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Abstract

Background

Numerous studies have evaluated the efficacy of interventions to reduce risk for sexually
transmitted infections in adolescents in recent years, but their global effects remain
unknown since 2008, the last date of a comprehensive review of prior studies.

Aims
This study aims at evaluating the efficacy of interventions to promote sexual health, reduce

STls and unplanned pregnancies targeted to adolescents available after 2008; and analyz-
ing the moderators of their global efficacy.

Methods

We searched electronic databases and manual searches of some journals focused on STls
in May 2016. The studies evaluated the efficacy of interventions to reduce sexual risk in ado-
lescents (age range: 11-19) anywhere in the world. Effect size of the relevant outcomes for
sexual risk was calculated for every study. Analyses incorporated random-effect assump-
tions for each outcome. The homogeneity in the results was examined with the F statistic
and its associated 95% confident interval.

Results

Data from 63 studies (59,795 participants) were analyzed for behavioral and non-behavioral
outcomes. In the short term, interventions had a positive impact in sexual health-related
knowledge (Hedges’g = 1.01), attitudes (g = 0.29), self-efficacy toward condom use (g =
0.22), intention to refuse sex (g = 0.56), condom use intention (g = 0.46), and condom use
(g=0.38). In the medium term, positive effects observed at the short-term were maintained,

PLOS ONE | https://doi.org/10.1371/journal.pone.0199421 June 28, 2018 1/26


https://doi.org/10.1371/journal.pone.0199421
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0199421&domain=pdf&date_stamp=2018-06-28
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0199421&domain=pdf&date_stamp=2018-06-28
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0199421&domain=pdf&date_stamp=2018-06-28
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0199421&domain=pdf&date_stamp=2018-06-28
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0199421&domain=pdf&date_stamp=2018-06-28
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0199421&domain=pdf&date_stamp=2018-06-28
https://doi.org/10.1371/journal.pone.0199421
https://doi.org/10.1371/journal.pone.0199421
http://creativecommons.org/licenses/by/4.0/
https://figshare.com/s/4242394b258439467aff
https://figshare.com/s/4242394b258439467aff
http://www.ceice.gva.es/web/ciencia/convocatoria
http://www.ceice.gva.es/web/ciencia/convocatoria

@° PLOS | ONE

Efficacy of sexual health promotion interventions

by a subcontract from U.S. PHS grant
5U24AG052175. The funders had no role in study
design, data collection and analysis, decision to
publish, or preparation of the manuscript.

Competing interests: The authors have declared
that no competing interests exist.

although effect size significantly decreased in all variables. In the long term, interventions
improved condom use (g = 0.47). Moderators of the efficacy are discussed.

Conclusions

Sexual health promotion interventions are effective to promote sexual health through
increasing condom use. Effects on non-behavioral variables tend to decrease over time,
while condom use increased in the long-term. Interventions should focus on the long-term
efficacy, especially in behavioral and biological measures.

Introduction

Adolescents remain highly vulnerable to sexually transmitted infections (STIs) [1]. Gobally, it
is estimated 2.1 million adolescents aged 10-19 are living with HIV in 2012 [2]. A total of 333
million of curable STIs are acquired every year worldwide; adolescents aged 15-19 years old
represent the second group with the highest rate of STIs (after the 20-24 year old group) [3].
Excluding HIV and other viral infections, one in 20 young people may contract an STT each
year, which increases the likeliness of acquiring HIV [3]. Another problem arising from
unprotected sexual behaviors, especially affecting adolescents, is unplanned pregnancies.
Every year, 16,000 births from adolescent mothers are registered worldwide [4]. Pregnancy at
an early age increases the risk of obstetric problems, such as premature birth and anemia; and
it is associated with low psychosocial development of the mother, including attrition from
schools and lower labor opportunities [5,6]. Unprotected sex is the main cause of transmission
of STIs and unwanted pregnancies. Numerous interventions have been designed to reduce
adolescent sexual risk through the promotion of consistent condom use and sexual abstinence.

The efficacy of HIV prevention interventions has been extensively evaluated by meta-ana-
lytic and systematic reviews [7-16]. For example, Protogerou and Johnson [17] conducted a
meta-review on the factors underlying the success of behavioral HIV-prevention interventions
for adolescents. Instead of examining source documents, this study reviewed five meta-analy-
ses and six systematic reviews. The authors concluded that HIV prevention interventions have
positive effects on HIV-related knowledge, subjective norms, abstinence, delaying sexual inter-
course, decreasing the number of partners, and condom use. Often, prior reviews meta-ana-
lytic and systematic reviews have provided evidence for the efficacy of interventions to reduce
sexual risk in adolescents for only specific geographic locations, such as low- [18,19] or high-
income countries [20], Latin American countries [14], the United States [21], Europe [22],
and/or specific populations such as African Americans [13]. Prior reviews have also focused
on a specific type of intervention, such as computer technology-based interventions [15,23]; or
different characteristics of the intervention, such as the intensity of the program [18]. How-
ever, results from these prior reviews cannot be extrapolated to the global adolescent
population.

In a global meta-analysis of interventions to reduce sexual risk for HIV in adolescents,
Johnson et al. [24] examined 67 studies (98 interventions) available from 1985 to 2008 as well
as findings from a previous meta-analyses of studies available from 1985 to 2000 [25]. The
authors concluded that these interventions were able to reduce the incidence of STIs through
condom use. The results indicated that HIV prevention interventions were successful in
increasing: condom use, skills to negotiate protection methods, communication about sex
with sexual partners, and to postpone and/or reduce the frequency of sexual intercourse. In
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addition, these meta-analyses identified important moderators of intervention efficacy [24,25].
Results indicated high variability in the factors that are related to the success of preventive
actions over time. Both of these meta-analyses [24,25] were particularly significant in that they
were not delimited by geographic area or focus exclusively on risk adolescent population (as
adolescents living in depressed areas, drug users, etc.).

The current meta-analysis aims to extend the work of Johnson et al. [24,25] by analyzing
the efficacy of interventions to promote sexual health and prevention of STIs, including HIV
and pregnancies, in studies available since 2008, the last date of inclusion of the prior studies.
Therefore, we will include in our analysis: (1) interventions to promote sexual health, and (2)
other relevant outcomes, such as knowledge, attitudes and intention, besides sexual behaviors,
skills and STI rates.

This analysis also extends prior research by examining the efficacy of interventions based
on sample characteristics (gender, age, HDI, application setting), intervention methodology
(based on a theoretical approach or not, promotion of abstinence, parent’s participation), and
the evaluation methodology (design of the study, the inclusion of a control group or not, and
control group receiving an intervention equivalent to the experimental group but without sex-
ual health contents or non-intervention control group). Following previous meta-analysis of
intervention efficacy [26], we analyzed studies based on the short- (posttest assessment),
medium- (12-18 month follow up), and long-term effects (24 months or longer follow up) of
the interventions. The success of the interventions was determined by the extent to which they
increased the number of protected sexual encounters (increased condom use) and objective
measures (STI and pregnancy). We also examined other non-behavioral outcomes related to
sexual risk that were included in the main theoretical models for promoting health behaviors
[27-29], such as sexual health-related knowledge, attitudes towards condom use and safe sex,
subjective norms, self-efficacy to use condoms, abstinence self-efficacy, communication about
sex with the sexual partner, intention to use condoms during sexual intercourse and to remain
sexually abstinent.

Method

The present study was approved by the Ethics Committee of the Miguel Hernandez University
(Ref. DPS-JPE-001-10). This research was completed in accordance with the Preferred Report-
ing Items for Systematic Reviews and Meta-Analyses (PRIMSA; S1 PRISMA Checklist).

Data sources and searches

Searches for studies were performed using several strategies: (1) Searches in electronic data-
bases (MEDLINE/PubMed, Web of Knowledge, Scopus, PsycINFO, ERIC, Tripdatabase,
Google Scholar, Cochrane, and Teseo) through May 2016. (2) Requests were sent to active
researchers in the area of sexual-health promotion and HIV prevention with adolescents. (3)
Manual searches on some journals focused on STIs and the evaluation of preventive interven-
tions in May 2016 (e.g., African Journal of AIDS Research, AIDS, AIDS Research and Treatment,
AIDS and Behavior, AIDS Education and Prevention, American Journal of Public Health, Evalu-
ation and Program Planning, Health Communication, Health Education Research, Health Policy
and Planning, Health Psychology, Journal of Acquired Immune Deficient Syndromes, Journal of
Sex Research, Journal of the Association of Nurses in AIDS Care, and Social Science ¢ Medicine).
Studies that met the selection criteria and were available by May 31% 2016 were included. The
following retrieval indexes were used: ((adolescent” OR teen* OR young*) AND (sexually
transmitted diseases OR STD OR sexually transmitted infections OR STT OR pregnan* OR
unplan® pregnan® OR AIDS OR HIV OR sexual* risk* OR sexual® behavior*) AND (condom
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use OR method of protection OR attitude OR knowledge OR intention OR self-efficacy OR
promot* OR prevent*) AND (effectiv* OR efficac* OR evalua*) AND (educat* OR primary
prevention OR randomized controlled trial OR RCT OR controlled clinical trial OR CCT OR
intervent® OR program” OR control trial OR school-based OR meta-analysis OR systematic
review). In addition, reference lists of the included articles were cross-checked to search for
additional relevant studies that were not detected by the original literature search.

Study selection

Studies had to meet the following inclusion criteria: (1) evaluate interventions aimed at reduc-
ing HIV, STTs, unplanned pregnancies, or promote a healthy sexuality, (2) target adolescents
aged 11-19, (3) include relevant STI risk behavior variables or precursors of sexual risk (e.g.,
knowledge, attitudes, etc.), (4) offer outcomes in terms of pre-post change or a between-groups
post-intervention comparison, (5) provide sufficient statistics to calculate effect sizes (ES), and
(6) be published or available from 2008 to 2016.

Following Fonner and colleagues [19], no exclusion criteria related to the experimental
design (randomized controlled trials or RCTs, non-randomized, before-after) were applied, in
order to include as many studies as possible. Excluded were studies reporting: (1) samples
aged 20 years or older, or studies that did not disaggregate results for participants aged 11 to
19; (2) samples diagnosed with mental health disorders and/or physical illness (e.g., depres-
sion); or (3) samples selected because they were at high-risk for contracting HIV, STIs, and
unplanned pregnancies (e.g., drug users or adolescents from marginal settings). From the liter-
ature, 26,457 studies were identified of which 63 studied were included, using a sample of
59,973 adolescents aged 11-19 (Fig 1). Only two of the 20 experts invited to send their papers
responded and neither of these two studies provided met the inclusion criteria.

Study information

Screening and coding of studies was done manually. During the screening process, two review-
ers independently excluded 25,269 records based on the title or abstract. There were 1,188
studies, of which most were discarded for not meeting the criteria (Fig 1). Initially, 44 studies
were discarded because they did not provide sufficient statistics to calculate ES. We contacted
the principal author of studies that provided insufficient statistics to calculate ES; only 7 pro-
vided us the needed information (k = 37 studies were discarded for this reason). Data from 63
studies were extracted by two independent coders and introduced in the database following
the study protocol. The Human Development Index (HDI) for each study was coded accord-
ing to country and year of publication. This social indicator ~ developed by the United Nations
Development Programme (UNDP) - consists of three parameters: lifelong healthy (life expec-
tancy at birth), education (mean and expected years of schooling), and standard of living
(gross national income [GNI] per capita) [30]. The index ranges between 0 and 1, with higher
scores indicating greater degree of human development. Following Huedo-Medina et al.’s [14]
procedure, when the year of publication was not specified, the next year’s with HDI data avail-
able was taken. To calculate the reliability, all studies were screened and coded by another
encoder independently. Spearman-Brown formula was used to calculate the reliability for con-
tinuous variables, and Kappa (x) for categorical variables. Reliability was good, ranging from
.90 to 1, with a mean of .96 across categories (Table 1). Discrepancies were resolved by a third
reviewer, following the procedure described by Picot et al. [31].

In order to determine the effect of the interventions, the ES-Hedges’ g of the relevant out-
comes for sexual risk-was calculated for every study. Consistent with Fonner et al. [19], we cal-
culated Hedges’ g coefficients using Comprehensive Meta-Analysis (CMA) and following the
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Fig 1. Flowchart of the report selection process.

https://doi.org/10.1371/journal.pone.0199421.9001

PLOS ONE | https://doi.org/10.1371/journal.pone.0199421 June 28, 2018

5/26


https://doi.org/10.1371/journal.pone.0199421.g001
https://doi.org/10.1371/journal.pone.0199421

o @
@ : PLOS | ONE Efficacy of sexual health promotion interventions

Table 1. Descriptive features of 63 studies in the sample.

Feature (reliability) Values (%)
Year of publication (r = .95)
Mean 2012
Median 2012
SD 2.53
Country (x =.92)
United States 31(49.2)
Spain 5(7.9)
South Africa 5(7.9)
China 3(4.8)
Cuba 3(4.8)
United Kingdom 2(3.2)
Mexico 1(1.6)
Uganda 1(1.6)
Trinidad and Tobago 1(1.6)
Thailand 1(1.6)
Liberia 1(1.6)
Nigeria 1(1.6)
Panama 1(1.6)
India 1(1.6)
Colombia 1(1.6)
Canada 1(1.6)
Bahamas 1(1.6)
South Korea 1(1.6)
Puerto Rico 1(1.6)
Human Development Index
Very high 40 (63.5)
High 12 (19)
Medium 6(9.5)
Low 5(7.9)
Intervention time (k = 1)
Less than 4h 7 (14.6)
4h or more 41 (85.4)
Design
Randomized control trials 25 (39.7)
Cluster-randomized control trial 20 (31.7)
Non-randomized control trial 18 (28.6)
Intervention based on theories (x = .90) 45 (71.4)
Methodology (k = 1)
Passive 4(7.3)
Interactive 51 (92.7)
Assessments (in months)
Short-term
Mean (SD) 1.03 (1.81)
Range 0-6
Medium-term
Mean (SD) 12.70 (1.99)
Range 12-18

(Continued)
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Table 1. (Continued)

Feature (reliability) Values (%)
Long-term
Mean (SD) 29.50 (7.54)
Range 24-40
Goals of the intervention
HIV 54 (88.5)
STIs 36 (72)
Pregnancy 34 (79.1)
Sexual health promotion 43 (84.3)
Intervention included
HIV prevention 54 (94.7)
STIs prevention 35 (77.8)
Pregnancy prevention 32 (80)
Male condom 41 (87.2)
Female condom 3(10)
Sexual abstinence 28 (44.4)
Transmission routes 31 (83.8)
STIs effects 21 (65.6)
People living with VIH 13 (52)
Drugs prevention 8 (26.7)
Social skills training 16 (53.3)
Auto-instructions 10 (35.7)
Emotional management 10 (33.3)
Self-esteem 9 (29)
Parents’ participation (k = 1)

No 54 (85.7)
Yes 9(14.3)
School as setting of implementation 55(94.8)

Participant characteristics (k = 63)
N at posttest (r = .94)
Total 38,880
Mean 1087.69
Median 784
SD 1314.41
% females (r = .98) 58.26
% sexually active 39.37
Average age (r=1)
Mean 14.96
Median 15.01
SD 1.37

k = number of studies; SD = Standard Deviation. Methodology: 1) Passive: When adolescents simply receive

instruction through explanatory talks or watching videos, without their participation being pursued; 2) Interactive:

Includes strategies to promote the participation of the members of the group (e.g. sharing opinions, dynamic groups,

social skills training through role-playing). Emotional management: Refers to the inclusion of strategies for the

emotional management (e.g. relaxation, breathing exercises to relax, etc.).

https://doi.org/10.1371/journal.pone.0199421.t001
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procedures developed by Hasselblad and Hedges [32]. The interpretation of Hedges’ g is simi-
lar to Cohen’s d, whereby effect sizes can be interpreted as small (d = 0.20), medium (d = 0.50),
and large (d = 0.80) [33,34]. The outcomes included were: knowledge, attitudes, subjective
norms, self-efficacy to use condoms, abstinence self-efficacy, communication about sex with
the sexual partner, condom use intention, intention to refuse sex, condom use, and pregnancy
and ST1Is rates; the sign of g was set so that reductions in risk were positive (i.e., improve-
ments). We performed relevant transformations when means and standard deviations were
not provided. Following Johnson et al. [24], data from the main intervention and control
group were used in the studies evaluating the efficacy of two or more interventions compared
to a control group. The interventions that included novel contents (including a novelty from a
previous validated version) were considered as the main intervention. For example, in the
Morales et al. [35] study, the intervention including peers as co-facilitators was considered the
main intervention (compared to the traditional version of the intervention). The effect of
short-term interventions (posttest), medium-, and long-term were evaluated separately. Every
follow-up was codified separately in the database. For intragroup studies, pre- and post/fol-
low-up measures were used to calculate ES; while for controlled studies, measures of the inter-
vention and control groups were used.

Analyses incorporated random-effect assumptions for each outcome, using restricted maxi-
mum-likelihood estimators in the metafor package for R [36]. The homogeneity in the results
was examined with F statistic (percent) and its associated 95% confidence interval (CI). Con-
ventionally, high heterogeneity corresponds to percentages of around 75%, medium with val-
ues around 50%, and low with values around 25% [37]. Egger’s regression test was used to
examine the possibility of publication bias. Egger’s test estimates the extent in which asymme-
try is present in a distribution of effect sizes; and it is also one of the most popular quantitative
methods to examine asymmetries [38,39]. The average quality of the studies was calculated
according to eight criteria, based on previous studies [26,40]: type of design, randomization,
attrition at posttest, attrition at the follow-up, evaluator blind procedure, use of validated mea-
sures for targeted population, equivalence of a control group, sample sizes. Descriptive analy-
ses were conducted using SPSS v23.

Results
Descriptive outcomes

The analyses included 63 studies published between 2008 and 2016 [35, 41-102] (Fig 1 and S1
Table). Half of the studies in the sample were conducted in the United States. Five studies were
conducted both in Spain (7.9%) and in South Africa (7.9%). Three studies were respectively
from China (4.8%), and Cuba (4.8%). Two studies were conducted in United Kingdom (3.2%).
The rest of studies were conducted in other countries (Table 1). The majority of the studies
were conducted in either North or South America (66.1%); the 53.2% represents North Amer-
ica, including Canada and Trinidad and Tobago. Africa was the setting for the 12.9% of the
studies, 11.3% were in Europe and 9.7% were in Asia. As seen in Table 1, the mean HDI for
countries in the sample during the year of publication was .82 (SD = .13), with a range from

.41 to .92. The mean of the very high HDI countries ranged from .83 to .91 (Mean = .90, SD =
.01), with the highest indexes for United States, Canada, and United Kingdom. The mean of
the high HDI countries such as Panama and South Korea ranged from .70 to .79 (Mean = .74,
SD = .03). The mean of the medium HDI countries such as India and South Africa ranged
from .60 to .66 (Mean = .65, SD = .02). Low HDI countries included Liberia (.41), and Haiti
(.47), Uganda (.48), and Nigeria (.49); the Mean was .46 (SD = .03).
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The sample comprised 59,795 adolescents at pretest, with 23,618 in control conditions and
36,177 in experimental conditions, with a mean age of 14.96 (SD = 1.37). When the study did not
include control group, participants were considered as part of the experimental group receiving
the intervention. About 40% of the participants were sexually experienced. In most cases, the
intervention was carried out at school (N = 55). Few studies combined different settings of imple-
mentation, such as Garcia et al. [64], who conducted their study in Cuba and recruited students
in the School of Medical Science (N = 358); some activities were conducted at the parks, streets,
hospitals or other places where participants could learn about sexual health promotion. Interven-
tions tended to focus on HIV, STTs, pregnancy prevention, and/or sexual health promotion. The
duration of the interventions ranged from 1 to 68 weeks (Mean = 10.78, SD = 12.36). More than
half of the interventions (73%) were based on theories of health promotion. Social cognitive ther-
apy, the theory of reasoned action, and the theory of planned action were the most used theoreti-
cal models, which is consistent with the meta-analysis conducted by Robin et al. [16]. Only
12.7% (k = 8) of the studies included the adolescents’ parents in the intervention.

Of the 63 analyzed studies, 25 (39.6%) reported to assign randomly the participants to the
experimental conditions (RCTs), which is considered high-standard assignment in research
because it minimizes selection bias. There were 20 cluster-randomized control trials (31.7%),
and in most of the cases, schools were assigned to the experimental condition. Only 28.6% of
the studies did not use randomization as assignment method. Of the 45 studies including a
control group, 30 (66.6%) controlled for Hawthorne effects by implementing an alternative
intervention to the control groups. Control groups were usually health promotion interven-
tions (basically drug avoidance, diet, exercise, and family life education) [46,47,49,75,93,100].
In some cases, adolescents assigned to the control group received sexual health and/or HIV
prevention content [45,72,95,101], but the intervention did not include active health promo-
tion activities. For example, Armitage and Talibudeen [45] provided information on the his-
tory of the condom to the participants assigned to control group. Jones et al. [72] used a
passive methodology for the comparison group, which consisted of watching three 25-30 min-
DVDs about HIV/AIDS (Force Ripe Man Part1-2, Understanding HIV/AIDS, and Voices).
Treatment as usual or the traditional sexual health promotion intervention offered by the
school was implemented as the control condition in a few studies [45,72,95]. See Table 1 for
more information on the main descriptive characteristics of the included studies. The average
quality of the studies was acceptable (Mean = 3.17, SD = 2.02; range: 0 to 6.50 out of 8 possible).
There were no statistically significant differences in the quality of the studies across the coun-
tries of implementation (p = .80) nor HDI (p = .22).

What was the effect of the interventions on the outcomes?

Short-term outcomes. Interventions significantly enhanced 6 of the 9 evaluated outcomes
(Table 2). The studies were widely heterogeneous in the outcomes selected. For short-term
outcomes, interventions significantly increased knowledge about HIV/AIDS and its routes of
transmission, condom use, contraceptives, other STIs (but not including HIV), and sexual
health in general (Fig 2). The interventions also had a significant, positive short-term impact
on attitude towards sexual health including HIV, preventing pregnancy, and beliefs about
abstinence, condom use, and people who have sex with same sex (Fig 3). Interventions also
increased and self-efficacy to use condoms (Fig 4) and behavioral intentions, including inten-
tion to refuse sex (Fig 5) and intention to use condoms (Fig 6). No impact on subjective
norms, abstinence self-efficacy, and communication about sex with the sexual partner was
found in the short-term. Interventions increased condom use (Fig 7). Only one study indicated
areduction in self-reported STIs among adolescents that were already sexually active at
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Table 2. Weighted Mean effect sizes and related statistics at short-, medium- and long-term assessments for interventions targeting adolescents.

Hedges’ g P
Outcome k 95% CI* P (95% CI)®
Knowledge
Short-term 39 1.01 .0002 99.69
(0.52 to 1.49) (99.54 to 99.81)
Medium-term 12 0.40 <.0001 88.65
(0.26 to 0.54) (75.83 t0 95.52)
Long-term 3 0.19 .14 64.09
(-0.07 to 0.46) (0 to 98.87)
Attitudes
Short-term 30 0.29 < .0001 90.53
(0.20 to 0.38) (83.78 to 95.30)
Medium-term 7 0.08 .007 24.19
(0.02 to 0.14) (0 to 68.94)
Long-term 3 0.09 .31 0(0to0)
(-0.09 to 0.28)
Subjective norms
Short-term 13 0.06 11 65.69
(-0.01 to 0.14) (30.66 to 91.33)
Medium-term 6 0.33 27 98.88
(-0.26 to 0.93) (96.83 to 99.86)
Long-term 2 0.01 (-0.16 to 0.19) .88 0
(0 t0 99.35)
Self-efficacy to use condoms
Short-term 24 0.22 <.0001 75.69
(0.14 to 0.29) (54.46 to 89.54)
Medium-term 9 0.08 .03 52.01
(0.007 to 0.15) (0 to 80.53)
Long-term 3 0.17 .051 0
(-0.03 to 0.35) (0 to 27.40)
Abstinence self-efficacy
Short-term 4 0.10 22 70.35
(-0.06 to 0.27) (8.64 t0 97.23)
Medium-term 4 0.05 A7 83.45
(-0.09 to 0.20) (40.22 to 98.94)
Long-term 2 0.09 .69 0
(-0.39 to 0.59) (0 to 14.43)
Communication about sex with the sexual partner
Short-term 4 0.32 21 95.31
(-0.19 to 0.83) (84.30 t0 99.67)
Medium-term 2 0.04 .58 0
(-0.12 to 0.22) (0 to0 99.66)
Long-term 0
Intention to refuse sex
Short-term 8 0.56 <.0001 95.23
(0.38 to 0.74) (88.23 to 99.06)
Medium-term 2 0.04 .31 0 (0 to 89.19)
(-0.04 to0 0.13)
Long-term 1 0.14 .90 -
(-2.20 to 2.48)
Condom use intention
Short-term 14 0.46 .002 98.70
(0.27 to 0.65) (97.51 to 99.54)

(Continued)
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Table 2. (Continued)

Hedges’ g P
Outcome k 95% CI* P (95% CI)®
Medium-term 7 0.08 .003 0
(0.02 to 0.14) (0 to 67.13)
Long-term 0 — — —
Condom use
Short-term 12 0.38 .002 97.35
(0.16 to 0.60) (94.37 t0 99.10)
Medium-term 9 0.29 .004 96.39
(0.06 to 0.53) (89.91 to 98.96)
Long-term 2 0.47 <.0001 83.37
(0.28 to 0.66) (16.53 to 99.98)

Follow up 1 = includes studies that evaluate the efficacy of the intervention between 12 and 18 months. Follow up 2 = includes studies that evaluate the efficacy of the
intervention at 24 months and after. k = number of studies included in the analyses. I* = consistency of effect sizes.
2 Estimates of effect size values are greater than 0 (d) for differences in favor of reduced risk for the intervention group.

® Values range from 0 (homogeneity) to 100 (heterogeneity), assessed using random-effects assumptions.

https://doi.org/10.1371/journal.pone.0199421.t002

baseline; however, the intervention had no impact on pregnancy rate [53]. It is important to
consider how the high heterogeneity across the studies may influence interpretation of results,
and moderators are described below.

Medium-term outcomes. Interventions to reduce risk for STIs in adolescents had a sig-
nificant impact on 5 of the 9 outcomes evaluated in the studies’ medium-term measures
(Table 2). These interventions significantly and positively impacted on knowledge about HIV/
AIDS and its routes of transmission, condom use, contraceptives, other STIs (no-HIV). The
interventions also had a significant and positive impact on sexual health in general and attitude
towards sexual health including HIV, preventing pregnancy, and beliefs about abstinence, con-
dom use, and people who have sex with same sex. Positive effects were found for self-efficacy
to use condoms, condom use intention, and condom use (Fig 8). In the medium-term, inter-
ventions had no significant impact on variables on the rest of studied outcomes. There were
too few studies that provided medium-term data in order to run detailed models.

Long-term outcomes. Interventions to reduce risk for STIs in adolescents had a signifi-
cant impact only in condom use in the studies’ long-term measures (Table 2). Interventions
did not have impact on variables on the rest of studied outcomes. Only two studies reported
long-term measures for condom use, which prevented fitting detailed models.

Publication bias

In examining condom use outcomes, Egger’s regression test was not significant at posttest
(z=1.17, p = .23), which suggests no evidence of publication bias. However, evidence sugges-
tive of publication bias was found in the medium-term (z = 11.57, p < .001) and long-term (z
=-3.23, p=.001). An important caveat is that there is heterogeneity in the effect sizes, and that
therefore, other factors are likely influencing their magnitude.

What characteristics of the intervention and sample explain variations in
condom use outcomes in the medium-term?

Because of the scarcity of study that evaluates condom use at long-term (k = 2), moderator
analyses was conducted using medium-term data related to condom use, the longest follow-up
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Hedges's Lower  Upper

g limit limit p-Value
Ajuwon 2008 8.11 7.90 8.32 0.00 >
Chong 2013 7.75 7.55 7.95 0.00 >
Ulloa 2011 2.37 1.85 2.89 0.00 —a—
Thato 2008 1.85 0.63 3.07 0.00 i
Mahat 2015 1.36 1.16 1.56 0.00 | -l
Cai 2008 1.10 0.82 1.38 0.00 —-—
Mahat 2010 1.09 0.81 1.37 0.00 -
Hanison 2016 1.08 0.74 1.42 0.00 ——
Shin 2010 1.06 0.35 1.77 0.00 —{—
Reyna 2014 1.04 0.85 1.23 0.00 -
Espada 2012 0.97 0.45 1.49 0.00 —a—
Claramunt-Bus6 2011 0.74 0.46 1.02 0.00 —i—
Gose 2014 0.69 0.41 0.97 0.00 ——
Klein 2011 0.67 0.39 0.95 0.00 —i—
Garcia 2009 0.65 0.45 0.85 0.00 -
Dinaj-Koci 2015 0.60 0.40 0.80 0.00 -
Jahanfar 2009 0.57 0.37 0.77 0.00 -
Jones 2013 0.57 0.29 0.85 0.00 -
Achiong-Alemany 2011 0.54 048 0.60 0.00 ]
Aramburi 2012 0.51 0.31 0.71 0.00 -
Melow 2010 0.50 0.22 0.78 0.00 ——
Pinkieton 2012 0.50 0.36 0.64 0.00 =
Cronin 2014 0.45 0.25 0.65 0.00 -
Mahat 2008 0.44 0.33 0.55 0.00 =
Oman 2015 0.44 0.38 0.50 0.00 |
Comelius 2013 0.42 0.23 1.07 0.21 ——
Ybarra 2015 0.41 0.22 0.61 0.00 -
Li 2011 0.38 0.18 0.58 0.00 -
Radha 2012 0.36 0.25 0.47 0.00 =
Morales 2014 0.35 0.17 0.87 0.19 ——
Escribano 2015 0.31 .08 0.70 0.12 ——
Mathews 2016 0.31 0.03 0.58 0.03 —i—
Hadley 2016 0.29 0.01 0.59 0.06 ——
Baker 2012 0.28 0.08 0.48 0.01 -
Bartlett 2010 0.26 0.64 1.16 0.57 —
Constantine 2015 0.13 0.15 0.41 0.36 —i—
Coyle 2013 0.04 0.17 0.25 0.70 i
Santibanez 2012 0.01 0.27 0.28 0.96 —i—
Atwood 2012 0.00 0.62 0.62 1.00 —a—
1.01 0.52 1.49 0.00 B B
-3.00 -1.50 0.00 1.50 3.00

Fig 2. Forest plot from meta-analysis of HIV-related knowledge (short-time). Effects are ordered from most successful to least successful. The overall
estimate for each is represented at the end of the list of studies.

https://doi.org/10.1371/journal.pone.0199421.9002

available. All studies that evaluated condom use in the medium term (12-18 months) included
a control or comparison group; therefore, control group was not included as moderator in the
analyses. As Table 3 shows, seven of the 10 moderator dimensions evaluated were statistically
significant moderators of condom use. Relative to the characteristics of the intervention and
sample, the interventions to reduce risk for STIs and pregnancy in adolescents were more
effective in increasing condom use when: 1) the study took place in a nation with a very high
HDI (vs. low HDI), 2) the study was implemented in school settings (vs. other settings), 3)
interventions were based on a theoretical approach, and 4) interventions did not promote sex-
ual abstinence. Gender and age of the participants were not moderators of the efficacy of the
interventions. Interventions appeared to increase rates of condom use when they involved
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Shin 2010
Espada 2012
Melow 2010
Morales 2014
Oman 2015
Pinketon 2012
Comelius 2013
Hill 2008
Reyna 2014
Weed 2008
Radha 2012
Santibanez2012

parents (Hedges g = 0.63; 95% CI: 0.01, 1.24), but the test of moderation was not statistically
significant (p = .12).

Regarding the evaluation methodology, the interventions increased condom use more
when: 1) the study randomly assigned participants into an experimental group or a control
group (RCT) vs. using non-random assignment, and 2) the control group did not receive an
alternative intervention. The impact of the interventions on adolescents’ condom use did not
increase over time, which means that the year in which the study was published was not a
moderator of the efficacy of the intervention to increase condom use in the medium term.

Discussion

The present meta-analysis summarized the efficacy of interventions for STI prevention and
sexual health promotion for adolescents performed in recent years (2008-2016), and identified

Hedges's Lower Upper
g limit limit p-Value

098 027 169 001 i
073 058 088 000 -
069 041 097 000 —i—
064 048 080 000 -
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006 000 012 006 [ |
005 015 025 062 -
004 017 025 072 ——
003 025 031 083 —i—
002 018 022 084 -
002 018 022 084 ——-
000 062 062 099 i
——
—-

0.08 028 012 042
0.29 020 038 0.00 >

-1.70 0.85 0.00 0.85 1.70

Fig 3. Forest plot from meta-analysis of attitudes (short-time). Effects are ordered from most successful to least successful. The overall
estimate for each is represented at the end of the list of studies.

https://doi.org/10.1371/journal.pone.0199421.9003
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Fig 4. Forest plot from meta-analysis of self-efficacy to use condoms (short-time). Effects are ordered from most successful to least
successful. The overall estimate for each is represented at the end of the list of studies.

https://doi.org/10.1371/journal.pone.0199421.9004

the moderators of the efficacy of such interventions to increase medium-term condom use.
The results indicated that interventions had the biggest and more reaching impact in the
short-term. The interventions were effective in increasing sexual health-related knowledge,
promoting a favorable attitude towards HIV and methods of protection, self-efficacy to use
condoms, behavioral intention including condom use intention and intention to refuse sex,
and increasing condom use among adolescents. Intervention effect size magnitudes were low
to moderate, except for knowledge, which was high [33]. These results are consistent with pre-
vious meta-analyses [17,24,31,103] and, as with these same meta-analyses, overall heterogene-
ity was large (Table 2). Our team was successful at applying several a priori moderators in
models of the medium-term condom use effect size (Table 3), and we comment on these
results below.

The lack of impact of interventions on subjective norms (Table 2) may be related to the fact
that participants’ close friends usually do not attend the intervention, so it would not be
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Fig 5. Forest plot from meta-analysis of intention to refuse sex (short-time). Effects are ordered from most
successful to least successful. The overall estimate for each is represented at the end of the list of studies.

https://doi.org/10.1371/journal.pone.0199421.9005

expected that participants’ close friends increase their condom use after the intervention;
therefore, the participants’ perception of peers’ condom use tend to be stable over time, as sug-
gested by Jemmott et al. [104]. This unexpected result suggests that the subjective norms com-
ponent needs to be greater attention as it is one of the precursors of condom use according to
multiple theories [29,105] and empirical studies [61]. For example, the Network-Individual-
Resource (NIR) model for HIV prevention highlights how exchanges of resources between
individuals and their networks underlies and sustains HIV-risk behaviors [106]. Exceptionally,
the COMPAS intervention-implemented in Spanish schools-had an impact on subjective
norms one year after its implementation [83].

The short-term effects of the interventions paralleled those that were significant at the
medium term (12-18 months’ post-intervention), except for intention to refuse sex and com-
munication about sex with the sexual partner. However, the interventions’ effect in every out-
come decreased over time, which suggests that short-term effects observed in variables related
to sexual risk tend to decline over time. This pattern remained in the long-term effects (24
months’ post-intervention and after), where interventions were successful only at increasing
condom use. Only two studies provided long-term condom use effects after the 24-month

Hedges's Lower Upper

g limit limit p-Value
Dinaj-Koci 2015 243 204 282 0.00 —-—
Thato 2008 1.00 081 119 0.00
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Ybarra 2015 0.23 0.03 042 0.02 -
Espada 2012 0.18 0.03 033 0.02 =
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Fig 6. Forest plot from meta-analysis of condom use intention (short-time). Effects are ordered from most
successful to least successful. The overall estimate for each is represented at the end of the list of studies.

https://doi.org/10.1371/journal.pone.0199421.g006
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Fig 7. Forest plot from meta-analysis of condom use (short-time). Effects are ordered from most successful to least
successful. The overall estimate for each is represented at the end of the list of studies.
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follow up [80,101]. Because of the lack of monitoring data for the medium- and long-term, we
cannot draw firm conclusions. These patterns are consistent with the systematic review of
school-based cognitive-behavioral interventions conducted by Kavanagh et al. [107].
Interventions tended to succeed better when they took place in nations with higher HDI,
such as United States, Canada or Spain. This finding conflicts with results from a meta-analysis
of 37 interventions for HIV prevention (28 studies) applied in Latin American and Caribbean
Nations (from 1995 to 2008); specifically, Huedo-Medina et al. [14] found greater efficacy to
increase condom use in interventions implemented in countries with low or medium HDI.
According to these authors [14], the conditions of poverty and deprivation imply resource def-
icits that the interventions address, in part. Yet this review did not target studies of adolescents,
and it is true that in all societies, adolescents are sheltered by parents and to some extent
schools and peer groups, which can be supportive to prevent sexual risk behaviors. These
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Fig 8. Forest plot from meta-analysis of condom use (medium-time). Effects are ordered from most successful to
least successful. The overall estimate for each is represented at the end of the list of studies.
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Table 3. Estimates of condom use effect sizes as a function of moderator dimensions and showing sub-groups for moderators that are statistically significant.

Dimension and level Qwodet 4 Hedges’ g
(95% CI)

Sample characteristics
Gender (k=9) 0.49 48 -0.004 (-0.01 to 0.007)
Age (k=8) 0.004 94 -0.007 (-0.23 to 0.21)
Human development index (HDI) 8.43 .01
(k=9)

Very high 0.33 (0.09 to 0.57)*

High —

Medium —

Low 0.18 (-0.22 to 0.60)
Setting of intervention (k = 9) 7.37 .02

School 0.29 (0.07 to 0.52)*

Other 0.28 (-0.37 to 0.93)
Intervention methodology
Based on theoretical model (k = 9) 8.06 01

Yes 0.28 (0.06 to 0.50)*

No 0.45 (-0.20 to 1.10)
Promotes abstinence (k = 9) 7.97 .01

Yes 0.21 (-0.14 to 0.57)

No 0.34 (0.08 to 0.59)**
Parental participation (k = 3) 4.08 12

Yes 0.63 (0.01 to 1.24)*

No 0.04 (-0.21 to 0.29)
Evaluation methodology
Design of the study (k = 9) 8.06 01

Randomized control trial 0.28 (0.06 to 0.50)*

Cluster-randomized control trial —

Non-randomized 0.45 (-0.20 to 1.10)
Control receives a weakened dose intervention (k = 7) 11.08 .004

Yes 0.008 (-0.35 t0 0.37)

No 0.41 (0.17 to 0.65)*
Year of publication (k = 9) 0.65 41 -0.05 (-0.18 to 0.07)

Note. Each moderator is evaluated on a bivariate basis, without controlling for the other features. CI = confidence interval

p<.05
**p <.01.

https://doi.org/10.1371/journal.pone.0199421.t003

networks tend to be stronger in high HDI nations, which may explain our results. Another var-
iable that may explain the relationship between HDI and intervention efficacy is community-
level stigma. Reid, Dovidio, Ballester and Johnson [108] found that in communities with high
levels of stigma, HIV prevention interventions were not successful in increasing condom use.
Since stigma has been directly associated with lower socioeconomic and lower educational lev-
els [108], it could be expected that interventions have a lower impact on condom use over time
in low HDI nations.

According to other meta-analyses and reviews assessing the efficacy of interventions in ado-
lescents [17,24,31], most studies were conducted in the school context (95%), and had a higher
impact in condom use than those delivered in other settings such as streets, health centers,
etc. We believe that the availability of schools, the learning context, and the ease access to
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adolescents, even some time after applying the intervention (monitoring) are factors that make
schools a recommendable setting to promote sexual health during adolescence.

The most successful interventions to increase condom use were based in theoretical
approaches and did not promote sexual abstinence. Similarly, Johnson et al. [24] concluded
that interventions exclusively focused on abstinence were not as effective in reducing sexual
frequency as comprehensive interventions including condom use promotion (d = 0.10 vs.

d = 0.25). Interventions based on theoretical approaches-such as Social Cognitive Theory and
Theory of Planned Behavior-were the most successful at increasing condom use, consistently
with Albarracin et al. [9].

Interventions showed greater efficacy when participants were randomly assigned to the
experimental conditions (RCT) (compared non-randomized control trials), and when the con-
trol group did not received another intervention compared to those receiving an alternative
intervention. Findings may be explained by methodological quality of studies. All studies that
evaluated condom use in the medium term (12-18 months) included a control or comparison
group, which suggests that only controlled studies evaluated interventions’ effects over time.
Most of the pre-posttest (intragroup comparisons) studies evaluated the efficacy on condom
use at the short term, and this difference may explain why effect sizes for condom use at the
short term were generally larger than in the medium term. For example, in a pre-posttest
study testing the efficacy of an educational intervention in HIV / AIDS in a sample of 420
Cuban adolescents aged 15-16 [42], the percentage of sexually active adolescents using con-
dom use during penetrative sex increased from 51.4% (pretest) to 94.6% (2-month post-inter-
vention) (p < .05). Effects of the interventions that are evaluated without a control group may
be overestimated. Pre-post differences can reflect many factors—history, maturation, testing,
instrumentation, and so on—other than the intervention itself [109]. All of these factors are
less plausible in RCTs, so the results obtained from these designs are trusted more for their
greater ability to gauge causal effects. Effect sizes on medium-term condom use were higher
when the control group did not receive an alternative intervention. Hawthorne effects—under-
stood as positive changes associated with the attention that adolescents in the experimental
group received from researchers—may have inflated effect size in trials [110]. When an addi-
tional intervention is applied to the control group, the effects are more likely attributable to
the intervention and not to other factors, due to adolescents’ awareness of participation [109].
Last, findings showed that the year of publication of the study was not a moderator of the effi-
cacy of the interventions to promote condom use over time, which suggests that this aim (con-
dom use promotion) is not necessary better addressed in the sexual-health promotion
interventions nowadays.

Limitations

This study has some limitations. Of course, the sample was limited to the years 2008-2016, so
the results reflect only the most recent studies. The search strategy may have excluded potential
papers, although several methods were used to minimize this possibility. Most of the interven-
tions were assessed with self-reports, whose answers may be exposed to recall bias and social
desirability. Results must be interpreted taking into account publication bias in the medium-
and long-term follow-up analysis. Due to the scarcity of studies evaluating condom use over
longer intervals, it was not possible to analyze moderators of the efficacy of the intervention to
promote condom use at the 24 months-post intervention and later. In general, the results may
have been influenced by the lack of data to calculate ES, poverty in the description of the inter-
ventions, samples, and methodology of the evaluation. This limitation is shared by most meta-
analysis of efficacy of interventions to promote sexual health and HIV prevention, according
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to Johnson, Michie, and Snyder’s [12] recent meta-review of meta-analyses. Authors should be
aware of the importance of providing relevant information in their reports in order to permit
replication of studies and analyses of the overall efficacy of preventive actions. Given this limi-
tation, Mullen et al. [21] proposed a guide elaborated by the American Psychological Associa-
tion about the basic information regarding the intervention and methodology of the
evaluation that authors should provide in their studies.

Finally, In addition, the trials’ measures make it difficult to estimate the effects of interven-
tions on condom use. For example, many studies use a general measure of sexual behavior
index to assess the impact of the intervention on different outcomes of sexual behavior, in-
cluding condom use [53]. The behavioral index involves condom use as well as other sexual
behaviors, which makes it difficult to know the specific intervention’s effect on condom use
independently of other behavioral outcomes. This limitation has been previously observed in a
decade of revision focused on the efficacy of sexual risk reduction interventions [16]. Globally,
it is important to note that only 39.37% of participants in our sample of studies were sexually
active, which may explain why the researchers selected fundamentally non-behavioral vari-
ables in order to assess the efficacy of the interventions. However, level of sexually activity was
not a moderator of the efficacy of the interventions.

Conclusions

In summary, this meta-analysis provides updated knowledge about the efficacy of the interven-
tions that focus on promoting sexual health and preventing HIV infections in adolescents, and
the factors that contribute to a greater efficacy of them. These findings are relevant to reduce
the economic and human cost on interventions that are not effective. All interventions showed
positive effects on all outcomes assessed, although there was a large heterogeneity in the effects.
Most of them had a significant impact in non-behavioral and behavioral outcomes in the
short-time, but effects tended to decrease over time. The impact in condom use tended to
increase over time (at the 24-month follow up and later), which confirms the importance of
monitoring behavioral outcomes. Due to the small number of studies that track the effects,
firm conclusions about the medium- and long-term efficacy of HIV and sexual-health inter-
ventions cannot be drawn. Scarcity of human and material resources for sexual health promo-
tion aimed at adolescents in many countries may be one of the reasons for the lack of studies
that include long-term follow-ups and objective measures in their evaluation. As a result, it is
difficult to estimate the real benefit of interventions being implemented in the real setting for
adolescent sexual health. More funding is needed to adapt interventions that have proven to be
effective for high-risk groups. Long-term evaluations are the key to determine whether these
interventions actually impact on STIs and unplanned pregnancies during adolescence, and
consequently they are reducing associated health and social costs. Future studies should
explore long-term effects, especially in behavioral and biological measures. More evidence is
needed of the efficacy of sexual health promotion interventions in adolescents recruited from
other settings rather than schools, as foster care centers, health centers, and other organiza-
tions. Other potential moderators that may be considered in future research are program dura-
tion and intensity, program facilitator characteristics, and participant characteristics.

Supporting information

S$1 PRISMA Checklist. Preferred reporting items for systematic reviews and meta-analyses
(PRISMA) checklist.
(DOC)

PLOS ONE | https://doi.org/10.1371/journal.pone.0199421 June 28, 2018 19/26


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0199421.s001
https://doi.org/10.1371/journal.pone.0199421

@° PLOS | ONE

Efficacy of sexual health promotion interventions

S1 Table. Characteristics of studies included in the meta-analysis (k = 63).
(DOCX)

Author Contributions

Conceptualization: Alexandra Morales, José P. Espada.

Data curation: Alexandra Morales, José P. Espada, Mireia Orgilés, Silvia Escribano.
Formal analysis: Alexandra Morales, Silvia Escribano, Blair T. Johnson.

Funding acquisition: Alexandra Morales, José P. Espada.

Investigation: Alexandra Morales, José P. Espada, Mireia Orgilés, Silvia Escribano, Blair T.
Johnson, Marguerita Lightfoot.

Methodology: Alexandra Morales, José P. Espada, Mireia Orgilés, Silvia Escribano, Blair T.
Johnson, Marguerita Lightfoot.

Project administration: Alexandra Morales, José P. Espada, Mireia Orgilés.

Resources: Alexandra Morales, José P. Espada, Mireia Orgilés, Silvia Escribano, Blair T. John-
son, Marguerita Lightfoot.

Software: Alexandra Morales, José P. Espada, Mireia Orgilés, Silvia Escribano, Blair T. John-
son, Marguerita Lightfoot.

Supervision: Alexandra Morales, José P. Espada, Mireia Orgilés, Silvia Escribano, Blair T.
Johnson, Marguerita Lightfoot.

Validation: Alexandra Morales, José P. Espada, Mireia Orgilés, Silvia Escribano, Blair T. John-
son, Marguerita Lightfoot.

Visualization: Alexandra Morales, José P. Espada, Mireia Orgilés, Silvia Escribano, Blair T.
Johnson, Marguerita Lightfoot.

Writing - original draft: Alexandra Morales, José P. Espada, Mireia Orgilés, Silvia Escribano,
Blair T. Johnson.

Writing - review & editing: Alexandra Morales, José P. Espada, Mireia Orgilés, Silvia Escri-
bano, Blair T. Johnson, Marguerita Lightfoot.

References

1. UNICEF. Strengthening the Adolescent Component of National HIV Programmes through Country
Assessments Guidance Document. Adolescent Assessment and Decision-Makers’ (AADM) Tool
[cited 2016 Jun 15]. Available from: http://data.unicef.org/wp-content/uploads/2016/04/Guidance-on-
Country-Assessments-9_1_2015_252.pdf

2. Idele P, Gillespie A, Porth T, Suzuki C, Mahy M, Kasedde S, et al. Epidemiology of HIV and AIDS
among adolescents: current status, inequities, and data gaps. J Acquir Immune Defic Syndr. 2014; 66
Suppl 2:5144-53. https://doi.org/10.1097/QA1.0000000000000176

3. World Health Organization (WHO). Sexually Transmitted Infections among adolescents. The need for
adequate health services [cited 2016 Jun 15]. Available from: http://www.who.int/maternal_child_
adolescent/documents/9241562889/en/.

4. UNICEF. Opportunities in times of crisis: Preventing HIV from early adolescence to early adulthood.
2011 [cited 2016 Jul 20]. Available from: http://www.unicef.org/publications/files/Opportunity _in_
Crisis-Report_EN_052711.pdf. Accessed August 30, 2016.

5. Leppaélahti S, Gissler M, Mentula M, Heikinheimo O. Is teenage pregnancy an obstetric risk in a welfare
society? A population-based study in Finland, from 2006 to 2011. BMJ Open. 2013; 3:e003225.
https://doi.org/10.1136/bmjopen-2013-003225 PMID: 23959755

PLOS ONE | https://doi.org/10.1371/journal.pone.0199421 June 28, 2018 20/26


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0199421.s002
http://data.unicef.org/wp-content/uploads/2016/04/Guidance-on-Country-Assessments-9_1_2015_252.pdf
http://data.unicef.org/wp-content/uploads/2016/04/Guidance-on-Country-Assessments-9_1_2015_252.pdf
https://doi.org/10.1097/QAI.0000000000000176
http://www.who.int/maternal_child_adolescent/documents/9241562889/en/
http://www.who.int/maternal_child_adolescent/documents/9241562889/en/
http://www.unicef.org/publications/files/Opportunity_in_Crisis-Report_EN_052711.pdf
http://www.unicef.org/publications/files/Opportunity_in_Crisis-Report_EN_052711.pdf
https://doi.org/10.1136/bmjopen-2013-003225
http://www.ncbi.nlm.nih.gov/pubmed/23959755
https://doi.org/10.1371/journal.pone.0199421

@° PLOS | ONE

Efficacy of sexual health promotion interventions

10.

11.

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

Fraser AM, Brockert JE, Ward RH. Association of young maternal age with adverse reproductive out-
comes. N Engl J Med. 1995; 332:1113—-1118. https://doi.org/10.1056/NEJM199504273321701 PMID:
7700283

Durantini MR, Albarracin D, Mitchell AL, Earl AN, Gillette JC. Conceptualizing the influence of social
agents of behavior change: A meta-analysis of the effectiveness of HIV-prevention interventionists for
different groups. Psychol Bull. 2006; 132:212—48. https://doi.org/10.1037/0033-2909.132.2.212
PMID: 16536642

Albarracin J, Albarracin D, Durantini M. Effects of HIV-prevention interventions for samples with higher
and lower percents of Latinos and Latin Americans: a meta-analysis of change in condom use and
knowledge. AIDS Behav. 2008; 12:521—43. https://doi.org/10.1007/s10461-007-9209-8 PMID:
17265011

Albarracin D, Durantini MR, Earl A. Empirical and theoretical conclusions of an analysis of outcomes
of HIV-prevention interventions. Curr Dir Psychol Sci. 2006; 15:73-8. https://doi.org/10.1111/j.0963-
7214.2006.0041.x

Medley A, Kennedy C, O’'Reilly K, Sweat M. Effectiveness of peer education interventions for HIV pre-
vention in developing countries: a systematic review and meta-analysis. AIDS Educ Prev. 2009;
21:181-2086. https://doi.org/10.1521/aeap.2009.21.3.181 PMID: 19519235

Lyles CM, Kay LS, Crepaz N, Herbst JH, Passin WF, Kim AS, et al. Best-evidence interventions: Findings
from a systematic review of HIV behavioral interventions for US populations at high risk, 2000-2004. Am
J Public Health. 2007; 97:133—43. https://doi.org/10.2105/AJPH.2005.076182 PMID: 17138920

Johnson BT, Michie S, Snyder LB. Effects of behavioral intervention content on HIV prevention out-
comes: a meta-review of meta-analyses. J Acquir Immune Defic Syndr. 2014; 66 Suppl 3:5259-70.
https://doi.org/10.1097/QA1.0000000000000235

Johnson BT, Scott-Sheldon LA, Smoak ND, Lacroix JM, Anderson JR, Carey MP.Behavioral interven-
tions for African Americans to reduce sexual risk of HIV: a meta-analysis of randomized controlled tri-
als. J Acquir Immune Defic Syndr. 2009; 51:492-501. https://doi.org/10.1097/QAl.
0b013e3181a28121 PMID: 19436218

Huedo-Medina TB, Boynton MH, Warren MR, LaCroix JM, Carey MP, Johnson BT. Efficacy of HIV
prevention interventions in Latin American and Caribbean nations, 1995-2008: a meta-analysis. AIDS
Behav. 2010; 14:1237-51. https://doi.org/10.1007/s10461-010-9763-3 PMID: 20661768

LaCroix JM, Snyder LB, Huedo-Medina TB, Johnson BT. Effectiveness of mass media interventions
for HIV prevention, 1986—2013: a meta-analysis. J Acquir Immune Defic Syndr. 2014; 66 Suppl 3:
S$329-4. https://doi.org/10.1097/QA1.000000000000023

Robin L, Dittus P, Whitaker D, Crosby R, Ethier K, Mezoff J, et al. Behavioral interventions to reduce
incidence of HIV, STD, and pregnancy among adolescents: a decade in review. J Adolesc Health.
2004; 34:3—26. https://doi.org/10.1016/S1054-139X(03)00244-1 PMID: 14706401

Protogerou C, Johnson BT. Factors Underlying the Success of Behavioral HIV-Prevention Interven-
tions for Adolescents: A Meta-Review. AIDS Behav. 2014:1-17.

Michielsen K, Chersich M, Temmerman M, Dooms T, Van Rossem R. Nothing as practical as a good
theory? The theoretical basis of HIV prevention interventions for young people in Sub-Saharan Africa:
a systematic review. AIDS Res Treat. 2012.

Fonner VA, Armstrong KS, Kennedy CE, O’Reilly KR, Sweat MD. School Based Sex Education and
HIV Prevention in Low-and Middle-Income Countries: A Systematic Review and Meta-Analysis. PloS
One. 2014; 9:€89692. https://doi.org/10.1371/journal.pone.0089692 PMID: 24594648

Underhill K, Operario D, Montgomery P. Abstinence-only programs for HIV infection prevention in
high-income countries. The Cochrane Library. 2007; 17:CD005421. [cited 2016 Sep 2]. Available
from: https://www.ncbi.nim.nih.gov/pubmed/17943855

Mullen PD, Ramirez G, Strouse D, Hedges LV, Sogolow E. Meta-analysis of the effects of behavioral
HIV prevention interventions on the sexual risk behavior of sexually experienced adolescents in con-
trolled studies in the United States. J Acquir Immune Defic Syndr. 2002; 30 Suppl 1:S94-S105.

Lazarus JV, Sihvonen-Riemenschneider H, Laukamm-Josten U, Wong F, Liljestrand J. Systematic
review of interventions to prevent the spread of sexually transmitted infections, including HIV, among
young people in Europe. Croat Med J. 2010; 51:74—-84. https://doi.org/10.3325/cm|.2010.51.74 PMID:
20162748

Noar SM, Black HG, Pierce LB. Efficacy of computer technology-based HIV prevention interventions:
a meta-analysis. AIDS. 2009; 23:107-15. https://doi.org/10.1097/QAD.0b013e32831c5500 PMID:
19050392

Johnson BT, Scott-Sheldon LA, Huedo-Medina TB, Carey MP. Interventions to reduce sexual risk for
human immunodeficiency virus in adolescents: a meta-analysis of trials, 1985-2008. Arch Pediatr
Adolesc Med. 2011; 165: 77-84. https://doi.org/10.1001/archpediatrics.2010.251 PMID: 21199984

PLOS ONE | https://doi.org/10.1371/journal.pone.0199421 June 28, 2018 21/26


https://doi.org/10.1056/NEJM199504273321701
http://www.ncbi.nlm.nih.gov/pubmed/7700283
https://doi.org/10.1037/0033-2909.132.2.212
http://www.ncbi.nlm.nih.gov/pubmed/16536642
https://doi.org/10.1007/s10461-007-9209-8
http://www.ncbi.nlm.nih.gov/pubmed/17265011
https://doi.org/10.1111/j.0963-7214.2006.0041.x
https://doi.org/10.1111/j.0963-7214.2006.0041.x
https://doi.org/10.1521/aeap.2009.21.3.181
http://www.ncbi.nlm.nih.gov/pubmed/19519235
https://doi.org/10.2105/AJPH.2005.076182
http://www.ncbi.nlm.nih.gov/pubmed/17138920
https://doi.org/10.1097/QAI.0000000000000235
https://doi.org/10.1097/QAI.0b013e3181a28121
https://doi.org/10.1097/QAI.0b013e3181a28121
http://www.ncbi.nlm.nih.gov/pubmed/19436218
https://doi.org/10.1007/s10461-010-9763-3
http://www.ncbi.nlm.nih.gov/pubmed/20661768
https://doi.org/10.1097/QAI.000000000000023
https://doi.org/10.1016/S1054-139X(03)00244-1
http://www.ncbi.nlm.nih.gov/pubmed/14706401
https://doi.org/10.1371/journal.pone.0089692
http://www.ncbi.nlm.nih.gov/pubmed/24594648
https://www.ncbi.nlm.nih.gov/pubmed/17943855
https://doi.org/10.3325/cmj.2010.51.74
http://www.ncbi.nlm.nih.gov/pubmed/20162748
https://doi.org/10.1097/QAD.0b013e32831c5500
http://www.ncbi.nlm.nih.gov/pubmed/19050392
https://doi.org/10.1001/archpediatrics.2010.251
http://www.ncbi.nlm.nih.gov/pubmed/21199984
https://doi.org/10.1371/journal.pone.0199421

@° PLOS | ONE

Efficacy of sexual health promotion interventions

25.

26.

27.

28.

29.

30.

31.

32.

33.
34.

35.

36.
37.

38.

39.

40.

4,

42,

43.

44,

45.

46.

47.

Johnson BT, Carey MP, Marsh KL, Levin KD, Scott-Sheldon LA. Interventions to reduce sexual risk
for the human immunodeficiency virus in adolescents, 1985-2000: a research synthesis. Arch Pediatr
Adolesc Med. 2003; 157:381-8. https://doi.org/10.1001/archpedi.157.4.381 PMID: 12695235

Espada JP, Gonzalvez MT, Orgilés M, Lloret D, Guillén-Riquelme A. Meta-analysis of the effective-
ness of school substance abuse prevention programs in Spain. Psicothema. 2015; 27:5-12. https://
doi.org/10.7334/psicothema2014.106 PMID: 25633763

Ajzen |. The theory of planned behavior. Organ Behav Hum Decis Process. 1991; 50:179-211. https:/
doi.org/10.1016/0749-5978(91)90020-T

Bandura A. Self-efficacy: toward a unifying theory of behavioral change. Psychol Rev. 1977; 84:191.
https://doi.org/10.1037/0033-295X.84.2.191 PMID: 847061

Fishbein M, Ajzen |. Predicting and changing behavior: The reasoned action approach. Taylor & Fran-
cis; 2011.

Loul, ChenY, YuC,LiY, Ye J. National HIV/AIDS mortality, prevalence, and incidence rates are
associated with the Human Development Index. Am J Infect Control. 2014; 42:1044—1048. https://doi.
org/10.1016/j.ajic.2014.06.029 PMID: 25278391

Picot J, Shepherd J, Kavanagh J, Cooper K, Harden A, Barnett-Page E, et al. Behavioural interven-
tions for the prevention of sexually transmitted infections in young people aged 13-19 years: a system-
atic review. Health Educ Res. 2012; 27:495-512. https://doi.org/10.1093/her/cys014 PMID: 22350195

Hasselblad V, Hedges LV. Meta-analysis of screening and diagnostic tests. Psychol Bull. 1995;
117:167-78. https://doi.org/10.1037/0033-2909.117.1.167 PMID: 7870860

Cohen J. Statistical power analysis for the behavioral sciencies. Routledge; 1988.

Hedges LV. Distribution theory for Glass’s estimator of effect size and related estimators. J Educ Stat.
1981; 6:107-128.

Morales A, Espada JP, Orgilés M, Secades-Villa R, Remor E. The short-term impact of peers as co-
facilitators of an HIV prevention programme for adolescents: A cluster randomised controlled trial. Eur
J Contracept Reprod Health Care. 2014; 9:379-91. https://doi.org/10.3109/13625187.2014.919445

Viechtbauer W. Conducting meta-analyses in R with the metafor package. J Stat Softw. 2010; 36:1—48.

Higgins J, Thompson SG. Quantifying heterogeneity in a meta-analysis. Stat Med. 2002; 21:1539—
1558. https://doi.org/10.1002/sim.1186 PMID: 12111919

Johnson BT, Eagly AH. Meta-analysis of social-personality psychological research. CHIP Documents,
35. [cited 2016 May 23]. Available from: http://digitalcommons.uconn.edu/cgi/viewcontent.cgi?article=
1048&context=chip_docs 2014.

Sterne JA, Sutton AJ, Loannidis JP, Terrin N, Jones DR, Lau J, et al. Recommendations for examining
and interpreting funnel plot asymmetry in meta-analyses of randomised controlled trials. BMJ. 2011:
343:d4002. https://doi.org/10.1136/bmj.d4002 PMID: 21784880

Miller WR, Wilbourne PL. Mesa Grande: a methodological analysis of clinical trials of treatments for
alcohol use disorders. Addiction. 2002; 97:265-77. https://doi.org/10.1046/j.1360-0443.2002.00019.x
PMID: 11964100

Abel EM, Greco M. A preliminary evaluation of an abstinence-oriented empowerment program for pub-
lic school youth. Res Social Work Pract. 2008; 18(3):223-30.

Achiong Alemarfiy M, Achiong Estupifidn FJ. Intervencion educativa en VIH/SIDA a adolescentes del
Instituto Preuniversitario Vocacional de Ciencias Exactas" Carlos Marx", de Matanzas. Rev Cubana
Hig Epidemiol. 2011; 49:336—45.

Ajuwon A, Funmilayo F, Oladepo O, Osungbade K, Asuzu M. Effects of training programme on HIV/
AIDS prevention among primary health care workers in Oyo State, Nigeria. Health Educ. 2008;
108:463-74. https://doi.org/10.1108/09654280810910872

Aramburd MG, Estripeaut D, Rowley S, Smoot S, Chamorro F, Bayard V. Educational impact of peer-
intervention on the knowledge and attitudes about HIV/AIDS in adolescents in Panama. Int J Adolesc
Med Health. 2012; 24(2):135—41. https://doi.org/10.1515/jamh.2012.020 PMID: 22909922

Armitage CJ, Talibudeen L. Test of a brief theory of planned behaviour-based intervention to promote
adolescent safe sex intentions. Br J Psychol. 2010; 101:155-72. https://doi.org/10.1348/
000712609X431728 PMID: 19364444

Atwood KA, Kennedy SB, Shamblen S, Tegli J, Garber S, Fahnbulleh PW, et al. Impact of school-
based HIV prevention program in post-conflict Liberia. AIDS Educ Prev. 2012; 24:68—77. hitps://doi.
org/10.1521/aeap.2012.24.1.68 PMID: 22339146

Barker DH, Swenson RR, Brown LK, Stanton BF, Vanable PA, Carey MP, et al. Blocking the benefit of
group-based HIV-prevention efforts during adolescence: the problem of HIV-related stigma. AIDS
Behav. 2012; 16:571-7. https://doi.org/10.1007/s10461-011-0101-1 PMID: 22170381

PLOS ONE | https://doi.org/10.1371/journal.pone.0199421 June 28, 2018 22/26


https://doi.org/10.1001/archpedi.157.4.381
http://www.ncbi.nlm.nih.gov/pubmed/12695235
https://doi.org/10.7334/psicothema2014.106
https://doi.org/10.7334/psicothema2014.106
http://www.ncbi.nlm.nih.gov/pubmed/25633763
https://doi.org/10.1016/0749-5978(91)90020-T
https://doi.org/10.1016/0749-5978(91)90020-T
https://doi.org/10.1037/0033-295X.84.2.191
http://www.ncbi.nlm.nih.gov/pubmed/847061
https://doi.org/10.1016/j.ajic.2014.06.029
https://doi.org/10.1016/j.ajic.2014.06.029
http://www.ncbi.nlm.nih.gov/pubmed/25278391
https://doi.org/10.1093/her/cys014
http://www.ncbi.nlm.nih.gov/pubmed/22350195
https://doi.org/10.1037/0033-2909.117.1.167
http://www.ncbi.nlm.nih.gov/pubmed/7870860
https://doi.org/10.3109/13625187.2014.919445
https://doi.org/10.1002/sim.1186
http://www.ncbi.nlm.nih.gov/pubmed/12111919
http://digitalcommons.uconn.edu/cgi/viewcontent.cgi?article=1048&context=chip_docs
http://digitalcommons.uconn.edu/cgi/viewcontent.cgi?article=1048&context=chip_docs
https://doi.org/10.1136/bmj.d4002
http://www.ncbi.nlm.nih.gov/pubmed/21784880
https://doi.org/10.1046/j.1360-0443.2002.00019.x
http://www.ncbi.nlm.nih.gov/pubmed/11964100
https://doi.org/10.1108/09654280810910872
https://doi.org/10.1515/ijamh.2012.020
http://www.ncbi.nlm.nih.gov/pubmed/22909922
https://doi.org/10.1348/000712609X431728
https://doi.org/10.1348/000712609X431728
http://www.ncbi.nlm.nih.gov/pubmed/19364444
https://doi.org/10.1521/aeap.2012.24.1.68
https://doi.org/10.1521/aeap.2012.24.1.68
http://www.ncbi.nlm.nih.gov/pubmed/22339146
https://doi.org/10.1007/s10461-011-0101-1
http://www.ncbi.nlm.nih.gov/pubmed/22170381
https://doi.org/10.1371/journal.pone.0199421

@° PLOS | ONE

Efficacy of sexual health promotion interventions

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

Bartlett R, Shelton T. Feasibility and initial efficacy testing of an HIV prevention intervention for black
adolescent girls. Issues Ment Health Nurs. 2010; 31:731-38. https://doi.org/10.3109/01612840.2010.
505313 PMID: 20936895

Baumler E, Glassman J, Tortolero S, Markham C, Shegog R, Peskin M, et al. Examination of the Rela-
tionship between Psychosocial Mediators and Intervention Effects in It's Your Game: An Effective
HIV/STI/Pregnancy Prevention Intervention for Middle School Students. AIDS Res Treat. 2012.

Berglas NF, Jerman P, Rohrbach LA, Angulo-Olaiz F, Chou C, Constantine NA. An implementation
and outcome evaluation of a multicomponent sexuality education programme for high school students.
Sex Educ. 2016:549-67. https://doi.org/10.1080/14681811.2015.1133408

Birch PJ. Testing Mediated Effects of a Sex Education Program on Youth Sexual Activity. Utah, US:
Utah State University; 2011.

Cai Y, Hong H, Shi R, Ye X, Xu G, Li S, et al. Long-term follow-up study on peer-led school-based HIV/
AIDS prevention among youths in Shanghai. Int J STD AIDS. 2008; 19:848—-85. https://doi.org/10.
1258/ijsa.2008.008129 PMID: 19050217

Chong A, Gonzalez-Navarro M, Karlan D, Valdivia M. Effectiveness and spillovers of online sex educa-
tion: Evidence from a randomized evaluation in Colombian public schools 2013. [cited 2016 May 1].
Available from: http://www.nber.org/papers/w18776. https://doi.org/10.3386/w18776

Claramunt-Bus6 C. Valoracion del Programa de Educacion Sexual (PE Sex) en adolescentes de 13 a
16 afos 2011 [Evaluation of the Sexual Education Program (PE Sex) in adolescents aged 13-16
years old 2011] [Dissertation]: Madrid: UNED; 2011.

Coffman DL, Smith EA, Flisher AJ, Caldwell LL.Effects of HealthWise South Africa on condom use
self-efficacy. Prev Sci. 2011; 12:162—72. https://doi.org/10.1007/s11121-010-0196-z PMID: 21271356

Constantine NA, Jerman P, Berglas NF, Angulo-Olaiz F, Chou C, Rohrbach LA. Short-term effects of
a rights-based sexuality education curriculum for high-school students: a cluster-randomized trial.
BMC Public Health. 2015; 15:293. https://doi.org/10.1186/s12889-015-1625-5 PMID: 25886554

Cornelius JB, Dmochowski J, Boyer C, Lawrence JS, Lightfoot M, Moore M. Text-messaging-
enhanced HIV intervention for African American adolescents: a feasibility study. J Assoc Nurses AIDS
Care. 2013; 24:256—67. https://doi.org/10.1016/j.jana.2012.06.005 PMID: 23122907

Coyle KK, Glassman JR, Franks HM, Campe SM, Denner J, Lepore GM. Interventions to reduce sex-
ual risk behaviors among youth in alternative schools: a randomized controlled trial. J Adolesc Health.
2013; 53:68—78. https://doi.org/10.1016/j.jadohealth.2012.12.012 PMID: 23562220

Cronin J, Heflin C, Price A. Teaching teens about sex: A fidelity assessment model for making proud
choices. Eval Program Plann. 2014; 46:94—102. https://doi.org/10.1016/j.evalprogplan.2014.05.010
PMID: 24950019

Dinaj-Koci V, Chen X, Deveaux L, Lunn S, Li X, Wang B, et al. Developmental Implications of HIV Pre-
vention During Adolescence Examination of the Long-Term Impact of HIV Prevention Interventions
Delivered in Randomized Controlled Trials in Grade Six and in Grade 10. Youth & Society. 2015;
47:151-72. https://doi.org/10.1177/0044118X12456028

Escribano S, Espada J, Morales A, Orgilés M. Mediation Analysis of an Effective Sexual Health Pro-
motion Intervention for Spanish Adolescents. AIDS Behav. 2015; 19:1850-9. https://doi.org/10.1007/
510461-015-1163-2 PMID: 26267253

Espada JP, Orgilés M, Morales A, Ballester R, Huedo-Medina TB. Effectiveness of a School HIV/AIDS
Prevention Program for Spanish Adolescents. AIDS Educ Prev. 2012; 24:500-13. https://doi.org/10.
1521/aeap.2012.24.6.500 PMID: 23206200

Fernandez DM, Figueroa WI, Gomez Mde L, Maysonet J, Olivares ER, Hunter RF. Changes in HIV/
AIDS knowledge among early adolescents in Puerto Rico. Ethn Dis. 2008; 18:S2-146-50.

Garcia NE, Valdés AC, Gutiérrez AJ, Forcelledo CR, Delgado A. Evolucion de los conocimientos para
la prevencién del VIH/SIDA en estudiantes de medicina. Revista de Ciencias Médicas de Pinar del
Rio. 2009; 13:19-29.

Grose RG, Grabe S, Kohfeldt D. Sexual education, gender ideology, and youth sexual empowerment.
J Sex Res. 2014; 51:742-53. https://doi.org/10.1080/00224499.2013.809511 PMID: 24024546
Hadley W, Brown L, Barker D, Warren J, Weddington P, Fortune T, et al. Work It Out Together: Prelim-
inary Efficacy of a Parent and Adolescent DVD and Workbook Intervention on Adolescent Sexual and

Substance Use Attitudes and Parenting Behaviors. AIDS Behav. 2016; 20(9):1961-72. https://doi.org/
10.1007/s10461-016-1418-6 PMID: 27155880

Haglund K. Reducing sexual risk with practice of periodic secondary abstinence. J Obstet Gynecol
Neonatal Nurs. 2008; 37:647-56. https://doi.org/10.1111/j.1552-6909.2008.00289.x PMID: 19012715

Harrison A, Hoffman S, Mantell JE, Smit JA, Leu C, Exner TM, et al. Gender-focused HIV and preg-
nancy prevention for school-going adolescents: The Mpondombili pilot intervention in KwaZulu-Natal,

PLOS ONE | https://doi.org/10.1371/journal.pone.0199421 June 28, 2018 23/26


https://doi.org/10.3109/01612840.2010.505313
https://doi.org/10.3109/01612840.2010.505313
http://www.ncbi.nlm.nih.gov/pubmed/20936895
https://doi.org/10.1080/14681811.2015.1133408
https://doi.org/10.1258/ijsa.2008.008129
https://doi.org/10.1258/ijsa.2008.008129
http://www.ncbi.nlm.nih.gov/pubmed/19050217
http://www.nber.org/papers/w18776
https://doi.org/10.3386/w18776
https://doi.org/10.1007/s11121-010-0196-z
http://www.ncbi.nlm.nih.gov/pubmed/21271356
https://doi.org/10.1186/s12889-015-1625-5
http://www.ncbi.nlm.nih.gov/pubmed/25886554
https://doi.org/10.1016/j.jana.2012.06.005
http://www.ncbi.nlm.nih.gov/pubmed/23122907
https://doi.org/10.1016/j.jadohealth.2012.12.012
http://www.ncbi.nlm.nih.gov/pubmed/23562220
https://doi.org/10.1016/j.evalprogplan.2014.05.010
http://www.ncbi.nlm.nih.gov/pubmed/24950019
https://doi.org/10.1177/0044118X12456028
https://doi.org/10.1007/s10461-015-1163-2
https://doi.org/10.1007/s10461-015-1163-2
http://www.ncbi.nlm.nih.gov/pubmed/26267253
https://doi.org/10.1521/aeap.2012.24.6.500
https://doi.org/10.1521/aeap.2012.24.6.500
http://www.ncbi.nlm.nih.gov/pubmed/23206200
https://doi.org/10.1080/00224499.2013.809511
http://www.ncbi.nlm.nih.gov/pubmed/24024546
https://doi.org/10.1007/s10461-016-1418-6
https://doi.org/10.1007/s10461-016-1418-6
http://www.ncbi.nlm.nih.gov/pubmed/27155880
https://doi.org/10.1111/j.1552-6909.2008.00289.x
http://www.ncbi.nlm.nih.gov/pubmed/19012715
https://doi.org/10.1371/journal.pone.0199421

@° PLOS | ONE

Efficacy of sexual health promotion interventions

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

South Africa. J HIV AIDS Soc Serv. 2016; 15:29-47. https://doi.org/10.1080/15381501.2014.999183
PMID: 27642267

Herrman JW, Moore C, Rahmer B. Focus on Teen Men: Evaluating the Effectiveness of the Wise
Guys Program. J Child Adolesc Psychiatr Ment Health Nurs. 2016; 29:37—43. https://doi.org/10.1111/
jcap.12133

Hill CA, Abraham C. School-based, randomised controlled trial of an evidence-based condom promotion
leaflet. Psychol Health. 2008; 23(1):41-56. https://doi.org/10.1080/08870440701619726 PMID: 25159906

Jahanfar S, Lye M, Rampal L. A randomised controlled trial of peer-adult-led intervention on improve-
ment of knowledge, attitudes and behaviour of university students regarding HIV/AIDS in Malaysia.
Singapore Med J. 2009; 50:173-80. PMID: 19296033

Jones V, Modeste N, Hopp Marshak H, Fox C. The Effect of HIV/AIDS Education on Adolescents in
Trinidad and Tobago. ISRN Infect Dis. 2013.

Klein CH, Card JJ. Preliminary efficacy of a computer-delivered HIV prevention intervention for African
American teenage females. AIDS Educ Prev. 2011; 23:564—76. https://doi.org/10.1521/aeap.2011.23.
6.564 PMID: 22201239

Li X, Zhang L, Mao R, Zhao Q, Stanton B. Effect of social cognitive theory-based HIV education pre-
vention program among high school students in Nanjing, China. Health Educ Res. 2011; 26:419-31.
https://doi.org/10.1093/her/cyr001 PMID: 21330355

Lieberman L, Su H. Impact of the Choosing the Best Program in Communities Committed to Absti-
nence Education. SAGE Open. 2012. https://doi.org/10.1177/2158244012442938

Mahat G, Scoloveno MA, De Leon T, Frenkel J. Preliminary evidence of an adolescent HIV/AIDS peer
education program. J Pediatr Nurs. 2008; 23:358-63. https://doi.org/10.1016/].pedn.2007.12.007
PMID: 18804016

Mahat G, Scoloveno MA. HIV Peer Education: Relationships Between Adolescents’ HIV/AIDS Knowl-
edge and Self-Efficacy. J HIV AIDS Soc Serv. 2010; 9:371-84. https://doi.org/10.1080/15381501.201.
525479

Mahat G, Scoloveno MA, Scoloveno R. HIV/AIDS Knowledge, Self-Efficacy for Limiting Sexual Risk
Behavior and Parental Monitoring. J Pediatr Nurs. 2016; 31:€63—-e69. https://doi.org/10.1016/j.pedn.
2015.06.015 PMID: 26216110

Malow RM, Stein JA, McMahon RC, Dévieux JG, Rosenberg R, Jean-Gilles M. Effects of a culturally
adapted HIV prevention intervention in Haitian youth. J Assoc Nurses AIDS Care. 2009; 20:110-21.
https://doi.org/10.1016/j.jana.2008.12.003 PMID: 19286123

Markham CM, Peskin MF, Shegog R, Baumler ER, Addy RC, Thiel M, et al. Behavioral and psychoso-
cial effects of two middle school sexual health education programs at tenth-grade follow-up. J Adolesc
Health. 2014; 54:151-59. https://doi.org/10.1016/j.jadohealth.2013.10.204 PMID: 24445180

Mason-Jones AJ, Mathews C, Flisher AJ. Can peer education make a difference? Evaluation of a
South African adolescent peer education program to promote sexual and reproductive health. AIDS
Behav. 2011; 15:1605—-11. https://doi.org/10.1007/s10461-011-0012-1 PMID: 21809049

Mathews C, Eggers SM, Townsend L, Aarg LE, Vries PJ, Mason-Jones AJ, et al. Effects of PRE-
PARE, a Multi-component, School-Based HIV and Intimate Partner Violence (IPV) Prevention Pro-
gramme on Adolescent Sexual Risk Behaviour and IPV: Cluster Randomised Controlled Trial. AIDS
Behav. 2016; 20(9):1821-24. https://doi.org/10.1007/s10461-016-1410-1 PMID: 27142057

Morales A, Espada JP, Orgiles M. A 1-year follow-up evaluation of a sexual-health education program
for Spanish adolescents compared with a well-established program. Eur J Public Health. 2016; 26:35—
41, https://doi.org/10.1093/eurpub/ckv074 PMID: 25958237

Morrison-Beedy D, F Crean H, Passmore D, P Carey M. Risk reduction strategies used by urban ado-
lescent girls in an HIV prevention trial. Current HIV Res. 2013; 11:559-69.

Morrison-Beedy D, Jones SH, Xia Y, Tu X, Crean HF, Carey MP.Reducing Sexual Risk Behavior in
Adolescent Girls: Results From a Randomized Controlled Trial. J Adolesc Health. 2013; 52:314-21.
https://doi.org/10.1016/j.jadohealth.2012.07.005 PMID: 23299011

Oman RF, Merritt BT, Fluhr J, Williams JM. Comparing School-Based Teen Pregnancy Prevention
Programming: Mixed Outcomes in an At-Risk State. J Sch Health. 2015; 85:886—-93. https://doi.org/
10.1111/josh.12343 PMID: 26522178

Peskin MF, Shegog R, Markham CM, Thiel M, Baumler ER, Addy RC, et al. Efficacy of It's Your
Game-Tech: A computer-based sexual health education program for middle school youth. J Adolesc
Health. 2015; 56:515-21. https://doi.org/10.1016/j.jadohealth.2015.01.001 PMID: 25739520

Pinkleton BE, Austin EW, Chen Y*, Cohen M. The role of media literacy in shaping adolescents’ under-
standing of and responses to sexual portrayals in mass media. J Health Commun. 2012; 17:460-76.
https://doi.org/10.1080/10810730.2011.635770 PMID: 22273591

PLOS ONE | https://doi.org/10.1371/journal.pone.0199421 June 28, 2018 24/26


https://doi.org/10.1080/15381501.2014.999183
http://www.ncbi.nlm.nih.gov/pubmed/27642267
https://doi.org/10.1111/jcap.12133
https://doi.org/10.1111/jcap.12133
https://doi.org/10.1080/08870440701619726
http://www.ncbi.nlm.nih.gov/pubmed/25159906
http://www.ncbi.nlm.nih.gov/pubmed/19296033
https://doi.org/10.1521/aeap.2011.23.6.564
https://doi.org/10.1521/aeap.2011.23.6.564
http://www.ncbi.nlm.nih.gov/pubmed/22201239
https://doi.org/10.1093/her/cyr001
http://www.ncbi.nlm.nih.gov/pubmed/21330355
https://doi.org/10.1177/2158244012442938
https://doi.org/10.1016/j.pedn.2007.12.007
http://www.ncbi.nlm.nih.gov/pubmed/18804016
https://doi.org/10.1080/15381501.201.525479
https://doi.org/10.1080/15381501.201.525479
https://doi.org/10.1016/j.pedn.2015.06.015
https://doi.org/10.1016/j.pedn.2015.06.015
http://www.ncbi.nlm.nih.gov/pubmed/26216110
https://doi.org/10.1016/j.jana.2008.12.003
http://www.ncbi.nlm.nih.gov/pubmed/19286123
https://doi.org/10.1016/j.jadohealth.2013.10.204
http://www.ncbi.nlm.nih.gov/pubmed/24445180
https://doi.org/10.1007/s10461-011-0012-1
http://www.ncbi.nlm.nih.gov/pubmed/21809049
https://doi.org/10.1007/s10461-016-1410-1
http://www.ncbi.nlm.nih.gov/pubmed/27142057
https://doi.org/10.1093/eurpub/ckv074
http://www.ncbi.nlm.nih.gov/pubmed/25958237
https://doi.org/10.1016/j.jadohealth.2012.07.005
http://www.ncbi.nlm.nih.gov/pubmed/23299011
https://doi.org/10.1111/josh.12343
https://doi.org/10.1111/josh.12343
http://www.ncbi.nlm.nih.gov/pubmed/26522178
https://doi.org/10.1016/j.jadohealth.2015.01.001
http://www.ncbi.nlm.nih.gov/pubmed/25739520
https://doi.org/10.1080/10810730.2011.635770
http://www.ncbi.nlm.nih.gov/pubmed/22273591
https://doi.org/10.1371/journal.pone.0199421

@° PLOS | ONE

Efficacy of sexual health promotion interventions

89.

90.

91.

92,

93.

94,

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

Radha R, Radha R. Evaluation of Implementation Process and Outcome of School AIDS Education
Programme in Secondary Schools. Int J Health Sci Res, 2012. [cited 2016 Jun 23]. Available from:
http://ijhsr.org/current_issue_8/5.pdf. Accessed 20 May, 2016.

Raghupathy S, Klein C, Card J. Online activities for enhancing sex education curricula: preliminary evi-
dence on the effectiveness of the Abstinence and Contraception Education Storehouse. J HIV AIDS
Soc Serv. 2013; 12:160-71. https://doi.org/10.1080/15381501.2013.790749 PMID: 24078799

Reyna VF, Mills BA. Theoretically motivated interventions for reducing sexual risk taking in adoles-
cence: A randomized controlled experiment applying fuzzy-trace theory. J Exp Psychol Gen. 2014;
143:1627-48. https://doi.org/10.1037/a0036717 PMID: 24773191

Rohrbach LA, Berglas NF, Jerman P, Angulo-Olaiz F, Chou C, Constantine NA. A rights-based sexu-
ality education curriculum for adolescents: 1-year outcomes from a cluster-randomized trial. J Adolesc
Health. 2015; 57:399-406. https://doi.org/10.1016/j.jadohealth.2015.07.004 PMID: 26403840

Santibanez MDP. Evaluation of Bixby peer reproductive health program on adolescents in an indige-
nous community in San Quintin, Mexico [Dissertation]. San Diego, US: San Diego State University,
2013.

Shegog R, Peskin MF, Markham C, Thiel M, Karny E, Addy RC, et al. It's Your Game-Tech: Toward
Sexual Health in the Digital Age. Creat Educ. 2014; 5:1428—47. https://doi.org/10.4236/ce.2014.
515161 PMID: 25705561

Shin'Y, Rew L. A mentoring program for the promotion of sexual health among Korean adolescents. J
Pediatr Health Care. 2010; 24:292-9. https://doi.org/10.1016/j.pedhc.2009.07.005 PMID: 20804948

Starling R, Helme D, Nodulman JA, Bryan AD, Buller DB, Donohew RL, et al. Testing a risky sex behavior
intervention pilot website for adolescents. Calif J Health Promot. 2014; 12:24-34 PMID: 26167134

Taylor M, Jinabhai C, Dlamini S, Sathiparsad R, Eggers MS, De Vries H. Effects of a teenage preg-
nancy prevention program in KwaZulu-Natal, South Africa. Health Care Women Int. 2014; 35:845-58.
https://doi.org/10.1080/07399332.2014.910216 PMID: 24750172

Thato R, Jenkins R, Dusitsin N. Effects of the culturally-sensitive comprehensive sex education pro-
gramme among Thai secondary school students. J Adv Nurs. 2008; 62:457—69. https://doi.org/10.
1111/j.1365-2648.2008.04609.x PMID: 18476946

Ulloa VC, Rodriguez DR, Gémez MP. Intervencién Educativa Sobre Infecciones De Transmision Sex-
ual En Estudiantes De Preuniversitarios En La Sierpe. Contribuciones a las Ciencias Sociales 2011.
[cited 2016 Jun 15]. Available from: http://www.eumed.net/rev/cccss/16/urg.html. Accessed 15 May,
2016

Weed SE, Ericksen IH, Lewis A, Grant GE, Wibberly KH. An abstinence program’s impact on cognitive
mediators and sexual initiation. Am J Health Behav. 2008; 32:60-73. https://doi.org/10.5555/ajhb.
2008.32.1.60 PMID: 18021034

Wolfe DA, Crooks C, Jaffe P, Chiodo D, Hughes R, Ellis W, et al. A school-based program to prevent
adolescent dating violence: A cluster randomized trial. Arch Pediatr Adolesc Med. 2009; 163:692-9.
https://doi.org/10.1001/archpediatrics.2009.69 PMID: 19652099

Ybarra ML, Korchmaros JD, Prescott TL, Birungi R. A Randomized Controlled Trial to Increase HIV
Preventive Information, Motivation, and Behavioral Skills in Ugandan Adolescents. Ann Behav Med.
2015:1-13.

Maria DS, Markham C, Bluethmann S, Mullen PD. Parent-Based Adolescent Sexual Health Interven-
tions And Effect on Communication Outcomes: A Systematic Review and Meta-Analyses. Perspect
Sex Reprod Health. 2015; 47:37-5. https://doi.org/10.1363/47€2415 PMID: 25639664

Jemmott JB lll, Jemmott LS, O’Leary A, Icard LD, Rutledge SE, Stevens R, et al. On the efficacy and
mediation of a one-on-one HIV risk-reduction intervention for African American men who have sex
with men: a randomized controlled trial. AIDS Behav 2015; 19:1247-62. https://doi.org/10.1007/
$10461-014-0961-2 PMID: 25449552

Van den Putte B, Hoogstraten J, Meertens R. 20 years of the theory of reasoned action of Fishbein
and Ajzen: A meta-analysis [Unpublished manuscript]. Amsterdam: University of Amsterdam, 1991.

Johnson BT, Redding CA, DiClemente RJ, Mustanski BS, Dodge B, Sheeran P, et al. A network-indi-
vidual-resource model for HIV prevention. AIDS Behav. 2010; 14:204-21. https://doi.org/10.1007/
$10461-010-9803-z PMID: 20862606

Kavanagh J, Oliver S, Lorenc T, Caird J, Tucker H, Harden A, et al. School-based cognitive-beha-
vioural interventions: A systematic review of effects and inequalities. Health Sociol Rev. 2009; 18:61—
78. https://doi.org/10.5172/hesr.18.1.61

Reid AE, Dovidio JF, Ballester E, Johnson BT. HIV prevention interventions to reduce sexual risk for
African Americans: The influence of community-level stigma and psychological processes. Soc Sci
Med. 2014; 103:118-125. https://doi.org/10.1016/j.socscimed.2013.06.028 PMID: 24507916

PLOS ONE | https://doi.org/10.1371/journal.pone.0199421 June 28, 2018 25/26


http://ijhsr.org/current_issue_8/5.pdf
https://doi.org/10.1080/15381501.2013.790749
http://www.ncbi.nlm.nih.gov/pubmed/24078799
https://doi.org/10.1037/a0036717
http://www.ncbi.nlm.nih.gov/pubmed/24773191
https://doi.org/10.1016/j.jadohealth.2015.07.004
http://www.ncbi.nlm.nih.gov/pubmed/26403840
https://doi.org/10.4236/ce.2014.515161
https://doi.org/10.4236/ce.2014.515161
http://www.ncbi.nlm.nih.gov/pubmed/25705561
https://doi.org/10.1016/j.pedhc.2009.07.005
http://www.ncbi.nlm.nih.gov/pubmed/20804948
http://www.ncbi.nlm.nih.gov/pubmed/26167134
https://doi.org/10.1080/07399332.2014.910216
http://www.ncbi.nlm.nih.gov/pubmed/24750172
https://doi.org/10.1111/j.1365-2648.2008.04609.x
https://doi.org/10.1111/j.1365-2648.2008.04609.x
http://www.ncbi.nlm.nih.gov/pubmed/18476946
http://www.eumed.net/rev/cccss/16/urg.html
https://doi.org/10.5555/ajhb.2008.32.1.60
https://doi.org/10.5555/ajhb.2008.32.1.60
http://www.ncbi.nlm.nih.gov/pubmed/18021034
https://doi.org/10.1001/archpediatrics.2009.69
http://www.ncbi.nlm.nih.gov/pubmed/19652099
https://doi.org/10.1363/47e2415
http://www.ncbi.nlm.nih.gov/pubmed/25639664
https://doi.org/10.1007/s10461-014-0961-2
https://doi.org/10.1007/s10461-014-0961-2
http://www.ncbi.nlm.nih.gov/pubmed/25449552
https://doi.org/10.1007/s10461-010-9803-z
https://doi.org/10.1007/s10461-010-9803-z
http://www.ncbi.nlm.nih.gov/pubmed/20862606
https://doi.org/10.5172/hesr.18.1.61
https://doi.org/10.1016/j.socscimed.2013.06.028
http://www.ncbi.nlm.nih.gov/pubmed/24507916
https://doi.org/10.1371/journal.pone.0199421

o ®
@ : PLOS | ONE Efficacy of sexual health promotion interventions

109. Cook TD, Campbell DT. Quasi-experimentation: Design and analysis for field settings. Boston:
Houghton Mifflin Company; 1979.

110. McCarney R, Warner J, lliffe S, Van Haselen R, Giriffin M, Fisher P.The Hawthorne Effect: a rando-
mised, controlled trial. BMC Med Res Met 2007; 7:30. https://doi.org/10.1186/1471-2288-7-30

PLOS ONE | https://doi.org/10.1371/journal.pone.0199421 June 28, 2018 26/26


https://doi.org/10.1186/1471-2288-7-30
https://doi.org/10.1371/journal.pone.0199421
https://www.researchgate.net/publication/326046350

