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Abstract

Young adolescents in Sub Saharan Africa (SSA) are at high risk of involvement in sexual risk
behaviors; and curable sexually transmitted infections (STI), herpes simplex virus type 2 (HSV-2),
human immunodeficiency virus (HIV) and unintended pregnancies remain persistently high in
this population. Evidence based strategies are urgently needed to improve these outcomes. The
aim of this systematic review was to synthesize the evidence from randomized controlled trials
(RCT) to determine whether school-based interventions promote safe sex behaviors, reduce sexual
risk behaviors and risk of curable STIs, HSV-2, HIV and unintended pregnancies among young
adolescents aged 9 to 19 years in SSA. Electronic databases were searched for published studies
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and manual searches were conducted through reviewing of references of cited literature in the
English language up to December 2019. Two independent reviewers screened and abstracted the
data. We identified 428 articles and data from nine RCTs (N=14,426 secondary school students)
that fulfilled the selection criteria were analysed. Two studies measured pregnancy as an outcome
and showed significant declines in unintended pregnancies. Of the five studies that measured HIV/
AIDS related-knowledge, condom-use outcomes (hormative beliefs, knowledge, and self-efficacy)
and attitudes to HIV testing, four showed significant improvements. Of the six studies that
measured sexual debut, four reported moderate but non-significant declines and in two studies
sexual debut information was either incomplete or unreliable. One study measured curable STIs
and found no significant declines; whilst the second study that measured HSV-2 and HIV, no
significant declines were observed. This review highlights the need to undertake well-designed
research studies to provide evidence on the impact of interventions on curable STIs, HSV-2 and
HIV, critical to improving the health of young adolescents.

Keywords

Systematic review; sub-Saharan Africa; schools; interventions; young adolescents; sexual risk
behaviors; sexually transmitted infections; HIV; unintended pregnancies

Introduction

Sub-Saharan Africa (SSA) bears a disproportionate burden of curable sexually
transmitted infections (STIs) including herpes simplex virus type 2 (HSV-2) and human
immunodeficiency virus (HIV) [1-4]. Despite the scale up and widespread coverage of
prevention and treatment programs for STIs and HIV, the overall prevalence and incidence
of these infections remains unacceptably high [3, 5].

The HIV epidemic in SSA is characterized as heterosexually driven and many countries

in the region experience epidemics that are generalized and hyper-endemic with HIV
prevalence exceeding 15% in the adult population. The largest number of new infections
occur in young women 15-24 years [1, 6, 7] and contribute to about 25% of new HIV
infections [1] and about 80% of all HIV positives [1, 8]. Whilst young women acquire HIV
at least 5-7 years earlier [1, 9, 10] and HIV prevalence is at least seven to eight times higher
than in similar aged young men [6, 8, 9, 11], men tend to acquire infection later in life and
prevalence increase rapidly [9, 11-13].

Data from school-based surveys have shown the persistently high HIV prevalence among
high school students and these surveys have provided an opportunity to better understand the
HIV epidemic in younger populations, time to HIV acquisition and risk factors contributing
to HIV acquisition [14-16]. Furthermore, the surveys showed that one in four students

were already sexually active, pregnancy prevalence was 3.3%, HIV prevalence was 6.8%

in girls and 2.7% in boys and girls with older sex partners were three to four times more
likely to be HIV positive [15]. Clues on HIV transmission among high school students,
showed that there was limited spread among students within and across schools and that
young girls were more likely to have acquired their infection from community members
[16]. Similarly, studies from the region have shown that young adolescents have high rates
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of unintended pregnancies and are particularly vulnerable to curable STls including HSV-2,
which are significant risk factors for HIV acquisition and transmission, and poor health,

and birth outcomes [17-20]. These findings suggest that schools should be considered as
important venues for intensifying prevention efforts to improve adolescent health and reduce
unintended pregnancies, STIs and STI related HIV acquisition and transmission.

Adolescence is a crucial stage for psychosocial, social, cognitive, and emotional
development [21-23] and contributes to determining adolescents’ ability to perceive

and judge risk effectively. Furthermore, multiple complex and diverse structural, social,
behavioral, and biological cofactors contribute to influencing risk (Supplementary Figure 1).
However, appropriate information, education, guidance and support could help adolescents
as they transition through this developmental period [23]. STI and HIV risk reduction
programs in schools are crucial to develop young people’s identities and characters to
enhance self-esteem and rational decision-making to reduce or delay early sexual debut
towards safer adulthood [21, 24]. Nevertheless, a high proportion of high school students
are already sexually active [16], suggesting that early sexual debut persists [11, 25]. In
addition to the high prevalence of HIV, unintended pregnancies and STIs, and poor school
completion rates also lead to poor health and economic outcomes among adolescents [11,
25-27]. As majority of adolescents are likely to be in schools, the school environment
provides an opportunity for the delivery of programs to initiate and promote healthy
behaviors and decision-making skills to minimize sexual risk behaviors and reduce the risk
of curable STIs, HSV-2, HIV and unintended pregnancies that potentially lead to adverse
health, educational and economic outcomes [24, 27-29].

School-based programs should therefore be practical as they are time, place, and population-
specific, offer a suitable platform to promote health and minimize health risks [21], have

the ability to reach large numbers of young adolescents simultaneously [30] and has the
potential to transform country-level HIV epidemics [31]. Numerous school and community-
based adolescent focused life-skills programs have been initiated to empower young people
in communities to lead positive and healthy lives, pursue successful futures and stay

HIV free [11, 32-35]. Several systematic reviews have also assessed and evaluated the
effectiveness of interventions for adolescents to improve adolescent health, reduce the risk of
curable STIs, HSV-2, HIV and unintended pregnancies [30, 36-42]. However, these reviews
included studies of different study designs, were of varying quality and implemented both
within schools and the broader community environments which could potentially bias the
results [43]. To address the evidence gap, the current systematic review is based on RCTs,
as the RCT study design offers the highest level of evidence and implementation within a
school environment was expected to ensure maximum exposure, fidelity and reach of the
interventions to the target population.

The aim of this systematic review was to synthesize the evidence from RCTSs to determine
whether school-based interventions promote safe sex behaviors, reduce sexual risk behaviors
and risk of curable STIs, HSV-2, HIV and unintended pregnancies among young adolescents
aged 9 to 19 years in SSA.
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Methods

Search Strategy and selection criteria

To synthesize the research evidence, the systematic review followed the Preferred
Reporting Items for Systematic Reviews (PRISMA) guidelines (Supplementary Table 1)
[44-46]. Two independent reviewers (NS and NN) systematically searched electronic
databases for published studies (PubMed, PubMed Central, Cochrane and Clinical Trials.gov
registry), and conducted manual searches through reviewing of references of cited
literature in the English language up to December 2019. Abstracts and studies that
assessed programs and interventions for adolescents for reducing sexual risk behaviors
and reducing the risk of curable STIs, HSV-2, HIV and unintended adolescent
pregnancies were reviewed. The search terms used individually and in combination
were “interventions”/ “programs” for adolescents”, “sexually transmitted infections”,
“STIs”, “HIV”, “HSV-2”, “acquired immunodeficiency syndrome”. “AIDS”, “HIV

prevention strategies/ interventions /programs”, “randomized control trials”, “school-based

interventions”, “adolescent pregnancy prevention”, “teenage pregnancies”, “unplanned
pregnancies”, “unintended adolescent pregnancies”, “risk reduction”, “sexual debut”,
“adolescent risk behaviors”, “sub-Saharan Africa”, SSA and “Africa” for all completed or

ongoing studies. Both reviewers reviewed all abstracts independently.

Eligibility criteria
Acrticles were eligible if studies were individual or cluster RCTs, interventions that promoted
positive sexual reproductive health to reduce sexual risk behaviors and risk of curable STls,
HSV-2, HIV and unintended pregnancies among young adolescents aged 9 to 19 years,
attending primary school through to high school during the time of study participation;
implemented within a school environment; located in SSA and peer-reviewed published
articles. Studies were excluded if the interventions were not implemented as RCTs [47],
were community-based [48-50], computer-based [51], university-based [52], not based in
the SSA [53] or were conference presentations [54].

Study Selection

The two-independent reviewer (NS and NN) searches generated a total of 442 articles
(Figure 1). All the articles were combined in Zotero reference manager software (version
5.0.60, Roy Rosenzweig Center for History and New Media, Fairfax, Virginia) and checked
for duplicates. A total of 14 duplicates were excluded and the remaining articles were
exported to Covidence systematic review software (Melbourne, Australia Veritas Health
Innovation) [55] where each reviewer screened the titles and abstracts of articles related to
eligibility criteria. Screening results of the two reviewers were merged for comparison and
discrepancies were discussed with discrepancy resolution and to reach consensus. Of the
428 articles screened, 394 articles were excluded as the study design, study location and
topic/focus did not meet the eligibility criteria. Following a full-text review of the remaining
34 articles, 12 articles were excluded as three were determined to be in the incorrect setting,
three were not deemed to be RCTs, four were based on process and cost evaluation and

one study was still in progress [56]. Of the remaining 22 articles, nine articles [57-65]
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contributed to unique independent RCTs that met the eligibility criteria and were included in
the final review analysis (Figure 1).

Data extraction and analysis

Results

Data were extracted into Covidence software (Melbourne, Australia Veritas Health
Innovation) [55] using the Cochrane guidelines [66]. Data were collected on; context
(country and setting), participants (location, grade, gender, and age), study design
(intervention details, theoretical framework, implementation, and analysis), and the analyses
on study endpoints of sexual risk behaviors of age at sexual debut, condom use, unprotected
sex, abstinence, HIV knowledge, school dropout, curable STIs (Chlamydia trachomatis,
Neisseria gonorrhoeae, and Trichomonas vaginalis), HSV-2, HIV and pregnancy. Studies
with multiple publications on the study design, conceptual framework, baseline, and primary
outcome findings were merged to represent the primary study. For the quality assessment,
the Cochrane Collaboration’s tool [67] assessed risk of bias by evaluating selection bias-
random sequence generation, allocation and concealment; performance bias-blinding of
participants and personnel; detection bias-blinding of outcome assessment; attrition bias-
complete/incomplete outcome data and reporting bias-selective reporting and completeness
of reporting of assessed outcomes. To assess the quality of each study, the risk bias analysis
was undertaken and each study was scored and assessed as being of “low risk”, “high risk”
or “unclear” [67]. No studies were excluded based on quality.

Quality assessment of eligible studies

Table 1 shows the assessment of the nine studies included in the systematic review. Eight
studies reported on sequence generation for randomization and allocation concealment and
were at low risk of bias, however, in one study this was unclear [60]. To reduce performance
bias eight studies reported that schools were blinded to the intervention by study group

[57, 58, 60-65], whilst one study [59] was considered to be at high-risk of bias as the

unit of randomization were individuals and not schools, which could potentially result in
contamination of the two groups and reduce or exaggerate the effect estimates. To safeguard
against detection bias five studies reported that the outcome measurements were blinded
[59, 62—-65]; compared to four studies where the intervention assignment were known to

the assessors [57, 58, 60, 61]. All studies were at low risk of attrition as minimal loss to
follow-up was expected unless the learner left school prematurely. There was no evidence
of selective reporting of outcomes. However, in some studies, small sample sizes [59, 61]

or short follow-up periods [57, 58, 60, 63—65] may have reduced exposure time and require
results to be interpreted with caution.

Characteristics of eligible studies

The nine eligible studies were based in seven countries in SSA; two each were based in
Zimbabwe [57, 61] and South Africa [62, 63] and one each in Tanzania [64], Zambia
[58], Liberia [60], Swaziland [59] and Uganda [65]. The sample sizes across the studies
ranged from 135 [59] to 5,091 [64], with aggregate data available for 14,426 participants.
Participants were from primary and secondary/high school (grades 6 to 12) and their ages
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ranged from 9 to 19 years. One study focused on female orphans [61], whilst the remaining
eight included both males and females. Table 2 provides an overview of articles included in
the systematic review.

Characteristics of study design, intervention implementation, data collection and
measurements

Seven studies were guided by a theoretical framework that incorporated the Social Cognitive
Theory [60-64], Reasoned Action framework [60, 62, 63], Planned Behavior [62, 65],
Social ecological model [65] and Self-efficacy [59]. In some studies, the instruments were
adapted from a western-based program [59, 60]. All studies on behavioral interventions
provided information to promote positive healthy behaviors and a single study additionally
included financial support towards school fees, uniforms, and school supplies [61].

Community members [68], study staff [63], teachers [57, 59, 61, 64, 65, 69] and peer
educators [58, 64, 65] facilitated the delivery of interventions. Facilitator training ranged
from eight days [68] to two weeks [63], whilst some studies did not specify the duration of
facilitator training [58, 61, 64, 65] and others did not specify if training was provided [57,
59, 60]. Intervention form and delivery varied, either delivered thematically as educational-
programs and through role-playing in five studies [58, 60, 62—64], incorporated discussions
or lessons in five [57-59, 62, 63, 65] or provided with structural support [61]. The
intervention programs were delivered weekly for the duration of the study and ranged from
40 minutes to 1 hour 45 minutes per session. Majority of the programs were delivered

in schools during school hours [57-62, 64, 65], whilst one was delivered after school

hours [63, 64]. Overall, the exposure to the interventions varied with follow-up assessments
occurring as short as after two weeks [58] or approximately five years later [61]. Tables 2
and 3 show a summary of studies undertaken, interventions and implementation details.

All studies measured outcomes through self-administered questionnaires as aided, recall
closed-ended questions. However, aided recall questions tend to result in higher effect
estimates compared to unaided recall questions and could potentially lead to overreporting,
though they are suitable when underreporting is likely to occur especially with sensitive
sexual behavior data [70]. Measurement error could have occurred due to misunderstanding
of questions using self-administered questionnaires. For instance, results were non-
significant when asked “is abstinence effective in preventing HI\VV” [Adjusted odds ratio
(AOR)=1.38; 95% Confidence Interval (Cl) 0.62-3.10], but when asked “a person can
avoid HIV by abstaining” the intervention group had greater odds of responding correctly
(AOR=3.89; 95% CI 2.21-6.85) [58]. Therefore, in the assessment of outcomes, the
wording, formatting and ordering of questions was important in preventing bias and
variance [70]. In addition, six studies assessed knowledge about HIVV/AIDS, however, the
ascertainment of this outcome varied by study [57-60, 62, 63]. Burnett et al. [59] measured
HIV/AIDS knowledge using a 15-item scale and focused on three HIV prevention methods,
risk factors and misconceptions and myths about HIV/AIDS. Conversely, Jemmott et al.
[62] focused on transmission and consequences of HIV using a 48-item scale. Moreover,
one study used the audio computer-assisted self-interviews [61], considered to be highly
suitable for collection of sensitive data to minimize response bias [70]. The measurements
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assessed knowledge, self-efficacy, attitudes, and behaviors on sexual and reproductive
health. Biological measurements included curable STls [62], HSV-2 and HIV [61] and
pregnancy [57, 61].

Programs implemented for the control schools or individuals included a water purification
program [58], a modified general health program [60], delayed partial treatment [61] and
health promotion programs [57, 62], whilst some studies did not include any programs for
the control schools [59, 63]. All studies were RCT in design, however, in one study the
analysis of the outcome measurement was analysed as pre and post outcomes compared to
the analysis of differences between the control and intervention schools [59], whilst one
study placed students who chose not to participate into the control group [60], potentially
compromising the robustness of the RCT. Therefore studies without programs for the
control schools or who assigned refusals to the control group would be susceptible to

bias since blinding would less likely be maintained [71], or eliminated if participants
and/or investigators were blinded to the intervention and control groups [71]. More
importantly if cash transfer programs as interventions are implemented, blinding those
assigned to the intervention is often more difficult. Furthermore, contamination from the
intervention and control is possible in instances where both groups were located in the
same school or community [38]. Three studies used cluster random assignment of schools
to the intervention and controls to limit potential contamination [62—-64]. However, cross-
contamination is likely to occur if both study groups are located in the same school [38]. A
single study ensured that participants including participating schools were blinded to study
groups [62]. Agha [58] selected participants in a boarding school to reduce the possibility of
contamination from external sources.

Measured Outcomes

The primary outcome measures assessed for each of the studies are shown in table 4, whilst
table 5 shows the effect estimates of behavioral and biological outcome measures.

Behavioral Outcomes

Of the nine studies, seven [59-65] measured sexual debut or sexual initiation as an outcome
measure defined as ‘ever had’ sexual intercourse. Of these, five studies [60-63, 65] showed
no significant association on reported sexual debut between the study groups, whilst in

one study 33% (44/135) of participants had incomplete information on sexual behavior and
those that responded to ever having had sex was too small to be considered for any reliable
analysis [59]. However, one study reported the rate of sexual initiation declining from the
month 6 to month 12 follow-up in the intervention schools but was almost double among
males [Adjusted relative risk (aRR)=1.9, p=0.027] and females (aRR=1.6, p=0.019) in the
control schools [64].

Condom related outcomes assessed on knowledge [58, 62, 63], usage [62—-64] and self-
efficacy [59, 60, 62, 63]. Self-reported knowledge on condom-use improved and showed
of 0.07 (95% CI 0.04-0.10, p<0.001) [63]. The long term intervention effect on self-reported
knowledge on condom-use showed significant improvements with an observed mean
difference of 0.49 (95% CI 0.27-0.71; p<0.001) [62] and declines in unprotected sexual
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intercourse averaged over the follow-up period [Odds ratio (OR)=0.42, 95% CI 0.22-0.84],
yet these effects were not significantly reduced at 42 and 54 month follow-up compared
with 3, 6, and 12-month follow-ups [62]. Similarly, improvements in condom use had been
shown among males ($=0.217, p=0.004) but not among females ($=0.016, p=0.463) [64].
Although significant improvements were observed in condom use self-efficacy, negotiation,
one’s ability to convince partners to use condoms, one’s ability/technical skills of wearing

a condom [62] and/or condom negotiation [60], translating condom use knowledge and self-
efficacy to ensuring protected sexual intercourse remains a major challenge, highlighting the
potential for high rates of inconsistent condom use.

Knowledge about HIV and AIDS, including questions on prevention, risk factors and/or
misconceptions were assessed in five studies [57, 59, 60, 62, 63]. Three of the five studies
reported a significant increase on HIV/AIDS related knowledge [59, 62, 63]. Jemmott et al.
[62] reported a mean difference of 2.78 (95% CI 2.22-3.35; p<0.001), whilst Burnett et al
[59] reported significant differences between the intervention and control groups regarding
overall HIV knowledge (B=0.08, SE=0.02, p=0.001) and Rusakaniko showed an upward but
non-significant trend in HIV/AIDS related knowledge [57].

Of the three studies that measured HIV risk perception [58, 60, 63], Agha et al, showed

that those in the intervention group were 0.68 times as likely as the control group to report
that there was no chance of contracting HIV (aOR=0.68 95% CI 0.56-0.83) [58]. For
knowledge and normative beliefs about abstinence, Agha showed that students receiving the
peer sexual health intervention compared to the control groups were over three times more
likely (aOR=3.42, 95% CI: 1.01-11.54) to report that they had ever heard of abstinence;
almost four times more likely to report that a person can avoid HIV by abstaining from sex
(aOR=3.89, 95% CI: 2.21-6.85); over two times more likely to believe that it was normal
for a women to propose abstinence (aOR=2.28, 95% CI: 1.11-4.70) and approximately two
times more likely to believe that it is normal for a man to propose abstinence (aOR=1.96,
95% ClI: 1.06-3.62). However, knowledge of students to express that some people find

it difficult to abstain from sex (aOR=1.25, 95% CI: 0.73-2.15) and that abstinence was
effective in preventing STIs (OR=1.72, 95% CI: 0.79-3.72), HIVV (OR=1.38, 95% ClI: 0.62—
3.10) and pregnancy (OR=1.73, 95% CI: 0.82-3.66) were not significantly different to the
control group [58]. Similarly, Burnett et al reported the intervention effect for self-efficacy
scales for abstinence was significantly increased (p=0.14, SE=0.04, p=0.001) [59]. Overall,
all studies found significant intervention effects on improving HIV related knowledge,
normative beliefs in condom use, and positive attitudes toward HIV testing.

Whilst studies examined changes in attitudes and perception in sexual risk behaviors, a
single study examined outcomes five years post intervention and found declines in sexual
debut (14.3% vs 23.8%, x 2=4.26, p=0.04), ever married (11.2% vs 23.6%, x2=7.23, p=0.01)
and school dropouts (10.6% vs 29.4%, X2:16.4, p<0.01), whilst improvements in years of
schooling (mean 9.51 years vs 8.74 years, XZ:—4.9, p<0.01), meals per day (mean 2.66

vs 2.30, X2:3.02, p<0.01) and health-related quality of life (mean 0.82 vs 0.79, p=0.03)
were observed [61]. Using pre and post analysis Burnett et al reported successful increase in
HIV testing in the intervention group and protective behaviors of getting an HIV test [59],
improved knowledge in area of sexual and reproductive health [57, 65]. However, one study
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found no effect of the interventions on self-esteem, body image, or gender equitable norms
[65]. Whilst a single study found no differences between the intervention and control groups
in sexual risk behaviors, the study found that participants in the intervention group were less
likely to report intimate partner violence victimisation (35.1% vs 40.9%, OR=0.77, 95%
Cl:0.61-0.99) suggestive of safer intimate partnerships which could potentially reduce the
risk for HIV [63].

Biological Outcomes

Of the nine studies, one study reported on curable STIs and HSV-2 [62], whilst the

second study reported on HSV-2 and HIV [61]. Of the study that reported on curable

STIs (C. trachomatis, N. gonorrhoeae, and T. vaginalis) and HSV-2 [62], among the
sexually experienced students, prevalence of curable STIs was 21.1% (n=123) at 42 months
follow-up. Despite students provided with treatment for curable STIs and counselled on
safer sex practices; at the 54-month follow-up, 19.6% (n=119) tested positive for curable
STIs. Whilst the intervention effect on curable STIs averaged over the 42 and 54 month
follow-up showed no significant effect (OR=0.91, 95% CI 0.73-1.12) [62], the intervention
reduced curable STls at 42 months follow-up (OR=0.71, 95% CI 0.54-0.95) but not at the
54 month follow-up (OR=1.15, 95% CI 0.84-1.57) [62]. Furthermore, HSV-2 serostatus
showed no significant intervention or interaction effect (p>0.66) [62]. Similarly, adjusting
for the interaction of the intervention and time, the intervention’s effects on curable STIs
and HSV-2 was non-significant (p>0.18). The second study that measured and reported on
HSV-2 and HIV [61], found no significant differences between the intervention and control
groups for HSV-2 (aOR=1.46, 95% CI 0.50-4.26) or for HIV (aOR=1.15, 95% CI 0.47-
2.79). Whilst the study was designed to measure HIV, due to the low HIV prevalence among
students the study did not have sufficient power to detect the intervention effect on HIV
infection prevention [61]. Two studies that measured pregnancy as an outcome measure [57,
61], showed significant improvements in knowledge on family planning and contraception
(X2:5.67, p=0.017) with a corresponding significant decreasing linear trend on pregnancy
risk (X2:10.42, p=0.001) [57] and significant reduction in being ever pregnant five years
post intervention (11.8% vs 22.2%, X2:5.60, p=0.02) among orphans [61].

Discussion

The systematic review yielded nine studies from SSA countries that assessed school-
based interventions designed to reduce sexual risk behaviors, STIs, HSV-2, HIV and
unintended pregnancies [57-65]. These studies are important especially in settings with

an unprecedented burden of STIs, HSV-2, HIV including and adolescent pregnancies [72].
Furthermore, schools provide an opportunity to maximize exposure to interventions at a
much younger age within a structured yet stimulating setting that could be accessible, safe,
and comfortable for a positive impact. Whilst the region has made considerable progress in
enrolling young adolescents into schools, multiple complex and diverse structural, social,
behavioral and biological cofactors play a major role in accessing high quality education
[1] and more importantly with over 50% of girls not progressing beyond primary school
education [73, 74] or completing high school [16, 27], which potentially contributes to
future risk-taking behaviors. Despite the potential to deliver interventions within schools,
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the intervention effects may be diminished by the quality of schools often characterized
by poor infrastructure, overcrowded classrooms and relatively poor educational outcomes
which further perpetuates the challenges faced by young people.

Several important insights and themes have emerged from this review. The intervention
effects showed that there was positive impact on selected behavioral outcomes, specifically
delaying sexual debut [64], improved knowledge on condoms [62, 63], self-efficacy for
condom use [59, 60, 62, 63], condom use [64], abstinence self-efficacy [59], knowledge

on HIV/AIDS [59, 62] and HIV risk perception [58]. Earlier systematic reviews found that
whilst knowledge and attitudes may improve [30, 38], behaviors that modify risk in the
longer term are challenging to sustain. Therefore, it is important that these interventions are
sustained beyond the study period and benefit young adolescents transitioning to adulthood
in the longer term. It is important to note that in this review only three RCTs were conducted
for a relatively long duration (3-5 years) [61-63]. These findings underscore the need for
comprehensive packages of interventions designed to be desirable for young adolescents to
enable reducing risk taking behaviors and risk of acquiring STIs including HIV.

Studies with a positive effect on outcome(s) provided intervention packages grounded

on a theoretical framework, offered training to program facilitator, and/or included an

HIV educational component. However, the lack of consistency in the design, intervention
packages and measurement of outcomes in the studies from SSA highlight the importance
of robustly designed RCTs to inform and guide the design of interventions in settings that
have the highest HIV burden [12]. Several studies on the implementation of comprehensive
behavioral risk reduction programs for adolescents showed reduced risky sexual behavior,
reduced HIV and STI acquisition and unintended adolescent pregnancies, though this
evidence emanates from non-clinical trials and have been reviewed extensively [30, 3638,
40-42, 75, 76]. Interventions have either had no effect in changing sexual behaviors [38,
77], or have influenced changes in knowledge and attitudes [30]. Thus, the consideration
for interventions is the inclusion of economic and educational risk factors [78, 79] that
potentially influence risk taking behaviors are clearly important. In the absence of biological
measurements, several large studies have demonstrated increasing risk-taking behaviors
predispose to STIs and HIV [39, 80] suggesting that interventions including comprehensive
sexual and reproductive health programs are urgently needed, to reach younger adolescents
and to be sustained to protect young adolescents in preparation for safe adulthood [1, 16,
81].

Biologically, females are at higher susceptibility to acquiring HIV through vaginal sexual
intercourse [10, 82-85], heightening their vulnerability for STI and HIV acquisition. There
are also marked differences between young boys and girls in terms of sexual debut,
age-disparate sex, transactional sex, high levels of longer term multiple concurrent sexual
partnerships, low condom use, inconsistent condom use with casual rather than with longer
term partners and STIs, contributing to enhancing risk and potential spread of STIs and HIVV
[86-90]. Young women are also susceptible to gender inequalities [27, 91], gender-based
violence [92] and might have restricted access to healthcare [93], in particular in terms

of access to sexual and reproductive services [94-96]. This systematic review found no
long-term impact of the interventions on curable STIs, HSV-2 and HIV [61], although
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there was evidence of improvements in reducing adolescent pregnancies and, in several
risk-taking behaviors. Thus, comprehensive interventions incentivized with conditionalities
may have an added advantage to overall improvements in reducing STIs, HSV-2, HIV and
adolescent pregnancies including reducing sexual risk behaviors, [14, 49, 82, 97, 98].

Strengths and limitations

The strength of this systematic review was the inclusion of RCTs delivered within a

school setting and therefore expected to achieve maximum coverage and exposure of the
interventions within confined settings such as schools. However, some RCTs may still
suffer from biases, limiting the strength of evidence observed, they nevertheless are in the
hierarchy of study designs that provide the highest level of evidence as they are designed to
be unbiased and have low risk of systematic errors. We have shown that the heterogeneity
in the methodology, ascertainment of outcomes, implementation of interventions and mixed
effect outcomes presented challenges in comparison of findings. Nevertheless, the RCTs
included in this systematic review allowed us to review the evidence, identify gaps for the
design and measurement of future studies.

A key limitation was the evaluation of studies with incompatible questionnaires to ensure
reasonable and fair comparison of outcome measures. Furthermore, there was heterogeneity
in the comparison group. One study conducted the comparison analysis between pre

and post intervention outcomes and did not analyze differences between the control and
intervention groups, even though the study was designed as an RCT [59]. Moreover,
selection of control participants may also present challenges. For instance, one study placed
students who chose not to participate into the control group [60]. Thus, RCTs that placed
refusals into the control group are susceptible to bias since blinding might have been less
likely to be maintained [71]. Moreover, there was considerable variation in the duration of
the interventions with the shortest study duration being nine weeks [64] and the longest
being five years [61], which leads to question both the short and long-terms effects of the
interventions.

Conclusions

This systematic review provides evidence on the successes and the limitations on the
effectiveness of school-based interventions. Whilst HIV/AIDS related knowledge improved
with declines in sexual risk behaviors and unintended pregnancies, the interventions had

no effect on reducing curable STIs, HSV-2 and HIV. With about a third of young people

in schools already sexually active; there is an urgent need for interventions for young
adolescents who are yet sexually inexperienced will be critical to guide their decision-
making process as they transition to sexual debut and towards being sexually experienced.

Recommendations

Future research studies testing the effectiveness of interventions among young adolescents
in school settings should be carefully designed and guided by theoretical framework,
potentially include comparable questionnaires for behavioral and biological measurements
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[99, 100] and be of reasonably long duration for more realistic communication of
sustainable behavior change.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Table 1

Assessment of risk bias analysis of eligible studies
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Rusakaniko Agha Burnett Atwood Hallfors Jemmott Mathews Mmbaga Kemigisha
Domain etal., 1997 2002 etal., etal., etal., etal., etal., etal.,, etal.,
[57] [58] 2010 2012 2015 2015 2016 2017 2019 [65]
[59] [60] [61] [62] [63] [64]

Selection Random

Bias Sequence + + + ? + + + + +
Generation
Allocation + + + ’ + + + + +
Concealment '

Performance  Blinding of

bias gﬁ(rjtlcmants + + _ + + + + + +
personnel

Detection Blinding of

Bias outcome ? ? + ? ? + + + +
assessment

Attrition Incomplete

bias outcome + + + + + + + + +
data

Reporting Selective + + + _ . + . . .

Bias reporting

+=low risk; —=high risk; ?=unclear [67]
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Primary outcomes assessed in the studies
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Study

Primary Outcomes

Rusakaniko et al. 1997 [57]
Agha 2002 [58]

Burnett et al. 2010 [59]
Atwood et al. 2012 [60]
Hallfors et al. 2015 [61]

Jemmott et al. 2015 [62]
Mathews et al. 2016 [63]
Mmbaga et al. 2017 [64]
Kemigisha et al., 2019 [65]

Knowledge on STDs/HIV, family planning and pregnancy

Knowledge, normative beliefs about abstinence and about condoms, perception of personal risk

HIV knowledge, self-efficacy for abstinence, condom use and HIV testing

AIDS/HIV knowledge, Condom attitudes, perceived HIV risk, sexual attitudes, self-efficacy, peer norms

Sexual debut, Meals per day, Ever pregnant, School dropout and years of schooling. HSV-2 and HIV as
biomarkers (1.5yrs after introduction of partial intervention)

Unprotected vaginal intercourse within a 12-month follow-up period; curable STIs
Sexual debut, number of sexual partners, condom use and contraception use, intimate partner violence
Sex initiation and condom use

Sexual and reproductive health knowledge, sexual wellbeing and attitudes, sexual debut
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