or sexual behavior and health. This might be
explained in part by the limitations described below.

Limitations
Some limitations of the interventions and evaluations,
as well as of our analysis, may have hindered our ability
to assess the theory of human functioning and school
organization in the context of sexual health. In some
studies—particularly of interventions targeting student-
level educational assets—differences between treatment
groups may have been masked by sample sizes that were
inadequate to detect effects”>®" or by contextual fac-
tors (such as the availability of subsidies, unrelated to
the intervention, to students in the control group).”>¢*
Other studies may have been limited by a singular focus
on increasing enrollment, and thus failed to address or
overcome other factors important for sexual decision
making, such as cultural norms that devalue females’
education and sexual autonomy, support early marriage
and stigmatize access to sexual health information.”>”
Most interventions to promote student-level educational
assets did not address the impact on sexual health
outcomes of other components of schooling, such as
education quality or school climate, thus limiting their
relevance to empirical assessment of many compo-
nents of the theory of human functioning and school
organization.

The usefulness of studentlevel intervention studies in
assessing the theory was further limited by the fact that,
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while financial incentives and subsidies may improve
school enrollment and attendance, they also tend to
improve the economic position of students and their fami-
lies.™ Since pregnancy and other sexual health outcomes
are associated with family- and community-level socioeco-
nomic status,’ it is challenging to untangle the impact of
school on sexual health outcomes from that of poverty
alleviation in cash transfer and education subsidy pro-
grams. For example, an increase in income theoretically
reduces the need for individuals to engage in transactional
sex, thus possibly reducing the frequency of unprotected
sex® and the number of sexual partners.>'®* However, as
one study in our analysis concluded, the benefits of cash
transfers may not outweigh the social benefits of transac-
tional sex.®* Interventions that provide financial incentives
for school enrollment and attendance may be strength-
ened by targeting additional social and educational assets
in school-based settings.

Furthermore, the transferability of evidence across
settings was difficult to determine given that all but one
of the studies of interventions related to school-level
environment were conducted in high-income countries,
and all but one of the studies of interventions related
to student-level educational assets were conducted in
middle- or low-income countries. Economic and cul-
tural differences among countries may have affected
the intervention components addressing school-related
factors and how these components were received by
participants. These differences could have been fur-
ther compounded by selection bias, a possible risk in
trials in which blinding is not possible;”” however, the
extent of this risk in the studies we examined is unclear
because allocation concealment was poorly reported.
Furthermore, although interventions related to edu-
cational assets did not include additional curriculum
components, the majority of schoollevel environment
interventions did, so that the effects of the school envi-
ronment and those of curriculum components could not
be disaggregated. However, results from the three-armed
Aban Aya trial, in which one arm focused on a curricu-
lum intervention and one on an intervention with cur-
riculum and environment components, suggest that
changes to the school environment had independent
effects on sexual risk behaviors.>

Our review itself also has limitations. Although we did
not deviate from the established protocol, we modified it
at the start of full-text screening to clarify which interven-
tions were to be included. Because the inclusion criteria
for intervention type were broad during screening of titles
and abstracts, these modifications did not affect initial
screening; however, some potentially relevant studies may
have been excluded during screening of full reports if the
interventions were insufficiently described. Although we
sought to minimize location and language bias by search-
ing multiple databases without language restrictions, it
is possible that our exclusion of studies published prior
to 1990 resulted in our missing some relevant research;
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however, because all of the studies we identified were pub-
lished after 1998, and most were published within the past
10 years, we feel this cutoff was generous and reasonable.
We were unable to assess publication bias owing to the
small number of studies.

Given the variability in how data were reported, which
is common in studies of social interventions,” analysis
required transformation of data into standardized effects
for school-level environment studies. Because several stud-
ies did not provide adequate information to standardize
effect sizes or provided effect data only for subgroups of
participants, we were unable to undertake meta-analyses
of educational asset outcomes and most school-level envi-
ronment outcomes. In the majority of cases, e-mails to
authors for missing data were not answered. As a result of
these issues, only a single meta-analysis was possible, and
we could not conduct meta-regression analysis to explore
the heterogeneity of effects.

Finally, while this review focused on interventions aimed
at school-level environment and student-level educational
assets to potentially illuminate the theory of human func-
tioning and school organization,” we were disappointed
to find that no studies addressed both school- and student-
level domains simultaneously.

Implications for Policy and Research

Our findings are generally consistent with those of other
reviews examining school-level environment interven-
tions, which concluded that evidence is insufficient to
assess the probability that these programs improve
sexual health.** Unlike prior investigators, we were
able to conduct a meta-analysis, the results of which sug-
gest that interventions modifying aspects of the school
environment, such as school climate or access to caring
adults, have the potential to delay sexual debut. Our
narrative synthesis indicates it is plausible that inter-
ventions aimed at improving studentlevel assets can
be effective in reducing levels of pregnancy and STDs;
this conclusion is supported by reviews that have exam-
ined the broader impacts of sexual health interventions
in low- and middle-income countries.”>’"® However,
our analysis of the relationship between intervention
effects on sexual behaviors and educational outcomes
and those on pregnancy and STDs fails to reveal a clear
pathway by which the interventions affect health out-
comes. Because subsidy and cash transfer programs are
expensive,”’ ample opportunity exists for new research
to explore the causal mechanisms of these programs, as
well as any added benefits to combining these programs
with other intervention components known to improve
sexual health.

More rigorous evaluation is needed to determine the
effects of school-environment interventions on long-term
sexual health outcomes, including pregnancy and STDs.
Investigators studying interventions that modify school
environment and educational assets should more clearly
conceptualize the mechanisms of change, and assess the

relationships between school-related outcomes and sexual
behavior and health. The theory of human functioning
and school organization provides a useful starting point
for identifying processes by which school-based and educa-
tional interventions may work to influence sexual behavior.
Cash transfer and educational subsidy programs may con-
sider how commitment to school prior to receiving finan-
cial support influences long-term outcomes, and whether
these programs may have synergistic effects if combined
with elements of school-environment interventions, such
as those that address school climate or student-teacher
relationships. As other reviews have concluded,® studies
should compare these interventions with and without cur-
riculum components. Specifically, future research might
collect more detailed information on the components of
such complex interventions, and their implementation, to
support greater understanding of how each component
contributes independently or interdependently to improve
outcomes. Finally, future reviews would greatly benefit
from improved reporting on risk of bias domains.
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RESUMEN

Contexto: Las intervenciones en entornos escolares dirigi-
das a modificar los conocimientos, actitudes y conductas de
salud sexual tienen efectos mixtos y, con frecuencia, insosteni-
bles en los resultados de salud sexual de los adolescentes. Sin
embargo, la evidencia observacional sugiere que hay factores
mds amplios relacionados con la escuela, como el clima esco-
lar y el logro educativo, que pueden influir en los resultados.
Meétodos: En julio de 2017, se realizaron busquedas en
nueve bases de datos de evaluaciones aleatorias y cuasi

International Perspectives on Sexual and Reproductive Health



experimentales de intervenciones que abordan el entorno esco-
lar o los activos educativos de los estudiantes, para examinar
si dichas intervenciones pueden promover la salud sexual de
los jovenes. Las biisquedas se limitaron a estudios publicados
a partir de 1990, pero no se restringieron por idioma. Los
estudios se evaluaron para determinar el riesgo de sesgo y se
sintetizaron de forma narrativa y metaanalitica.
Resultados: Las buisquedas produjeron 11 evaluaciones de
intervenciones relacionadas con el entorno escolar o los activos
educacionales de los estudiantes, publicadas de 1999 a 2016.
Debido a inconsistencias en los informes, el riesgo de sesgo no
fue claro para la mayoria de los estudios, por lo que el metaa-
ndlisis solo fue posible para un resultado. El metaandlisis de
tres ensayos aleatorios proporciono cierta evidencia de que las
intervenciones en el entorno escolar podrian retrasar el debut
sexual (razon de probabilidades agrupada, 0.5). La sintesis
narrativa de los resultados restantes encontré resultados mix-
tos, pero sugiere que las intervenciones que abordan el entorno
escolar pueden retrasar el debut sexual y que aquellas que
abordan los activos educacionales a nivel de los estudiantes
pueden reducir el riesgo de embarazo y de ITS.
Conclusiones: Se necesita evidencia adicional y mds rigu-
rosa para evaluar la probabilidad de que las intervenciones
que abordan los factores relacionados con la escuela sean efec-
tivas y para proporcionar una mejor comprension de los meca-
nismos mediante los cuales pueden trabajar para mejorar la
salud sexual de los adolescentes.

RESUME

Contexte: Les interventions en milieu scolaire qui cherchent a
modifier les connaissances, les attitudes et les comportements
en matiere de santé sexuelle ont des effets mitigés et souvent
éphémeres sur les résultats de santé sexuelle des adolescents.
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Lobservation donne cependant a penser que des facteurs plus
larges liés a la scolarité, comme le climat a Uécole et le niveau
atteint, peuvent influencer ces résultats.

Méthodes: Neuf bases de données ont été consultées en juil-
let 2017 a la recherche d’évaluations randomisées et quasi-
expérimentales d’interventions concernant P'environnement
au niveau de I’école ou les actifs éducatifs au niveau de Iéleve,
afin d’examiner si ces interventions peuvent favoriser la santé
sexuelle des jeunes. La recherche s’est limitée aux études
publiées depuis 1990, sans restriction de langue toutefois.
Outre une évaluation du risque de biais, les études ont fait
lobjet d’une synthese narrative et méta-analytique.
Résultats: La recherche a produit 11 évaluations, publiées
de 1999 a 2016, d’interventions relatives a I'environnement
scolaire ou aux actifs éducatifs de ’éleve. Faute d’uniformité
des rapports, le risque de biais n’a pas pu étre évalué claire-
ment pour la plupart des études et la méta-analyse ne s’est
avérée possible que pour un résultat. La méta-analyse de trois
essais randomisés tend a indiquer que les interventions en
milieu scolaire peuvent différer les premiers rapports sexuels
(RC groupé, 0,5). Pour le reste, la synthese narrative a produit
des résultats mitigés, donnant toutefois a penser que les inter-
ventions relatives a I’environnement scolaire peuvent différer
les premiers rapports sexuels et que celles ayant trait aux actifs
éducatifs de I’éleve peuvent amoindrir le risque de grossesse
et ’IST.

Conclusions: Des données supplémentaires et plus rigou-
reuses sont requises pour évaluer la probabilité d’efficacité des
interventions touchant aux facteurs scolaires et permettre de
mieux cerner les mécanismes par lesquels elles peuvent étre
utiles a 'amélioration de la santé sexuelle des adolescents.

Author contact: amy.peterson@etr.org
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TABLE 1. Selected characteristics of studies included in the systematic analysis of the effects of interventions addressing school environments or
educational assets on adolescent sexual health

Intervention

Intervention description

Study design and sample

Participant characteristics

Outcomes

School-environment
studies

Aban Aya Youth Proj-
ect, United States>®

Gatehouse Project,
Australia®

Positive Action, United
States®2%

122

Based on theory of triadic influ-
ence, Aban Aya consisted of a
social development curriculum
and a school/community interven-
tion that aimed to reduce high-risk
behaviors by targeting risk and
protective factors, enhancing sense
of self and cognitive-behavioral
skills, and strengthening family and
community ties. The intervention
was intended to affect all social
domains that influence children
(family, school, community) by pro-
viding parental support, increasing
youth-support programs in school,
and forging links among parents,
schools and local businesses
through a school task force.

Gatehouse’s goal was to reduce risk
behaviors and improve emotional
well-being by promoting social
inclusion and commitment to
education. The intervention had
four components: a student survey
about security, school life and com-
munication with teachers; a school
action team focused on school pol-
icies and teacher practices; consul-
tation and training on intervention
strategies; and a 10-week social-
emotional curriculum. Strategies
varied among schools but always
addressed school policy, included
the curriculum and promoted
inclusive relationships within

the classroom. Intervention and
comparison groups each consisted
of three cross-sectional samples,
two years apart, all of which were
followed for four years.

Based on the theory of self-
concept, Positive Action was a
multicomponent, school-based
program designed to improve
student behaviors by strengthen-
ing school climate, relationships
and engagement in learning. The
program included a classroom cur-
riculum as well as family and com-
munity involvement components;
principals received a kit providing
directions for a schoolwide climate
program to promote the core
elements of the curriculum and to
encourage and reinforce positive
actions throughout the school.

-Randomized controlled trial

«Unit of randomization: School
«Baseline sample: Intervention
group had 366 students at 4
schools; comparison group had
372 students at 4 schools
«Follow-up: 3 years postbaseline
«Attrition: 20% turnover each year;
51% of original sample completed
final follow-up

-Randomized controlled trial

+Unit of randomization: School
«Baseline sample: Intervention
group had 966-1,343 students
(number varied by year) at 11
schools; comparison group had
1,342-1,497 students at 14 schools
«Follow-up: 2 and 4 years
postbaseline

«Response rates: 66-75%

«Randomized controlled trial

«Unit of randomization: School
«Follow-up sample: Intervention
group had 976 students at 10
schools; comparison group had
738 students at 10 schools
«Follow-up: 5 years postbaseline
«Attrition: Baseline sample size and
attrition not reported

«Mean age: 11 (5th grade)
«Gender: 51% female, 49% male
Race/ethnicity: School popula-
tions were 91% African-American
-Socioeconomic status: 77% of stu-
dents received federally subsidized
school meals

-Age: 13-14 (8th grade)

«Gender: 52-55% female
Race/ethnicity: Not stated
«Socioeconomic status: Not stated

+Age: 10-11 (5th grade)

-Gender: 50% female, 50% male
Race/ethnicity: 26% Hawaiian,
23% multiethnic, 9% white, 5%
other Pacific Islander, 5% Japanese,
21% other Asian, 2% Native
American, 2% black, 8% other, 2%
unknown

-Socioeconomic status: Not stated

3 years postbaseline

+Recent sexual intercourse:

Males: Effect size from GEE, 0.65*
Females: ns

«Used a condom “all the time”:
Males: Effect size from GEE, 0.66*
Females: ns

2 years postbaseline
«Ever had sex:

Odds ratio, 0.8 (0.6-1.2)

4 years postbaseline
«Ever had sex:

Odds ratio, 0.6 (0.4-0.8)***

5 years postbaseline
sLifetime sexual activity with
opposite gender:

Odds ratio, 0.2 (0.1-0.7)*

Table continues
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TABLE 1 (continued)

Intervention

Intervention description

Study design and sample Participant characteristics

Outcomes

PREPARE, South
Africa®

PREPARE was a multicomponent
intervention hypothesized to
synergistically reduce sexual risk
behaviors and intimate partner vio-
lence by providing social support
and by changing norms.The in-
tervention comprised a 21-session
educational program, school
health services delivered by a nurse
and a school safety program. The
latter had two components: Teams
consisting of principals, teachers,
school safety officers, parents and
police officers attended a two-day
training session on laws regarding
sexual violence and on action
plans for a school safety audit; and
randomly selected students par-
ticipated in a photovoice project (a
qualitative method using photog-
raphy, storytelling and discussion)
to identify unsafe situations and
places within the school.
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*Randomized controlled trial
+Unit of randomization: School
-Baseline sample: Intervention
group had 1,748 students at 20
schools; comparison group had
1,703 students at 22 schools
«Follow-up: 6 and 12 months

«Gender: 58-62% female
Race/ethnicity: Not stated
Socioeconomic status: Mean score
of 6.0 (standard deviation, 1.7)

in both groups on an undefined
socioeconomic index

«Attrition: 6% at 6 months and 12%

6 months postbaseline

«Ever had vaginal or anal sex:
Odds ratio, 1.0 (0.8-1.5)

«Ever had vaginal, anal or oral sex:
Odds ratio, 1.2 (1.0-1.5)

«Vaginal sex frequency in last 6
months:

Beta, 0.12 (-0.03t0 0.3)

+Anal sex frequency in last 6 months:
Beta, 0.02 (-0.1t0 0.1)

«Condom use at last sex:

QOdds ratio, 0.7 (0.4-1.4)
«Condom use frequency in last 6
months:

Beta, 0.1 (-0.2t0 0.4)
«Contraceptive use (excluding con-
doms) at last sex:

QOdds ratio, 1.2 (0.7-2.3)

«Lifetime number of partners:
Beta, 0.4 (—0.4t0 1.0)

12 months postbaseline

«Ever had vaginal or anal sex:
Odds ratio, 1.1 (0.8-1.4)

«Ever had vaginal, anal or oral sex:
Odds ratio, 1.1 (0.8-1.4)

«Vaginal sex frequency in last 6
months:

Beta, 0.08 (-0.1t0 0.3)

+Anal sex frequency in last 6 months:
Beta, 0.1 (-0.02t0 0.3)

«Condom use at last sex:

Odds ratio, 0.6 (0.3-1.3)
«Condom use frequency in last

6 months:

Beta, 0.1 (-0.4t00.3)
«Contraceptive use (excluding con-
doms) at last sex:

QOdds ratio, 1.2 (0.7-2.1)

«Lifetime number of partners:
Beta, —0.03 (0.7 t0 0.6)

Table continues
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TABLE 1 (continued)

Intervention

Intervention description

Study design and sample

Participant characteristics

Outcomes

Seattle Social Develop-
ment Project (SSDP),
United States*®'

124

Based on the social development
model, SSDP was theorized to
reduce risk behaviors by increasing
student bonding to school via
teacher training, parent education
and social competence training.
Teachers received in-service
training on three instructional
methods: proactive classroom
engagement, interactive teaching
and cooperative learning.
First-grade teachers delivered a
cognitive and social skills training
curriculum. Students assigned

to the “full” intervention group
attended intervention schools

for grades 1-6; those in the “late”
intervention group attended such
schools in grades 5-6.

+Quasi-experimental study

«Unit of study: School

-Baseline sample: Intervention
group had 156 students (full) and
267 students (late) at 12 schools;
comparison group had 220 stu-
dents at 5 schools

«Follow-up: 6,9 and 18 years
postintervention

+Attrition: 7% at 6 years, 7% at 9
years and 6% at 18 years

«Mean age: 11 (5th grade) at base-
line survey

«Gender: 46-51% female in the
three groups

-Race/ethnicity: 47% white, 26%
black, 21% Asian, 7% other
«Socioeconomic status: 56-59% of
students in the three groups were
enrolled in National School Lunch/
School Breakfast Program

6 years postintervention

Mean percentage-point difference
between intervention groups and
control group:

«Lifetime sexual intercourse:

Full intervention: —10.9 (-19.2 to
—1.4)*

Late intervention: —6.9 (—-14.0 to
1.0)

«Lifetime multiple partners:

Full: -11.8 (-21.7 to -0.7)*

Late: —2.4(-11.1t07.2)

«Ever pregnant:

Full: —9.3 (-17.3t0 0.0)

Late: 1.0 (-7.8t0 8.9)

«Ever gave birth:

Full: =7.3 (=154 t0 2.0)

Late: 1.9 (-6.8t0 9.1)

9 years postintervention
Comparison between full interven-
tion group and control group:
«Ever had sex:

Not reported

+Age at sexual debut:

Mean difference, —0.6 (-1.1 to
-0.1)t

«Condom use frequency in past year:
Mean difference (on a 1-5 scale),
-0.2(-0.61t00.2)

«Condom use at last sex:

Odds ratio, 1.9 (1.1-3.2)*
«Condom use at first sex:

Odds ratio, 1.4 (0.9-2.3)

«Number of partners:

Mean difference, 0.6 (0.1-1.0)*
«Ever pregnant/caused a pregnancy:
Female: Odds ratio, 0.5 (0.3-0.9)*
Male: Odds ratio, 1.0 (0.5-1.8)
«Ever had birth/fathered a child:
Female: Odds ratio, 0.4 (0.2-0.8)*
Male: Odds ratio, 1.2 (0.6-2.5)
«Ever had STD:

Odds ratio, 0.7 (0.4-1.3)

18 years postintervention
Comparison between intervention
groups and control group:

+Age at sexual debut:

Not reported

«Ever had STD:

Full: Odds ratio, 0.3**

Late: Odds ratio, 0.8

Table continues
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TABLE 1 (continued)

Intervention

Intervention description

Study design and sample

Participant characteristics

Outcomes

Educational assets
studies

Kenya Education Sub-
sidy Program, Kenya**

Kenya School Support
Program, Kenya®**¢

Promise Place Pro-
gram, United States®

The Kenya Education Subsidy
intervention aimed to reduce
adolescents’dropout, pregnancy
and marriage rates by subsidizing
the cost of education for upper
primary school students, thereby
reducing economic risk factors. A
free school uniform was distributed
to each student at the beginning
of grade 6, and a second uniform
was delivered a year later if the stu-
dent was still enrolled in the same
school. The subsidy, delivered over
two years, totaled ~US$12 per
student.

Based on the social development
model, the Kenya School Support
Program provided orphaned ado-
lescents with financial support and
counseling to increase attachment
to school and reduce the risk of
dropout, and thereby reduce levels
of HIV risk factors. Intervention par-
ticipants received school uniforms,
school fees, sanitary pads and
underpants, as well as monitoring
and assistance from a community
visitor. All households in the inter-
vention and comparison groups
received twice-monthly food
supplements and mosquito nets
and blankets.

Promise Place was a school-based
case management interven-

tion to prevent repeat teenage
pregnancy. Family Advocates met
with intervention participants

to identify and help set family,
personal and graduation goals,
and to help prioritize needs and
identify resources. Advocates spent
at least two hours/month with
students, including counseling

and (for those on maternity leave
or with failing attendance) home
visits. When a student graduated,
dropped out or returned to their
school, they were considered to be
in aftercare, which helped students
obtain community resources and
promoted continuity of care.
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*Randomized controlled trial
+Unit of randomization: School
+Baseline sample: Intervention and
comparison groups had a total of
19,289 students; each group had
82 schools

«Follow-up: 3, 5 and 7 years
postintervention

«Attrition: 4% (both sexes) at 3
years; 15% of females and 9%

of males at 5 years; and 40% of
females and 33% of males at 7
years

*Randomized controlled trial
+Unit of randomization: House-
holds in close proximity
-Baseline sample: Intervention
group had 53 youth; comparison
group had 52 youth

+Follow-up: 12 and 24 months
postbaseline

+Attrition: 2% in both groups at
12 months, and 2% in interven-
tion group and 6% in comparison
group at 24 months

«Quasi-experimental study
+Unit of study: School

+Baseline sample: Intervention
group consisted of 64 pregnant
and 76 parenting students at

1 school; comparison group
consisted of 47 pregnant and 16
parenting students at 1 school
«Follow-up: 24 months
postbaseline

+Attrition: 44% in intervention
group and 46% in control group

*Mean age: 13

«Gender: 49% female, 51% male
+Race/ethnicity: Not stated
-Socioeconomic status: Not stated

-Age: 12-14 (mean, 12.9)

«Gender: 59% female, 41% male
Race/ethnicity: 100% Luo
-Socioeconomic status: Not stated

+Age: 13 or older; >70% in each
group were aged 16-18

«Gender: 100% female
Race/ethnicity: 46% Hispanic,

34% black, 8% white, 12% other in
intervention group; 70% Hispanic,
13% black, 8% white, 10% other in
comparison group
-Socioeconomic status: 64-65% of
students were enrolled in Medicaid

Outcomes reported by par-
ticipants, teachers and peers
(percentage-point differences
between intervention and com-
parison groups):

3 years postintervention

«Ever pregnant/caused a pregnancy:
Females: -2.7 (SE, 1.1)*

Males: —0.2 (SE, 0.3)

5 years postintervention

«Ever pregnant/caused a pregnancy:
Females: —4.4 (SE, 1.7)**

Males: 0.5 (SE, 0.5)

7 years postintervention
«Condom use at last sex:

Females: 1.7 (SE, 2.1)

+Age of oldest partner ever:

Females: —26.9 (SE, 22.6)

«Ever pregnant/caused a pregnancy:
Females: —3.2 (SE, 2.1)

Males: 0.2 (SE, 1.8)

Biomarkers (percentage-point dif-
ferences between intervention and
comparison groups):

7 years postintervention

«Tested positive for HIV:

Females: 0.4 (SE, 0.6)

Males: 0.1 (SE, 0.2)

«Tested positive for HSV-2:

Females: 0.9 (SE, 1.4)

Males: 0.5 (SE, 0.9)

12 months postbaseline
Ever had sexual intercourse:
GEE,-1.5
24 months postbaseline
Ever had sexual intercourse:
GEE, -0.1

24 months postbaseline
Proportion not pregnant, among
those pregnant at baseline:
Control: 0.66 (0.41-0.82)
Intervention: 0.90 (0.72-0.97)
Risk difference: p=0.002
«Proportion not pregnant, among
those parenting at baseline:
Control: 1.00 (CI not reported)
Intervention: 0.93 (0.79-0.98)
Risk difference: ns

Table continues
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TABLE 1 (continued)

Intervention

Intervention description

Study design and sample

Participant characteristics

Outcomes

South Africa Cash
Transfer Program,
South Africa®

Zimbabwe School
Support Program,
Zimbabwe*”

126

This conditional cash transfer pro-
gram was designed to reduce HIV
incidence among young women
by increasing school enrollment.
Each month, intervention partici-
pants received 100 Rands (R), and
their parent/guardian received
R200, if the student attended
school on at least 80% of school
days in that month, for up to three
years. The funds were deposited di-
rectly into separate bank accounts
for the young woman and for the
parent/guardian.

Based on the social development
model, this intervention provided
support to keep orphan girls in
school to reduce their HIV risk.
Mechanisms of support included
payment of school fees and pro-
vision of exercise books, uniforms
and other supplies (e.g., soap,
sanitary napkins); helpers (female
teachers) were trained to monitor
participants’attendance and to
assist with absenteeism problems,
but were not to provide special
HIV or life-skills training. When girls
started high school, new helpers
were selected and trained for those
schools.

*Randomized controlled trial
+Unit of randomization: Individual
-Baseline sample: Intervention
group had 1,225 youth; compari-
son group had 1,223 youth
«Follow-up: 12 months (survey)
and 36 months (STD testing)
postbaseline

-Attrition at final follow-up: 5% in
intervention group and 13%in
comparison group

*Randomized controlled trial

«Unit of randomization: School
«Baseline sample: Intervention
group had 184 students at 13
schools; comparison group had
145 students at 12 schools
«Follow-up: 12 and 24 months
postbaseline

«Attrition: 3% in intervention group
and 4% in comparison group at 12
months, and 7% in intervention
group and 18% in comparison
group at 24 months

-Age: grades 8-11 (range, 20-28%
per grade)

«Gender: 100% female
-Race/ethnicity: Not stated
-Socioeconomic status: 33-35% of
students had food insecurity

<Mean age: 12

«Gender: 100% female
-Race/ethnicity: Not stated
-Socioeconomic status: Mean no. of
assets in home was 3.2-3.3 in each
group (scale, 0-12)

12 months postbaseline

«Had pregnancy in past 12 months:
Relative risk, 0.9 (0.8-1.2)
«Sexual debut:

Hazard ratio per person-year, 0.9
(0.8-1.1)

«Had unprotected sex in past 3
months:

Relative risk, 0.8 (0.7-1.0)*

«Had any partner in past 12 months:
Relative risk, 0.9 (0.8-1.0)*

«Had muiltiple partners in past 12
months:

Relative risk, 0.9 (0.7-1.1)

«Had partner aged >25:

Relative risk, 0.9 (0.6-1.1)
«Partner age difference =5 years:
Relative risk, 0.9 (0.7-1.1)

36 months postbaseline
«Tested positive for HIV:

Hazard ratio, 1.2 (0.9-1.7)
«Tested positive for HSV-2:

Hazard ratio, 0.9 (0.7-1.2)

12 months postbaseline

«Ever had sexual intercourse:

Not reported

24 months postbaseline

«Ever had sexual intercourse:
GEE,-0.3

Pregnancy status (as reported by
teachers/peers):

Not reported

Table continues
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TABLE 1 (continued)

Intervention

Intervention description

Study design and sample

Participant characteristics

Outcomes

Zomba Cash Transfer
Program, Malawi*®*'

Theorized to reduce levels of
economic risk factors for HIV and
increase school enrollment, this
program provided monthly cash
transfers to participants and their
guardians to reduce risk of STls.
Cash transfers were provided
either unconditionally or on the
condition that the participant had
attended school at least 75-80%
of the time during the previous
month. Cash was split between
guardian and participant; the
amount varied randomly by enu-
meration area and by individual.
School fees were paid directly to
the school for recipients eligible
to attend secondary school. The
program targeted two groups of
young women: those enrolled

in school at baseline (baseline
schoolgirls) and those who were
out of school at baseline (baseline
dropouts).

*Randomized controlled trial

+Unit of randomization: Enumera-
tion area

+Baseline sample: Intervention
group had 727 participants from
88 enumeration areas; comparison
group had 1,050 participants from
88 enumeration areas

+Follow-up: 12 months (survey)
and 18 months (STl testing)
postbaseline

-Attrition: At 12 months, 7-10% in
the intervention group (depend-
ing on baseline school attendance
status), but not reported for the
comparison group; at 24 months,
4% overall

-Age: 12-22 (mean, 15.6)

«Gender: 100% female
Race/ethnicity: Not stated
-Socioeconomic status: Not stated

12 months postbaseline
«Sexual debut:

Among schoolgirls at baseline:

QOdds ratio, 0.7 (0.4-1.1)
Among dropouts at baseline:
Odds ratio, 0.7 (0.3-1.5)
«Condom use with at least one
partner:

Among schoolgirls at baseline:

Odds ratio, 1.1 (0.7-1.8)
Among dropouts at baseline:
QOdds ratio, 0.7 (0.4-1.2)
«Had sex once per week:

Among schoolgirls at baseline:

QOdds ratio, 0.5 (0.3-0.8)***
Among dropouts at baseline:
QOdds ratio, 0.5 (0.3-0.9)***
«Had partner older than 25:

Among schoolgirls at baseline:

Odds ratio, 0.2 (0.1-0.6)***
Among dropouts at baseline:
Odds ratio, 0.8 (0.4-1.5)
«Currently pregnant:

Among schoolgirls at baseline:

Odds ratio, 0.7 (0.4-1.4)
Among dropouts at baseline:
Odds ratio, 0.6 (0.3-1.1)

18 months postbaseline
«Tested positive for HIV:

Among schoolgirls at baseline:

QOdds ratio, 0.4 (0.1-0.9)*
Among dropouts at baseline:
QOdds ratio, 1.4 (0.7-2.6)
«Tested positive for HSV-2:

Among schoolgirls at baseline:

QOdds ratio, 0.2 (0.1-0.7)***
Among dropouts at baseline:
QOdds ratio, 1.0 (0.5-2.2)
«Tested positive for syphilis:

Among schoolgirls at baseline:

Odds ratio, 0.9 (0.1-6.9)
Among dropouts at baseline:
Odds ratio, 1.6 (0.3-10.0)

*p<.05. **p<.01. ***p<.001. tp<.10. Notes: Unless otherwise noted, all odds ratios, effect sizes and similar results represent outcomes in the intervention group relative to the comparison
group, “sex” refers to vaginal intercourse and outcomes were self-reported. An outcome is described as“not reported”if the measure was listed as an outcome in the article but no results were
reported; such instances are noted here because of their relevance to assessment of risk of bias. Percentages may not total 100% because of rounding. GEE=generalized estimating equation.

ns=not significant. SE=standard error. Cl=confidence interval.
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TABLE 2. Risk of bias in studies included in systemic review, by domain
Intervention Random generation Allocation Blinding Complete Selective Accountedfor  Other sources
of allocation concealment outcome data outcome clustering of bias
sequence reporting
Aban Aya Youth Project® Unclear Unclear Unclear Unclear Unclear Low Low
Gatehouse Project® Unclear Unclear Unclear Unclear Unclear Low High
Kenya Education Subsidy Program** Low Unclear Unclear High Unclear Low Low
Kenya School Support Program?*°© Low Unclear Unclear Low Unclear Unclear Low
Positive Action®2% Unclear Unclear Unclear Unclear Unclear Low High
PREPARE®2 Low Low High Unclear Unclear Low Low
Promise Place Program® na na Unclear High Unclear High Low
Seattle Social Development Project®®' na na Unclear Unclear Unclear Low High
South Africa Cash Transfer Program® Unclear Low Unclear Unclear High na Low
Zimbabwe School Support Program*” Unclear Unclear Unclear Unclear Unclear Low Low
Zomba Cash Transfer Program®* Low Unclear Unclear Low High Low High
Note: na=not applicable (because study was quasi-experimental or because unit of randomization was individuals rather than groups).
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APPENDIX FIGURE 1. Conceptual model of theory of human functioning and school

organization
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Source: Markham WA and Aveyard P, A new theory of health promoting schools based on human
functioning, school organisation and pedagogic practice, Social Science & Medicine, 2003,

56(6):1209-1220.
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APPENDIX FIGURE 2. Sample search string and number of results

Search Query No. of results
number

S1 (Educat* OR school).ti,ab. 553,564
S2 (Goal* OR likelihood OR probability OR intention* OR aspiration* OR engagement OR involvement OR 4,754,599

commitment OR interest OR contribution OR dislike OR attainment OR asset* OR failure OR attendance OR
success* OR system*).ti,ab.

S3 S1ANDS2 164,580

S4 (wide OR ethos OR climate OR environment OR culture OR manag* OR organization OR aggregat* OR 8,091,877
governance OR context OR effects OR difference* or inequalit* OR variation OR influence* OR factor*).ti,ab.

S5 S1ADJ3S4 26,946

S6 (“locus of control” OR “internal poverty” OR “external poverty” OR “positive youth development” or “youth 6,262
development” OR “interschool variation”).ti,ab.

S7 S30RS50RS6 187,238

S8 (pregnan* OR conception OR abortion OR “family planning” OR “safe* sex” OR “protected sex” OR “unsafe sex” 595,332

OR “unprotected sex” OR “sexual behavio?r” OR “sexual risk” OR “sexual risk-taking” OR “sexual intercourse”

OR “sexually active” OR sexuality OR (sex* ADJ2 initiation) OR (sex* ADJ2 activity) OR (sex* ADJ2 debut) OR
condom OR STIOR STD OR “sexually transmitted infection” OR “sexually transmitted disease” OR chlamydia OR
gonorrhea OR contracept* OR “birth control” OR abstinen* OR “barrier method*” OR (intrauterine ADJ1 (device
OR system OR contracept*)) OR “long-acting reversible contracept*” OR LARC).ti,ab.

S9 S7 AND S8 14,346

S10 (evaluat* OR assess* OR intervention OR (randomi#e* ADJ3 (control OR controlled OR trial OR quasi)) OR 4,530,184
“quasi-experimental” OR “control arm” OR “control group”).ti,ab.

S11 (((process OR formative OR pilot OR preliminary) ADJ2 evaluation) OR feasib* OR accept* OR delivery OR 832,521
(intervention ADJ3 (implementation OR planning))).ti,ab.

S12 (program evaluation or research design or controlled clinical trials as topic or controlled clinical trial or 473913
evaluation studies).sh.

S13 S100RS110RS12 5,243,120

S14 S9ANDS13 7,766

S15 limit 14 to yr="1990-Current” 6,778
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Total number of
records from
databases

=39,378

Identified through
alternate sources =2

APPENDIX FIGURE 3. PRISMA flow diagram showing number of references that were identified,
included and excluded, and reasons for exclusion

Not from 1990 or
after=3

No sexual health
outcome = 16,433

Not adolescent
population = 622

Not outcome
evaluation = 10,022

Duplicates
removed
=10,570

Titl d abstract
I e:cr;e:nesdrac ’ Excluded
=28,810 = 28,485
Full text

unobtainable =5

Full text screened
=320

Not school-based
setting = 1,262

Not eligible
intervention = 143
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No sexual health
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Reports included in
synthesis
=17 (11 studies)
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Not outcome
evaluation = 26

Not school-based
setting = 25

Not eligible
intervention = 207
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