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Abstract

Objective: To systematically review systematic esws of school-based sexual-health and relationship
Education (SHRE) programmes and, thereby, idemttBrventions and intervention components that mtem
reductions in risky sexual behaviour among youngppe

Methods: Electronic bibliographies were searchedesyatically to identify systematic reviews of sshbased
interventions targeting sexual-health. Results vgeremarised using a narrative synthesis.

Results: Thirty seven systematic reviews (sumnagi2i24 primary RCTs) met our inclusion and quality
assessment criteria. In general, these reviewysetHdistinct sets of primary studies, and no cetmpnsive
review of available primary studies was identifig@terventions were categorized into 5 types teghent this
review literature. Unfortunately, many reviews rgpd weak and inconsistent evidence of behavioangé.
Nonetheless, integration of review findings gereta list of 32 design, content, and implementation
characteristics that may enhance effectivenesshufcd-based, sexual-health interventions. Abstiaesay
interventions were found to be ineffective in prdimg positive changes in sexual behaviour. By cstir
comprehensive interventions, those specificallgdting HIV prevention, and school-based clinicseMeund
to be effective in improving knowledge and changatiifudes, behaviours and health-relevant outcomes
Conclusions: School-based interventions targeisig/rsexual behaviour can be effective. Particdisign,
content and implementation characteristics appebetassociated with greater effectiveness. Wemewnd

consideration of these characteristics by designkesshool-based sexual-health interventions.
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Background

Young people are at risk of unwanted pregnancidssarually transmitted infections (STIs).
For example, a UK survey of more than 15,000 mehvaomen aged 16-74 found that 31%
of heterosexual men and 29% of women had sexuaktmirse before they were 16 (Mercer
et al., 2013). Consequently, in the UK in 2010y¢hsere 6,674 under-16 conceptions and
34,633 under-18 conceptions; over half of whicheshith abortion (The Office for National
Statistics, 2012). Similarly, in the United StatéAmerica (USA), more than 400,000
teenage women aged 15-19 years give birth (HamiM@amtin, & Ventura, 2014). Many of
these are unplanned; up to 77% according to a W¥egwf adolescents (Mosher, Jones and
Abma, 2012). Such pregnancies have substantialsamad financial costs (Hoffman, 2011)
and children born to teenagers have below averdigeational, behavioural and health
outcomes throughout their lives (Hoffman & Mayna008).

Public Health England (2012) reported that the migjof UK STIs diagnoses are
among those aged 15-24 years. For example, UKal€hlamydia diagnoses are highest
amongst under 25s with this group accounting fé6 @4 all new cases. Many STIs, such as
Chlamydia, may not be diagnosed in young peoplgd@angoung women; in particular, this
may have serious consequences for future healtteatiidy. Similarly in the USA nearly
half of the 19 million new STI cases each yearaan@ng young people aged 15-24 years
(Weinstock, Berman, & Cates, Jr., 2004).

Numerous trials and systematic reviews have berdumied to assess the
effectiveness of SHRE (e.qg.,Kirby et al; JoneseBabDowning, Sumnal, & Bellis, 2009).
This literature is diverse and reviews to date hepexific, non-overlapping aims and
inclusion criteria, and use varying quality-assemsinmethods. Consequently, there is little
overlap in the primary studies included in avakatdviews, and no one review is

representative of the literature as a whole.



Consider, for example, two large inclusive revie#SHRE. A review by Jones et al.
(2009a) included 65 studies and grouped into fotemtially-overlapping groups, namely,
UK-based (n=13), abstinence-only (n=10), abstingslas (n=24), HIV and sexual risk
reduction (n=11), and others (n=7). Two years egrKirby et al. (2007) had reviewed 56
studies classified as abstinence-only (n=8) andpcehensive (n=48). Yet only 17 studies
included in the review by Kirby were also includadhe review by Jones (21%). Moreover,
two years earlier a Cochrane systematic reviewexathined the effectiveness of 13
abstinence interventions (Underhill et al, 2007) dnly two of these were included in the 10
categorised “abstinence-only” interventions inclditkgy Jones et al. (2009a). The lack of
overlap in such reviews does not imply inadequasech strategies or reviewer error. Rather,
differences in the aims and inclusion criteriaefiews lead to differences in sampling of
available primary studies.

We are aware of 12 reviews of reviews of the ligm@a (Cheesbrough 2002; Downing,
Jones, Cook & Bellis 2006; Fullerton 2004, Fuller®97; Jackson, Haw & Frank 2010;
Jepson, Harris, Platt and Tannahill 2010; JoneeB®owning, Sumnall, & Bellis 2009;
Lister-Sharp, Chapman, Stewart-Brown, Sowden 18@%ipn, Crusto, Wandersman,
Kumpfer, Seybolt, Morrissey-Kane, et al 2003; Pet&iok, Ten Dam, Buijs & Paulussen
2009; Poobalan, Pitchforth, Imamura, Tucker, Phiipratt, et al 2009; Swann, Bowe, K.,
McCormick, G., & Kosmin 2003). Again these reviegigeviews have quite different,
independent aims such that, on average, reviewssaall 12 reviews of reviews) are
included in just two reviews of reviews (see onlsupplement 1).

We aimed to synthesise and simplify this complediture by undertaking an
inclusive, systematic review of reviews that woptdvide an overview of what is known
about effectiveness of SHRE.

Aims



1. To systematically review existing reviews of SHRIE young people and to
summarise evidence relating to effectiveness.

2. To identify interventions that are effective in vethg risky sexual behaviour
in young people, and highlight key characteristitthose interventions.
Methods
The review was conducted and reported in accordaribea modified version of the
PRISMA statement (Moher, Liberati, Tetzlaff, & Alam, 2009).
Search strategy
To identify reviews, we electronically searched @echrane Database of Systematic
Reviews Studies (CDSR), EMBASE, MEDLINE, MEDLINE-process, Web of Science,
and PsycINFO using the search strategy present8dpplement 2. Reference lists of
included reviews were hand searched, and key autra experts in the field were contacted.
Inclusion Criteria
Publication date
Prior to the 1980’s SHRE was found mainly in lesson reproduction in science classes
(Reiss, 2015). The HIV/AIDS epidemic in the mid-D8&%rompted radical changes designed
to help children and young people protect themselVhese changes combined with
developments in technology, social media, healthices and family dynamics means that
early school sexual education is unlikely to beveht to young people in the twenty first
century (Irvine, 2002). We decided, therefore, thegrventions evaluated before 1990 were
less likely to provide insights into the developreheffective interventions and limited our
search to the period 1990-2016.
Study Design
We considered systematic reviews and meta-anabfsasndomised controlled trials (RCTSs)

cluster randomised trials (C-RCTs) and studiesguaiquasi-experimental design (including



non-randomised trials (NRCTSs), controlled beford after studies or controlled interrupted
time series). We define systematic reviews as thosdich primary studies are identified
using a systematic search strategy. Findings frarmative reviews and review of reviews
were not be analysed.

Intervention participants

Reviews of interventions targeting children andrygppeople (aged 4-18 years) in full-time
education were eligible for inclusion. This incladerimary schools, secondary schools,
senior colleges and further education collegesnbutertiary educational establishments
such as universities. Reviews in which studiesitdrventions targeted adults were eligible if
the majority of the primary studies were targefiegple between the ages of 4-19 years.
Intervention and control groups

Reviews of the effectiveness of any of the follogvsthool-based interventions compared to
control conditions were eligible: sexual-healtreiventions; school-linked sexual-health
services; or interventions to combat multiple fighaviour patterns.

We defined school-based interventions as thoséhinohwthe primary focus of the
intervention was the school setting. Such intene@istcan be delivered outside the school
premises, and may be delivered by providers extéorthe school. Eligible intervention
recipients were teachers, school students, pasertEombination of the three. All control
conditions comprised those receiving usual caremodified (including simplified) version
of the intervention. Reviews of interventions tha&tre based in multiple settings, or targeted
multiple health-related issues were only considéoedhclusion if the majority of primary
studies were linked to the school, and targetedaexealth.

Reviews were excluded if their primary focus wasusé-health screening, sexual
assault or abuse, or prevention of rape. We alslu@ad reviews of studies targeting children

with developmental disorders.



Outcome Measures

We could have investigated the effectiveness efru@ntions in relation to health and social
outcomes related to sexual-health. However, omiyreority of studies reported such
outcomes, thus we extracted data on any of theviallg primary outcomes where reported.
Primary outcomes

(1) Sexual behaviour (2) Health and social outcoretzged to sexual-health.

Secondary outcomes

(1) Knowledge and understanding of sexual-healthratationship issues; (2) Personal and
social skills (3) Attitudes and values

Risk of bias and assessment of study quality

Review guality was assessed by the lead authog tdsenAMSTAR (Shea et al., 2007). This
is an 11 item tool assessing the quality of theer@\s design, its search strategy, inclusion
and exclusion criteria, quality assessment of ihetlistudies, methods used to combine the
findings, likelihood of publication bias and statamts of conflict of interest. The maximum
quality score is 11.

Data extraction

Candidate reviews included large numbers of stugnesnly trials) with varying aims.
Therefore, wherever possible, we extracted data@mistudies relevant to the aims of the
current review of reviews. Data extracted includ@dhe aim of the review (ii) the inclusion
and exclusion criteria (iii) the number of primatydies included and the number of primary
studies that met the inclusion criteria for thereat review and (iv) a summary of the
findings. This included summarising how effectiméerventions were, and the types or
categories of interventions that were found tofiecdve as well as features or characteristics
typical of effective interventions.

Reliability



Titles and abstracts of identified articles wenesned by the first author, and a random 10%
checked by the fourth author. Potentially rele\atitles were retrieved in full and assessed
against the inclusion criteria by the first authath a random 10% checked by the fourth
author. Data extraction and quality assessment e@rducted by the first author, with a
random 10% checked by the forth author.

Cohen’s Kappa has been traditionally used to asstssrater reliability but because
Kappa displays prevalence bias (Byrt, Bishop andirf©d.993), alternatives have been
developed. Gwet (2002) tested a number of sucahiéty indices and concluded the “AC1”
statistic had optimal output characteristics, patérly when the frequencies of occurrence
are small. Consequently, we used this statistahazk inter-rater reliability.

Data synthesis

Given the considerable variation in research aintdysion criteria and data presented in
included reviews, we could not conduct a meta-aslyindings of each review were
tabulated along with an assessment of the qudiitiyeoevidence provided and a narrative
synthesis (Popay et al., 2006) was employed teeptdbe data in accordance with the aims
described above. Whilst it was not possible to dosfindings from the eleven reviews that
conducted meta-analyses the results of these statkenhighlighted.

Results

The initial search retrieved 10,699 articles, ofchi3,536 were duplicates. This resulted in
7163 articles, of which 303 were retrieved in {ske Figure 1)A total of 56 systematic
reviews (Supplement 3, 4 and 5), 31 narrative mesi@acking systematic searches), and 12
review of reviews were identified. Narrative revieand reviews of reviews were not
analysed in detail, but we have provided a briefreiew of the identified reviews of reviews
as a brief supplementary report (Supplement 1).

Reliability



Agreement was good for study selection based l&s @ind abstract (Gwet’s AC1 of
.89) and full text (Gwet’'s AC1 of .91). Disagreerteewere resolved via discussion, and
approaches to study selection were modified acaglyli Agreement between reviewers for
data extraction was 100% (Gwet’'s AC1 of 1.0).
Quality Assessment

According to the AMSTAR quality assessment tookvelopers, reviews that score
between 0 and 4 should be considered low qualtps& scoring between 5 and 8 should be
considered of moderate quality, and those scoratgden 9 and 11 high quality. Judged by
these criteria, 19 of the 56 systematic reviewsoétew quality, 26 of moderate quality, and
11 of high quality (Supplement 4). Scores rangethfi.-11 (mean score 5.9). Only one
review scored 11 out of 11 (Oringanje et al., 20@)erall, the majority of reviews
performed a comprehensive literature search andged detail on the characteristics of
included studies; however, it was consistently eaclf duplicate study selection and data
extraction had occurred, whether publication bias assessed, whetheraapriori design
was used, and whether or not there were any cooflinterests. Poor quality reviews may
not provide reliable evidence so those scoringtiess 5 should be regarded sceptically. We
therefore only included reviews scoring 5 and above

Reviews excluded from this review of reviews arespnted in Supplement 6.
Meta-analyses

Thirteen reviews (Albarracin, 2005; Chin, 2012; BiSo, 2002; Fonner, 2014,
Franklin, 1997; Guyatt, 2000; Harden, 2009; HuededMa, 2010; Johnson, 2003; Kim,
2008; Michielsen 2010; Scher, 2006 and ShephertD))2ferformed meta-analysis of the
data.

Five categories of intervention included in systeoeviews

10



The 37 retained systematic reviews included betv@eand 354 primary studies; of which
224 were relevant to our research aims. This ireddUfCTs, cluster RCTs, studies using a
guasi-experimental design, and controlled befockadter studies.
Interventions evaluated in these 224 studies coeldategorised into 5 types: (1) sexual
abstinence-only programmes; (2) comprehensive progres; (3) pregnancy-prevention
programmes; (4) HIV-prevention programmes; ands{hpol-based or school-linked clinics.
These categories were clearly defined such thatiete¥vention could be allocated to just
one category. Effectiveness within each category than investigated in in the short term
(less than 6 months), medium term (6-12 months)lamger term (more than 12 months)
drawing on evidence form the 37 included reviews.

1. Abstinence-only interventions
Eight systematic reviews (Blank, Baxter, Payne ll@ume, & Pilgrim, 2010; Chin et al.,
2012; DiCenso, Guyatt, Willan, & Griffith, 2002; Jes et al, 2009a; Kirby, 2007; Scher,
Maynard, & Stagner, 2006; Underhill, Operario, & Mgomery, 2007; Wight & Fullerton,
2013) considered the effectiveness of abstinenbegrogrammes. These reviews included
experimental and quasi-experimental studies ofbeiquality. Common methodological
weaknesses included; small sample sizes, reliamseléreported outcomes, short follow-up
periods, and inappropriately outcomes assessedalD\bese reviews consistently found that
interventions promoting abstinence-only can becgiffe in improving knowledge about how
abstinence can protect against STIs, about STIsbadt the risks and consequences of
unprotected sex and pregnancy (DiCenso et al.,;20fes et al., 2009a; Jones et al., 2009b;
Kirby, 2007; Scher et al., 2006; Underhill et 2D07), but ar@ot effective in changing
behaviour (DiCenso et al., 1999; DiCenso et al0220ones et al, 2009a; Kirby et al., 2007;

Scher et al., 2006; Underhill et al., 2007). Fumiere, there is tentative evidence that such
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programmes may increase sexual activity, STIs aedgnancy (DiCenso et al., 2002; Scher et
al., 2006; Underhill et al., 2007).

One review of moderate quality examined the effectess of interventions aiming to
reduce pregnancies and STls amongst adolescethis WS (Kirby, 2007) included studies of
56 curriculum-based interventions (of which 59% setin schools) of which 14 were
abstinence-only programmes. There was no evidensegport the effectiveness of any
abstinence-only intervention in relation to behaviochange. Similar findings emerge from
studies of school-based group interventions (Chal.e2012), and school-based
interventions in which parents are involved (Wightl., 2013).

A large high-quality review undertaken to suppbg tlevelopment of the English
NICE guidance included 75 trials of sexual-healt eelationship education for adolescents
aged 11-19. Ten of these were abstinence-onlywietdions, all employed in the USA. These
were generally effective in improving knowledge attitudes towards abstinence, but had no
positive effect sexual behaviour. Whilst definitsoof knowledge varied between studies
(Underhill et al., 2009); improvements were seealimreas. Interventions targeted
knowledge about STls (including AIDS and HIV); cadeption and emergency
contraception; methods to prevent pregnancy and @dluding abstinence), risks and
consequences of unprotected sex, and sexual healtvever, changes in knowledge did not
translate into actions. Indeed, participants in iotervention reported greater lifetime sexual
experience than controls but this difference waseglicated. A review of interventions
targeting younger children (aged 5-11) found orstiménce-only intervention reduced sexual
behaviour. This programme targeted participanteVedge relating to abstinence, self-
esteem, and decision making skills; however, dubdaverage sample age, numbers of
participants reporting frequency of sexual behaviouhis population is likely to very small.

Therefore, any significant findings must be intetpd with caution (Jones et al., 2009b).

12



A review published in the Cochrane Library includ&labstinence-only trials (7
school-based) and concluded that such intervenaamsot effective in reducing the
incidence of unprotected sex, frequency of sex,barof sexual partners, sexual initiation,
or increasing condom use (Underhill et al., 20@f)e trial found that participants who had
taken part in abstinence-only interventions wereenigely to report sexually transmitted
infections, pregnancy, and increased frequencexfidowever, the reviewers noted that the
high attrition in this study means these findingsidd be interpreted with caution.

In a review and meta-analysis of interventionsglesi to reduce pregnancy (DiCenso
et al., 2002), four abstinence-only programmesvagiet associated with an increase in
number of pregnancies among partners of young pate&ipants (OR 1.54; CI 1.03 to 2.29).
Furthermore, a high-quality review and meta-analg$ipregnancy-prevention interventions
for adolescents (Scher et al., 2006) reported éedamalysis of three abstinence-only trials
that showed a significantly increased pregnancylerce among intervention participants
(Scher et al., 2006).

2. Comprehensive interventions
Thirteen reviews considered the effectiveness offrehensive programmes (Akers, Holland
& Bost, 2010, Chin et al., 2012; Fonner, 2014, 3ack 2010; Jones, 2009a; Kim et al 2008;
Kirby et al., 2005; Kirby et al., 2007; Robin, &t 2004; Shepherd et al., 2010; Tolli, 2012;
Underhill et al, 2008; Yamada et al., 1999). Thesegrammesdim to prevent, stop, or
decrease sexual activity, but also promote condsenamd other safer-sex strategies as
alternatives for sexually active participant@Inderhill et al., 2008). Reviews focused on
studies conducted in the USA (Kirby, 2007); Nortméica (Underhill et al., 2008); or
worldwide (Jones et al, 2009a; Kirby et al, 20@56)J there were considerable variation in the

interventions in terms of populations targetedptb&cal underpinning, delivery provider,
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exposure, content, and emphasis on abstinence/ diet@xual debut (DiCenso et al., 1999;
Jones et al., 2009a; Kirby et al., 2005; Kirby, 200nderhill et al, 2008).

Overall, these interventions led to improvementknawledge, attitudes and skills
(Jones et al., 2009a; Kim, 2008; Kirby et al., 20QiBby, 2007; Underhill et al., 2008).
Reviewer’s extracted data on changes in a rangkild including: life skills, social skills,
and skills relating to sexual risk prevention; heese these were often grouped together, and
it was rarely clear which specific skills were tetrgd. Knowledge included information about
STls (including HIV and AIDs); contraception andengency contraception; risks and
consequences of unprotected sex, STIs and pregnamd\gexual knowledge. A range of
behavioural outcomes were also assessed, largely sslf-reported measures. Whilst
positive changes in reported behaviour were obsgdrveome studies, findings were not
consistent enough to draw firm conclusions (Jones. €2009a; Kim, 2008; Kirby et al.,
2005; Kirby, 2007; Underhill et al., 2008; Yamadak, 1999). Indeed, some studies found
improvements while others reported negative or effidicts for the same outcome. Health-
related outcomes were rarely reported, and whenwleee, few positive changes were
observed (Jones et al., 2009a; Underhill et aD82&irby et al., 2007; Kirby et al., 2005;
DiCenso et al., 1999). One review presented evel#mat, in some instances, comprehensive
programmes may increase sexual intercourse (Kirlay,,e2005) but it is not clear from this
review whether or not increased intercourse watepted.

A high-quality Health Technology Assessment (HT&yiew explored the
effectiveness of 12 RCTs of behavioural intervamgitor reducing sexually transmitted
diseases conducted in the USA, Africa or Europep8brd et al., 2010). Overall,
programmes led to changes in knowledge, attituslels, self-efficacy, and behavioural
intentions; however few effects on behaviour wenenfl. Seven of the twelve RCTs reported

that the intervention had a significant effect ofeast one behavioural outcome; however, in
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three cases, this was only for a subgroup of ppaints. Furthermore, other behavioural
outcomes were not significantly changed as a resulte interventions. The remaining five
RCTs did not report that the intervention had aayigtically significant behavioural effects.
Meta-analysis revealed that, collectively, the nm¢ations did not result in a significant
increase in debut of sexual activity by young peaplto an increase in condom use
(Shepherd et al., 2010).

One systematic review (Fonner et al, 2014) inclugedtudies of SHRE in low to
middle income countries. The majority of studieduded in the review were described by
Fonner 2014 as comprehensive (n=55); however tladiu® studies were described as
abstinence or abstinence plus. Of the 64 stud&pr@vided data suitable for meta-analysis.
Results of the meta-analysis showed that studiéspositive overall impact on self-
reported: HIV knowledge (Hedges g = 0.63, 95% Giterice Interval (Cl): 0.49-0.78,
p,0.001), condom use (Odds Ratio = 1.34, 95% @B-11.52, p,0.001), and number of sexual
partners (Odds Ratio = 0.75, 95% CI:0.67-0.8400,D.

One systematic review considered the effectivenepsogrammes that target sexual-
health and alcohol misuse simultaneously (Jackdaw, & Frank., 2010). Randomised trials
of these interventions found some positive effectsubstance use and sexual risk behaviour.
Jackson concluded that the most promising interoesitwere those that target multiple risk
and protective factors (i.e., those that targesttteol, family, and community).

Jones et al, (2009a) included 18 studies (ten RDdseight NRCTSs) of interventions
categorised as “comprehensive”; and 12 studiesgoén) interventions categorised as
“sexual risk reduction programmes in the UK”. Iivemtions were generally effective in
increasing knowledge (as described above). Howe¥cts on behavioural intentions,
attitudes towards sexual behaviour, and self-effiaaere inconsistent and often different for

young men and women. Although interventions leghort- to medium-term improvements
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in skills relating to sexual risk prevention, tingpact of programmes on self-reported
behaviours such as sexual debut and number anakefmey of intercourse was variable. One
of five programmes reporting on pregnancy had aigesffect on this outcome.

Underhill et al., (2008) reviewed 39 comprehensiterventions (10 school-based),
all set in North America. Twenty four of 39 triakssulted in self-reported change on at least
one behavioural outcome. However, there was nceecl of effectiveness among
comprehensive programmes in relation to self-reqab&TIs, and only limited evidence of a
protective effect on self-reported pregnancy (Uhdleet al., 2008).

Kirby (2007) reviewed 42 comprehensive programmebe US. Two thirds of these
were found to have positive effects on at leastsaiereported behavioural outcome measure
(including delay in debut of sexual intercourselused frequency of sex, reduced number of
sexual partners, increased condom use, increasgi@ceptive use, and reduced risky sexual
behaviour). Nearly two-fifths of the programmes Ipaditive effects on two or more of these
behaviours. There was no evidence that comprehepsogrammes reduced self-reported
STls or pregnancy. Furthermore, despite concenese twas no evidence that the inclusion of
a contraceptive component increased sexual activity

A review of 83 comprehensive interventions foundikir effects (Kirby et al., 2005).
Of the 83 studies 18 were described as being ctéedut developing countries and 54 of the
programmes were implemented in schools. The autbarsl evidence for the effectiveness
of school-based interventions on knowledge, attituaind intentions, with the majority of
programmes having a significant positive impactiese outcomes. Just under half of the
programmes had a positive impact on at least ohaveural outcome. Very few studies
measured health outcomes. Three of 13 studiesthegpa@n pregnancy incidence reduction
found a positive impact, and two of 10 studies répg on STI reduction found a positive

impact. Moreover, three programmes implementeceirelbped countries increased
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frequency of intercourse (but again it is not cié#nis was protected or unprotected
intercourse), one US intervention increased pregyaates, and, worryingly, two (of 10)
studies showed an increase in STl rates. Overdl, tthese interventions tend not to affect
health outcomes with very small number of studeggrting both positive and negative
health effects.

In a review of 20 trials of comprehensive intervens, DiCenso et al., (1999) found
limited evidence of effectiveness in relation téegeng intercourse debut, improving
contraceptive use, and reducing pregnancies. Hawalérials included in this review were
methodologically weak. This limits confidence i tfndings of both the primary studies and
subsequent systematic reviews. Moreover, a poarigésn limits our capacity to identify
and describe effective intervention componentss Toes not mean that current approaches
are not effective, but it highlights the need fahhquality trials. However, the two strongest

trials had no positive effects on any behaviourdiealth outcomes.

One review and meta-analysis reports evidencedggesi that group-based
comprehensive programmes may reduce pregnancysuiitte studies showing a statistically
significant effect (Chin et al., 2012) but therensevidence to support the effectiveness of
peer delivery of such interventions (Tolli, 2012nKet al, 2008). A review and meta-analysis
(Kim et al 2008) including thirteen studies of pés interventions aiming to promote sexual
health, found inconsistent evidence for the efiestess of such trials on behaviour. Meta-
analysis of seven trials found no effects of peedrihterventions on condom use. Although
one study reported a reduced risk of chlamydiatreraeported no impact on incidence of
STIs (Kim et al, 2008). Two reviews suggest tinétliventions involving parents can
influence communication (Akers et al., 2011), lngre is limited evidence for the

effectiveness on behaviour change (Wight & Fuller@012).
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A review of moderate quality assessed the impa2dddtudies of SHRE in the US
(Robin et al., 2004). Studies were included if theyre of high quality, evaluated using quasi-
experimental or experimental methods, and publishélde 1990s. Of the 24 included, half
had positive effects, five had no effect, and thrad negative effects on at least one self-
reported behavioural outcome. Two studies had pogitive and negative effects. Studies
were most likely to demonstrate a positive increasmndom use (8 of 12 studies had a
positive impact), and least likely to show an impat debut of sexual intercourse (4 of 11
studies had a positive impact).

3. Pregnancy programmes
Nine reviews examined effectiveness of intervergitmprevent pregnancy (Blank et al.,
2010; DiCenso et al., 2002; Franklin et al., 199dyatt et al., 2000; Harden, Brunton,
Fletcher, & Oakley, 2009; Lopez, Tolley, GrimesC&en-Mok, 2009; Lopez, Otterness,
Chen, Steiner, & Galo, 2013; Oringanje et al., 2@¢her et al., 2006). These interventions
used various strategies, specifically to prevemtamted pregnancy. Again, programmes were
diverse in terms of content, providers, sexualthealpics covered, length and intensity,
theoretical basis, and origin of interventions.dstg were variable in terms of the comparator
used, and characteristics of participants.

Overall, pregnancy programmes appear to be effeativmproving knowledge about
STls, contraception (including female contraceptiogproductive health and sexual risks
(DiCenso et al 2009a) but all reviews state thatitmpact of these interventions on, attitudes,
behaviours and skills is variable; with some stadiemonstrating improvements, and others
showing no change (DiCenso et al.,2009a; FrankB®,7; Guyatt et al., 2000; Lopez et al.,
2009; Lopez et al., 2013; Oringanje et al., 2008gre is also little evidence to support the
use of interventions focusing exclusively on promgicondom use for dual protection

(Lopez et al., 2009; Lopez et al., 2013). Howetlasse using infant simulators may be
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effective in changing attitudes (Blank et al., 2DX*Multifaceted” pregnancy prevention
programmes (DiCenso, et al., 2002; Oringanje ¢2809; Scher et al., 2006) and
programmes targeting social disadvantage (Hardah,&009) may lead to reductions in
pregnancy.

In a review of programmes aiming to prevent ad@espregnancy, Franklin et al,
(1997) provide little evidence for the effectives@d programmes for reducing sexual
activity; with effect sizes of 17 studies rangimgrh -0.4 to 0.5. Whilst there is better
evidence of the impact of programmes on contracepise and pregnancy rates, the
effectiveness of school based programmes may lggexated by the fact that community-
based programmes were also included. In a serigshgfroup analyses, community based
programmes were found to be more effective thandebased programmes — although
school based programmes were still effective.

One high-quality Cochrane review of 41 RCTs of waide school-based pregnancy-
prevention trials found that interventions may léadmall but significant effects on self-
reported unintended pregnancy, while the evideacéhk effectiveness of trials on other
behavioural outcomes is unclear (Oringanje e2809). Programmes did not appear to be
effective in reducing STIs or increasing contraseptise. However, two Cochrane reviews of
behavioural interventions for improving condom tmedual protection (Lopez et al., 2009;
Lopez et al., 2013) suggest the opposite, th#had these interventions do not change
pregnancy incidence, but may increase condom us€eearease STl rates.

One review of moderate quality found little eviderio support the effectiveness of
pregnancy prevention interventions (DiCenso et28l02). Of the 22 trials , 8 were
considered to be of high quality and 11 were schasked. More than half of the participants
were African American or Hispanic. Meta-analysiarid that interventions did not have a

significant impact on any behavioural outcome, mpoegnancy rates. However, subgroup
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analysis revealed significantly fewer pregnananegaung women who received a
“multifaceted programme” (Odds Ratio 0.41; CI 0t@®.83). Similarly, a high-quality
Campbell Collaboration review by Scher et al., @08lso found no evidence for the
effectiveness of pregnancy prevention interventianglation to self-reported sexual
behaviour or pregnancy risk. However, the 18 sclhasked sex education programmes with a
contraceptive focus led to a reduction in sexuautland the likelihood of becoming (or
getting someone) pregnant. Seven intensive, moittippnent youth development
interventions involving higher-risk adolescentswbd an overall statistically significant
effect pregnancy-risk behaviours and pregnancy r@eher et al., 2006). However, it is not
clear what the author means by “high risk” adolesze

More optimistically, in a review and meta-analysislO controlled studies of
interventions targeting social disadvantage, Haeteal., (2009) presents evidence from the
highest quality trials showing a statistically sigrant reduction in teenage pregnancy.
Programmes included in the review aimed to imprgueng people’s life opportunities and
financial circumstances; for example, through etlanal, social or income support,
providing guidance, and raising aspirations throcgteer development and work experience.

4. HIV-prevention interventions

Nine reviews explored the effectiveness of intetvs targeting HIV prevention (Albarracin
et al., 2005; Gallant et al., 2004; Huedo Medinalgt2010; Johnson, Carey, March, Levin,
Scott-Sheldon, 2003; Jones et al., 2009a; Magnuetsan 2004; Mavedzenge, Doyle, &
Ross, 2011; Michielsen., 2010; Paul-Ebhohimhen. g2@08). These programmes focused on
HIV prevention and HIV risk-behaviour. The contehinterventions was variable, as was
the target population and delivery methods.

Overall, there is good evidence to support thecéiffeness of HIV-prevention

interventions in increasing knowledge about HIVDAI (Albarracin et al., 2005; Gallant et
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al., 2004; Huedo-Medina et al., 2010; Jones eR@D9%a; Mavedzenge et al., 2011;
Michielsen., 2010; Paul-Ebhohimhen et al., 200Byo large meta-analyses provide
evidence for the effectiveness of such intervenitiopromoting attitude, behavioural and skill
changes (Albarracin et al., 2005; Johnson et @032 However, reviews of studies that are
exclusively school-based, present mixed evideneadfettiveness in relation to attitude,
behaviour and skill change; with some studies rapgpto positive effects and other studies
having no or negative effects on these outcome®eglet al., 2009a; Huedo-Medina et al,
2010; Magnussen et al., 2004). Of four reviewsrs&ub-Saharan African, one found
evidence to suggest that interventions were effecdti reducing risky sexual behaviour
(Mavendzenge et al., 2011); and three found ldtlao evidence for the effectiveness of
interventions on behaviours (Gallant et al., 20Rdul-Ebhohimhen et al., 2008; Michielsen et
al., 2010). One review found evidence for a redurcin STIs (Johnson et al., 2003); and
another review found no evidence to suggest thetgidbgrammes prevent or reduce
pregnancy (Jones et al, 2009a).

One very large systematic review and meta-anabfs3$4 studies of HIV-prevention
interventions (of which 110 were school-based) mles good quality evidence to support the
effectiveness of such interventions in enhancingkadge, attitudes, behaviours and skills
(Albarracin et al., 2005). Meta-analyses revedted interventions had small but positive
impact on a number of knowledge, attitudinal ankdav&oural outcomes — including condom
use. A second meta-analysis of 67 studies of 98pteventive interventions (of which 49
were school-based), Johnson et al, (2003) foursiiantions significantly reduced self-
reported frequency of sex and number of partnegsifeantly increased the number of
participants reporting abstinence, acquisition asel of condoms, and safe sex
communication skills as well as significantly rethgcthe incidence of STIs (Johnson et al.,

2003).
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Based on 11 school-based programmes targeting i#Veption (including eight
RCTs, two NRCT and one Controlled Before and Adkesign), Jones et al., (2009a) reported
that these interventions increased knowledge of blivhad, inconsistent effects on attitudes,
with some programmes showing positive, and othegaitive, effects on the same outcome.
Of the few studies that measured behavioural outspmrogrammes had variable impacts on
sexual debut and condom use; but appeared to lmawmepact on sexual activity, numbers of
sexual partners, HIV/STI testing, and alcohol argduse. There was little evidence for the
effectiveness of these interventions on pregnaamsr(Jones et al., 2009a). The associated
review of interventions targeting children agedisfdund positive effects of HIV prevention
programmes on knowledge (Jones et al., 2009a).

Four reviews of school-based HIV-prevention inteti@ns implemented in Sub-
Saharan Africa (Gallant et al., 2004; Mavedzengd.eP011; Michielsen., 2010; Paul-
Ebhohimhen et al., 2008) provide similar finding#hilst all reviews showed positive effects
of interventions on knowledge, the impact on attsiand behaviours were inconsistent and
variable. In the review by Gallant et al., (2004)yoone of the five studies reporting on
sexual behaviour reported a significant reductad only one of the four studies assessing
condom use found a significant effect of the inéetvon on condom use. Although 9 of the
11 studies in the review by Mavedzenge et al., {20&d a positive impact on at least one
self-reported behavioural outcome, such effectewaronsistent between studies. A meta-
analysis by Michielsen, 2010 found few positivenegative effects on sexual behaviour;
although condom use at last sex increased in mmalggRR 1.46; 95; Cl 1.31-1.64) with
little heterogeneity, for the girls, heterogeneitys substantial; thus indicating significant
differences in effect sizes between studies.

5. School-based healthcare centres
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School-based/linked sexual-health services (SBS3Skervices or clinics provided in
schools; services located near schools that condutteach work within those schools; or
services located near schools which liaise formailth those schools. The interventions of
interest are those delivered to individuals wheatt the services on a voluntary basis, and
do not include either classroom interventid(®wen et al., 2010). Four reviews of studies,
largely conducted in the US provide some evidea@iggest that SBSHS do not increase
sexual activity (Kirby 2007; Owen et al., 2010).eféis, however, also no evidence that
SBSHS increase contraceptive use (Blank et alQ;2Qitby 2007; Mason-Jones et al., 2012;
Owen et al., 2010), but some interventions showa@ssically significant reduction in sexual
activity, numbers of sexual partners, and livehsirto teenage mothers (Blank et al., 2010;
Owen et al., 2010). However, results were varigelisveen studies; with some studies
reporting positive effects, and others showingmpact (Mason-Jones et al., 2012).
Effectiveness may be increased if these intervestaye integrated into whole-school
programmes (Kirby, 2007).

A high-quality review was conducted by Owen andeagues to explore the
effectiveness, and factors relating to the effectass, of SBSHS (Owen et al., 2010). From
30 studies of 26 interventions, they reported thate was evidence from higher-quality
American studies that SBSHs do not increase rdtesxwial activity or lower the age of
sexual intercourse. They also reported that theewo evidence that SBSHS increased
contraceptive use, but that they may be assocvateda reduction in the proportion of school
students reporting recent sexual activity, high ham of sexual partners, and live births to
teenage mothers. In addition, they found only malievidence that these interventions
reduced chlamydia prevalence in male studentsatitteors conclude that further research is

needed to explore the effectiveness of SBHCs inseftings.
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Kirby, 2007 reviewed the effectiveness of 59 nordculum-based interventions;
including school-based clinics and condom avaiigisiervices. SBHCs and school condom-
availability programmes did not increase sexualagt nor did they appear to increase
condom or contraceptive use. Whilst these intergastprovided contraceptives to a large
number of students, contraceptive use did not apgpezhange. The authors commented that
this may have been because students were simpgsing contraceptives from a new
source. The only multi-component programme includetie review included sex education
incorporated into all grades in schools in Southo@@a. Condoms were made available and
young women were taken to family planning clinicsaddition, local media, churches, and
other community organisations were involved. Thigiivention had a significant impact on
pregnancy rates for twenty years. Blank et al.1(@0eviewed six studies of school-based
health centres, and found similar results. Whistience suggested that the centres increased
contraceptive uptake, there was no evidence timatfected sexual behaviour.

So what works to change sexual-risk behaviour patan school-based interventions?
Sixteen systematic reviews provide recommendatiegarding intervention characteristics
that may increase effectiveness. Based on a redié8 primary evaluations, Kirby's review
(cited more than 1,000 times) identified 17 charastics relevant to intervention
development, content, and implementation that masease the effectiveness of
interventions. At the development stage, Kirby (20€uggest that developers should (i)
involve multiple people with varied backgrounds), éssess the needs and resources of the
target groups, (iii) use a logic model approactcgp@g mechanisms of change to plan the
intervention content and the implementation of geatechniques (iv) ensure continuity
between the intervention and the values and resswfcthe target population (iv) pilot-test

all materials.
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In relation to intervention content, Kirby (200Uggested that programmes should (i)
specify and focus on clear goals (ii) focus on #pelbehaviours leading to these health goals
and contain clear messages about those behavioiliagdress psychosocial risk and
protective factors affecting behaviours while itat®n to delivery of the intervention the
authors recommend (i) creating a safe environnmamngduth (ii) including multiple strategies
and methods to change behaviour (iii) ensure ppatnts are actively involved in intervention
activities, (iv) that programmes are appropriateplarticipants’ culture, age, sexual
experience, and (v) topics are presented in aabgequence.

Eight reviews supported and developed Kirby's (20@¢ommendations about the
content of effective interventions. Robin et &0@4) concurred with Kirby and colleagues
suggesting that effective programmes focus on hiehesrand skills that reduce specific
sexual-risk behaviour patterns; employ interactind participatory educational strategies;
and are of sufficient duration and intensity. Gatllet al (2004) suggest that the most effective
programmes were of the longest duration and includizerse content and range of activities.
Huedo-Medina et al., 2010 suggested that the nifesitiwe programmes were those that
lasted longer than three hours, and targeted tmose at need. DiCenso et al., (1999)
suggested that interventions should focus on psadal risk and protective factors and
actively involve participants. Both DiCenso et £1.999) and Oringanje et al., (2009) provide
data supporting the view that effective programerapgloy multiple, as opposed to, single
change strategies.

Three reviews recommended content characteristickeatured in Kirby's (2007)
recommendations. For example, Harden et al., (2808)Jackson et al., (2010) both
suggested that interventions targeting social dsathge may be effective in reducing
pregnancy. Finally, in relation to mode of deliveBhin et al. (2012) provided evidence to

suggest that group-based comprehensive interventiam promote behavioural and health
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improvements; with good quality studies showingaaistically significant reduction in
sexual activity (OR=0.84), unprotected sexual @gtiOR 0.70) and STI incidence (Odds
Ratio = 0.65).

Two reviews (Albarracin et al., 2005; Johnson gt2008) offered recommendations
on characteristics of interventions that effecalrget HIV-prevention which may be
relevant to other interventions aiming to reducé §read. Using meta-regression analyses,
Albarracin et al., (2005) suggested that intenagitargeting HIV prevention and condom
use should include (i) education (ii) attitudineg@aments (i.e., those that promote positive
outcomes of e.g., condom use); (iii) behaviourdlskrguments (i.e., arguments that verbally
promote recipients behavioural skills for examphepolstering self-efficacy), and (iv)
behavioural skills training (i.e., provide trainitfzgat enhances participants’ competence in,
negotiating use of and use of condoms. Albarratcal.e(2005) suggested that the least
effective programmes attempted to induce fear &f. Hlowever, with the exception of
condom provision (which was effective for men arahven), the authors noted that all other
strategies had differential effects on men and wgmaich suggested tailoring of
intervention content to target audiences (Albarratial., 2005) was required.

Johnson et al., (2008) conducted a series of negi@ssion analyses and suggested
that interventions were most successful at reduttiagrequency of sexual behaviour when
() they were implemented with adolescents who wesgtutionalized, (ii) did not promote
abstinence-only (iii) included a greater numberstdrvention sessions, and (iv) participants
in comparison conditions did not receive HIV edumatThey found interventions were most
effective in enhancing condom use when they pralaleonsiderable amount of condom
skills training or motivational training in eachsseon.

In relation to the implementation of interventiansontext, Kirby (2007)

recommendations were to (i) ensure there is at teasmal support from authorities, (ii) use
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trained educators (iii) recruit youth if necessanyd (iv) ensure fidelity of activities. Robin et
al., (2004) also stated that the programme comstemtld be clearly specified so are unlikely
to be modified during implementation, and be debdeby trained facilitators. Shepherd et
al., 2010 agreed that a lack of effectiveness cbaldue to imperfect implementation of the
interventions, and difficulty in engaging the yoymepple in the intervention (i.e., due to
embarrassment or content not meeting their neBuSenso et al (1999) and Gallant et al.,
2004 reinforce the need to use trained educatatslteer programmes, however, there is a
lack of evidence for the effectiveness of peerigdrventions (Kim et al, 2008; Chin et al
2012).

Combining these recommendations, including Kirbgigal 17 characteristics, we
can summarise “best bet” suggestions derived fréme8iews. These are listed in Table 1
which is divided into 5 sections relating to thedgvelopment, (ii) content, (iii) HIV specific
content, (iv) implementation and (v) evaluatiornirdérventions. Recommendations in the
development section are all from Kirby. Those pné=e in the content section are taken from
Kirby and supported by eight other reviews (Chialet2012; DiCenso et al., 1999; Gallant et
al., 2004; Harden et al., 2009; Huedo-Medina et28110; Jackson et al., 2010; Oringanje et
al., 2009; Robin et al., 2004). The HIV-specifantent are derived from Albarracin et al,
2005 and Johnson et al., 2003. Recommendatioh® imiplementation section are taken
from Kirby and six additional reviews Chin et &Q12; DiCenso et al., 1999; Kim et al.,
2008; Gallant et al., 2004; Robin et al., 2004 Shdpherd et al., 2010. Finally, the evaluation
recommendations were supported by nearly all reviggcause, across studies, evaluation
was generally poor, with lack of long term folloys-and objective measures of health
outcomes.

Discussion and conclusions
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This is, to date, the most comprehensive revieachbol-based sexual-health and
relationship education interventions. We have syateally identified and synthesised
evidence-based recommendations across 37 revieR&iaklevant trials and quasi-
experimental studies, including the highest qualitg most highly cited reviews in the field.
This compares to 65 and 83 studies included itattyest previous reviews (Jones et al., 2009
& Kir by et al., 2006, respectively). We have atdzserved how diverse the field is and how
little overlap there is between existing reviews Wesent evidence for the effectiveness of
interventions categorised as (1) abstinence-onlggthprehensive (3) pregnancy prevention
(4) HIV-prevention (5) school-based health serviteS able 1, we summarise this evidence
as 32 recommendations in five areas of interverdasign, namely, (i) development, (ii)
content, (iii) HIV specific content, (iv) implemeatton and (v) evaluation of interventions.
While interventions designers will need to tailoese recommendations to their particular
objectives, target populations and objectives,dlgter an evidence-based starting point for
researchers and designers trying to understandigrkabwn across this diverse literature.
We also provide lists of the reviews we found ahthe 224 relevant studies they identified.
Many of the reviews highlight how weak and incotesi$ the evidence is on
behavioural effects but clear conclusions can bésdrawn. Sexual-health and relationships
interventions that focus exclusively on sexual ialesice- are not effective in changing the
sexual behaviour of school students (Jones @)9a; Scher et al., 2006; Underhill,
Operario, & Montgomery, 2007). Comprehensive, sexsk reduction and HIV-prevention
interventions were consistently effective in chaiggknowledge, attitudes and skills
(DiCenso et al., 2002; Jones et al., 2009a; Kitlal.e 2005; Kirby, 2007; Lopez et al., 2009
Lopez et al., 2013; Oringanje et al., 2009; Robial002; Shepherd et al., 2010; Underhill

et al., 2008).
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Across all categories, interventions provided kremgle on STIs (including HIV and
AIDs); contraception and emergency contraceptioethads to prevent STIs (including
abstinence), and risks and consequences of ungedtsex, pregnancy and STIs, reproductive
health. However, definitions of knowledge variedveen reviews, and due to lack of
detailed descriptions of intervention componentisath original articles and subsequent
reviews, we are unable to provide specific detadwd the most effective forms of
information. Interventions targeting life skillgaal skills, and skills relating directly to
sexual risk prevention were frequently grouped tiogiewithin reviews. It was often not
possible to identify which specific skills had baargeted and for which behaviour patterns
there was convincing evidence of change that cbeldttributed to exposure to an
intervention. Some interventions in all five categs led to behaviour change but reviewers
reported that positive changes were inconsistemtesinterventions leading to change in one
outcome, and others failing to replicate this. Tsystematic reviews of studies largely
conducted in the US, provide some evidence to sidhat school-based Sexual Health
Services (SBSHS) do not increase sexual activityoatraceptive use (Kirby, 2007; Owen et
al., 2010), but high quality studies have foundagistically significant reduction in sexual
activity, numbers of sexual partners, and livehsirto teenage mothers (Owen et al., 2010).
Implications for research

Systematic reviews frequently stated that the guafiprimary trials and quasi-
experimental studies was generally poor. Methododdgveaknesses identified by many
reviewers included; lack of randomisation, insuéit follow-up periods, inappropriate
control conditions, small sample sizes, high aimitand lack of replication studies. Whilst
length of follow up was generally inadequate, theas evidence that good, long term follow
up is possible (Jackson et al., 2010; Jones €2@09a). Fidelity of delivery was rarely

assessed; only one review commented on the extevttith programme fidelity was
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assessed (Lopez et al., 2013). This makes it diffto attribute ineffectiveness to
intervention design and content rather than tafed to implement in accordance with the
intervention protocol. It is important to note thias does not mean that trials of such
interventions are not of value; indeed, much calelmt from the extensive literature
considered in this review. However, good qualitial$ with long term follow up would
increase the confidence with which we can claint $hah programmes have population level
effects.

Some previous reviews have focused on identifyypg$ of change techniques
associated with greater intervention effectiveriesspecified participants and taxonomies of
such techniques have been developed to suppogoretieg and coding of intervention
content into types of change techniques (e.g., Wdora& Michie, 2008; Michie et al., 2011).
However, in a recent paper, Kok et al. (2016) hgittlthe need to consider, not just included
change techniques, but also the conditions thatikte whether or not specified techniques
are likely to be effective. These authors helpfdéscribe a minimal set of characteristics that
should be reported on; and suggest that specdicati such factors in intervention
development will augment the science of behavitiange. Similarly, Abraham (2016) has
clarified that inferences drawn from categorisatibichange techniques in retrospective
deconstruction of intervention content may be naidieg if categories include techniques
that, while appearing similar, involve differentigery modes and different change
mechanisms. Our review highlights how such spetyfio identification of intervention
content could enhance school-based, sexual-haadthedationship education interventions.

We also identified methodological weaknessesaréviews themselves (Supplement
4). Few reviews made it clear if duplicate studgston and data extraction had been
applied, very few reviews considered publicatiomsband conflicts of interest were not

always stated. We identified 55 systematic reviefmbe literature, of which only 10 were
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considered to be of high quality. Interestinglyedt ten were not the most highly cited with
citation rates varying from 1-127 reported by Geagtholar. More highly cited reviews
(with at least 200 citations) were generally of émwuality. The reviews considered to be of
the highest quality included Cochrane reviews, Qagticollaboration reviews, NICE reports
and HTA reports, for which review protocols aredigaavailable and longer reports (than are
usually accepted by journals) are presented. De#g, one such review was cited only once
at the time of this review. While citations do mecessarily translate into influence on policy
or practice, they do indicate the extent of acadaniiuence of a paper. It is possible,
therefore, that reviews of high quality are nopeactical or useful to intervention developers
as other reviews so limiting their impact on subssy, intervention development and
evaluation. Short, readable summaries of recomntiemsaof future research an intervention
design could enhance usability.

Lower quality reviews generally received lower AMSR scores because reviewers:
did not present tables of excluded studies, whettethods of the review had been specified
a-priori, did not assess publication bias, or dtlaeclare conflicts of interest. It is possible
that many of these apparent quality deficits afom@ reporting restrictions, rather than
serious bias in the synthesis of results by thegewers. If scores from the AMSTAR scale
are good reflections of the quality of reviewssitvorrying that the many reviews have
design flaws. If, on the other hand, low scorekotfreporting inadequacies rather than
fundamental methodological flaws, it may be thatokr weighting of the quality assessment
features identified in tools such as AMSTAR wouldhbetter assess quality.
Strengths and limitations of this review
Our review provides a comprehensive overview ofliteeature summarising what is known
about what does and does not work. However, sechadllenges limit the utility of reviews

in this area. Evaluations of interventions usuedlyed on self-reported behavioural data with
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its inherent limitations, so use of validated measent techniques is important (Catania et
al., 1990; Fenton, Johnson, McManus, & Erens, 200bjective measures of health-related
outcomes such as pregnancy and STI incidence campyed but interventions may be
effective in generating behaviour change withoytacting on such measures, for example,
because of the low incidence of sexual intercoarseng many school populations.
Consequently, such measures may not provide theabssssment of intervention
effectiveness.

In line with standard review procedures, we ensorgdselection process; data
extraction and quality appraisal were checked bgand reviewer. Due to the high rate of
agreement, we limited this to 10%. While we mayehanssed relevant articles we believe
this is unlikely due to the high levels of agreet@served.

As we have noted, interventions are categoriseshisistently across reviews and
reviews do not substantially overlap in the studnrey include because their objectives and
research questions differ. We have calculated asuneaf the degree of overlap as specified
by Pieper et al (2014). This “corrected coveredai® calculated by dividing the frequency
of repeated occurrences of a single publicatiosther reviews by the total number of index
publications and reviews, reduced by the numbanagx publications. This calculation
shows that our review has a very low overlap rajasi 3%.

Finally, reviews have identified characteristiclted to effectiveness, through
content analyses of descriptions of effective paagnes which, in general, have not been the
subject of meta-regression analyses (only 11 ok8iéws employed meta-analyses). The
relationship between inclusion of these charadtesisind effectiveness cannot, therefore, be
viewed as causal and estimation of likely effezesiis based on a small subset of available
studies. Nonetheless, our review of reviews suggdsiracteristics that designers would be

wise to include if possible.
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Conclusions

We present the most comprehensive literature reviesehool-based sexual-health
interventions to date. We have considered the agile relation to five categories of school-
based interventions and we suggest that 32 desagitent, implementation and evaluation
characteristics are likely to enhance the effeaess of such interventions.
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