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Abstract

Introduction Adolescent sexual education targets risk reduction in STIs, pregnancies, and gender inequality. Inadequacies
in traditional methods drive exploration of innovative approaches. This systematic review aims to synthesise, compare, and
evaluate gamified affective sexual health interventions for adolescents within the school.

Methods A systematic literature review was conducted across five databases from March 2022, with an update in December
2023, including PubMed, Scopus, PsycINFO, WOS, and EMBASE. Experimental studies of gamified interventions in school-
based affective sexual health for adolescents aged 10-19 years were included. Methodological quality was assessed using
the Quality Assessment Tool for Quantitative Studies by the Effective Public Health Practice Project. The selected articles
were conducted primarily in the USA, encompassing 13 randomised controlled trials, two quasi-experimental studies, and
one clinical trial. A subsequent meta-analysis was conducted using the random-effects model to calculate combined effect
sizes and 95% confidence intervals (CI).

Results Interventions yielded positive short and long-term impacts, improving attitudes, knowledge, and behaviours, and
delaying sexual initiation. Studies revealed a statistically significant effect in follow-ups of less than six months, with 81% of
outcomes showing positive impacts on delaying the initiation of any sexual activity and 50% on contraceptive use, knowledge,
and improved attitudes. In follow-ups exceeding six months, a consistently positive and significant effect was maintained,
ranging between 19% and 62.5%, for the delay in sexual initiation, contraceptive use, knowledge, and attitudes. The results
from the meta-analysis indicate that gamified interventions are effective in delaying sexual initiation among adolescents,
achieving an 15% reduction in the probability of initiating sexual relationships.

Conclusions To enhance affective sexual health, a recommended methodological framework standardizes the design of
universal interventions, enabling comprehensive effectiveness analysis. Emphasizing the encouragement of early initiation
of interventions, adopting technological advances to enhance traditional education and address contemporary challenges in
adolescent sexual health is highlighted.

Policy Implications Sex education is essential to prevent risky behaviours, unwanted pregnancies, and STIs. This requires
effective educational programmes that improve knowledge, skills, attitudes, and behaviours in a standardised way that is
accessible to all adolescents.

Keywords Adolescents - Gamification - Game-based Intervention - Sexual behaviour - Sexually transmitted disease - Health
education - Sex education

Introduction learning, social environment, community, family, beliefs,

values, and the education received (Simanjuntak et al.,

Adolescence is characterised by a period of transition
marked by significant physical, psychological, emotional,
and social changes. The extent and nature of these changes
vary according to a multitude of factors, including individual
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2023). One of the most pronounced aspects of adolescence
is the exploration of one’s sexuality. During this stage, when
a person’s identity and new experiences are created, sexual-
ity, an inherent aspect of human nature, can be perceived and
experienced differently based on the information received
and the experiences acquired (Temple-Smith et al., 2015).
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A cross-national study conducted by the World Health
Organisation (WHO) in Europe and Canada revealed that
one in four boys and one in seven girls had started sexual
intercourse (SR) at the age of 15. Furthermore, boys were
more likely to initiate SR compared to girls. Lastly, con-
dom use showed a decline between 2014 and 2018, with
fewer than two-thirds of sexually active adolescents using
condoms during the most recent SR (Inchley et al., 2018).
In 2019, according to the youth risk behaviour survey, in
the USA, 27.4% of high school students reported having
SR, with 46% of them not using a condom (Szucs et al.,
2022). Sexually transmitted infections (STIs) represent a sig-
nificant public health problem. In 2020, the WHO (World
Health Organization, 2023) estimated that there were 374
million new cases of STIs, including chlamydia (129 mil-
lion), gonorrhoea (82 million), syphilis (7.1 million), and
trichomoniasis (156 million). Furthermore, in 2016, geni-
tal herpes infections exceeded 490 million, and 300 million
women were infected with human papillomavirus (HPV)
(World Health Organization, 2023). In the USA, the inci-
dence of STIs is increasing, and the Centres for Disease
Control and Prevention (CDC) (Szucs et al., 2022) estimates
that, in 2020, 53% of these cases were among adolescents
and young adults aged 15-24 years. There are differences
by race/ethnicity, with 32% of cases of chlamydia, gonor-
rhoea, and syphilis diagnosed in non-Hispanic blacks, and
a higher prevalence observed in men who have sex with
men. Moreover, according to 2018 surveillance data from
the European Union/European Economic Area (EU/EEA)
(Andreasen et al., 2021), chlamydia is the most frequently
reported STI in Europe (406,406 cases, a notification rate
of 146 per 100,000 population), followed by gonorrhoea
(100,673 cases, 26 per 100,000 population), and syphilis
(33,927 cases, 7 per 100,000 population). In 2021, 16,624
new HIV diagnoses were reported in 29 countries in Europe,
with young people aged 15-24 years representing 10% of
these diagnoses (Ecdc & Who, 2022). Finally, in 2019,
the report “Adding It Up” revealed that adolescents aged
15-19 years who lived in 132 lower-middle socioeconomic
countries experienced 21 million pregnancies annually,
approximately half of which were unintended. One of the
reasons for intended or not pregnancies is the lack of knowl-
edge of obtaining and using contraceptive methods correctly,
as well as difficult access to them (Sully et al., 2020).

This review focuses on sexual health education. Accord-
ing to the WHO (World Health Organization, n.d.-b),
sexuality is “...a state of physical, emotional, mental, and
social well-being in relation to sexuality; it is not merely
the absence of disease, dysfunction, or infirmity. Sexual
health requires a positive and respectful approach to sex-
uality and sexual relationships, as well as the possibility
of having pleasant and safe sexual experiences, free from
coercion, discrimination, and violence. To achieve and
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maintain sexual health, the sexual rights of all people must
be respected, protected, and fulfilled.” Therefore, it is essen-
tial to achieve comprehensive sexual education as a teaching
and learning process that goes beyond imparting knowledge
about reproduction, human anatomy or physiology, STIs,
and pregnancy, but taking into account cognitive, emotional,
physical, and social aspects of sexuality based on a curricu-
lum to provide knowledge and tools that allow adolescents
to make safe and informed decisions about their sexuality
based on empowerment, values, and beliefs rooted in gender
equality and human rights (UNESCO et al., 2021). How-
ever, despite the traditional education offered in schools,
often conditioned by the curricula imposed by different
governments, there is a growing prevalence of STIs and
unintended pregnancies among young people (Leung et al.,
2019). Traditional education provided has not been able to
prevent STIs and unwanted pregnancies among the youngest
(Haruna et al., 2018).

Gamification in education involves the incorporation of
elements of game design into the educational context to
improve the teaching and learning process. It is perceived as
a motivating didactic strategy in the teaching—learning pro-
cess (Dicheva et al., 2015). On the contrary, serious games
are those specifically designed for educational purpose.
Game-based learning, on the other hand, involves the use of
existing games adapted for instructional use (de Monterrey,
2016). In the review conducted by Dicheva et al. (2015), no
established classification for the elements of the game to be
used in gamified interventions was found, given the range of
possibilities. However, the most used elements of the game
include mechanics, dynamics, components, aesthetics, and
emotions. Mechanics refers to those rules, context, bounda-
ries, objectives, environment, and interactions that remain
constant throughout the game. Dynamics are based on the
player's behaviour during the gameplay. The components
consist of points or badges that players can earn. Lastly,
instead of aesthetics, the component of emotions will be the
result of mechanics and dynamics — in short, how players
react to the game, be it amusement, disappointment, amaze-
ment, etc. (Wiklund & Wakerius, 2016).

This educational approach improves learning by increas-
ing motivation, cooperation, and participation, as students
strive to achieve set objectives, create challenges for them-
selves or compete against opponents, and enjoy the learning
process (Chen et al., 2020; Chu et al., 2015; Fiellin et al.,
2017). Gamification can also promote self-knowledge,
improve knowledge retention, create a secure learning envi-
ronment, and provide feedback to students through the game.
It also contributes to changes in behaviour and the improve-
ment of skills that contribute to healthy decisions (Huang
et al., 2020; Kim & Castelli, 2021).

An important aspect to highlight is the confidentiality,
which enables play and free expression of opinions, fostering
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trust with adolescents, particularly in environments where
the topic of sexuality is considered taboo. Therefore, the
use of gamification can serve as an engaging and motivating
educational tool for sexual health education (Haruna et al.,
2018).

The objective of this systematic review is to review,
synthesise, and evaluate existing research on gamification
and serious games-based sexual education interventions to
improve adolescents' knowledge, attitudes, intention, and
behaviours and how they have been implemented. This could
be useful in generating effective interventions on sexuality
in schools. The review question was as follows: Are gami-
fication interventions effective in preventing risky sexual
behaviours and improving knowledge in adolescents?

Method

The systematic review was conducted based on the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) standardised reporting guidelines (Page et al.,
2021). This systematic review has been registered on PROS-
PERO under ID: CRD42022318541.

Eligibility Criteria

To be considered for inclusion in this review, studies had to
meet specific criteria.

Design

Studies were required to be experimental studies, which
included randomised controlled trials (RCTSs), controlled tri-
als, and quasi-experimental trials. Additionally, the research
articles had to involve adolescents in the age range of 10
to 19 years, who received gamification-based interventions
within a school setting and were assessed for their efficacy.
There were no restrictions on language and year of pub-
lication. On the other hand, we excluded position papers,
editorial letters, viewpoints, or review protocols, as well as
articles that did not pertain to the topic under investigation
or those involving participants with disabilities requiring
specific treatments.

Population
The target population should be adolescents 10—19 years of

age, as established by the WHO as the stage of adolescence
(World Health Organization, n.d.-a).

Intervention

The main intervention should be sex education gamifica-
tion interventions using techniques such as serious games,
escape rooms, virtual reality, board games, and applica-
tions such as ClassDojo, Socrative, Kahoot!, ClassCraft,
and Moodle. Interventions could be online or face-to-face.

Outcomes

As primary outcomes, we will include behaviours (delayed
initiation of any type of sex and use of contraceptives).
As secondary outcomes, we review knowledge, attitudes,
and intentions or self-efficacy in preventing sexual risk
behaviours in adolescents.

Search Strategy and Information Sources

The following five databases were peer reviewed on March
2022, and the search was finally updated on December
2023: PubMed, Scopus, PsycINFO, WOS, and EMBASE.
References were also retrieved from all articles selected for
review. The search strategy was developed following the
PICO structure. To select the key words, an initial search
was carried out in different review documents of similar
subject matter to obtain a better overview of the topic to
be addressed. Subsequently, a specialised thesaurus was
consulted (Mesh and PsycINFO thesaurus). Finally, a spe-
cialised librarian was consulted. (Adolescen* OR student*
OR teen* OR “school age” OR minor*) AND (gamifi-
cation OR “serious gam*” OR “Game-based learning”
OR “Game-based intervention*” OR game* OR “video
game*” OR “gamified instruction” OR “games-based” OR
“digital game*”) AND (“sexual behavior*” OR “sexual
health” OR “STD” OR “sexually transmitted disease*”
OR “sexual and reproductive health” OR “HIV” OR “preg-
nancy, unwanted” OR “sex offence*””) AND (intervention*
OR “sex education” OR “health education” OR program*
OR prevention OR “health promotion”).

Selection Process

The articles selected from the five databases were reviewed
by two independent reviewers (AS and AA) after exclusion
of duplicates by examining the titles and abstracts of the
studies. Independent reviewers (AS and AA) examined
the full text of the selected studies. Discrepancies were
resolved by discussion and, if necessary, reviewed by a
third reviewer (ML). Subsequently, new full-text articles
were re-reviewed by independent reviewers (AS and AA).

@ Springer



Sexuality Research and Social Policy
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Studies included in review

Studies included in meta-

The data extraction procedure is represented by a PRISMA
flow chart in Fig. 1.

Data Collection Process and Analysis

Data extraction was conducted by two of the study authors
(AS and AA) using a custom-made form within a Google
spreadsheet, following consensus among the team mem-
bers. The tables were organised based on projects, as several
articles pertained to the same project. Table 1 provides the
characteristics of the study, including details about the study
design, country, population, sample size, follow-up dura-
tion, included outcomes, and main effects of the intervention
(only those with p <0.05). Cohen’s d was calculated when
possible, considering 0.2 low, 0.5 moderate, and 0.8 large
effects as a measure of effect size. On the other hand, when
offered in the results, the odds ratio was used to see the prob-
ability of occurrence, considering 1.50 low, 3.50 moderate,
and 9.00 large effects. Table 2 provides a concise summary
of the positive or negative effects of interventions on pri-
mary outcomes (SR and contraceptive use) and secondary
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outcomes (knowledge and attitudes) in two distinct time-
frames: less than six months and more than six months. Any
data that were not explicitly described in the source material
were categorised as “not described”. Table 3 shows the char-
acteristics of the intervention; objective; context (popula-
tion, place of implementation, and school year); facilitators;
explanation of the intervention; material and resources used;
conceptual framework; number, frequency, and duration of
the sessions; and content of the activities.

Study Risk of Bias Assessment

The methodological quality of the included studies was eval-
uated using the Quality Assessment Tool for Quantitative
Studies developed by Effective Public Healthcare Panacea
Project. (2022) as it is a quality tool to perform systematic
reviews as it can be adapted to different types of designs.
The quality assessment items were selection bias, study
design, confounders, blinding, data collection methods, and
withdrawal/dropout. It was evaluated by two independent
reviewers (AS and AA), and discrepancies were resolved by
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Table2 Summary of results

Intervention  Author/s and Primary outcome Secondary outcome
ear
Y Sexual intercourse Contraceptive use Knowledge Attitudes
<6 months >6 months <6 months >6 months <6 months >6 months <6 months >6 months
Computer- (Roberto + ND + ND + ND + ND
and Inter- et al.,
net-based 2007a,
intervention  2007b)
(Roberto + ND NS ND + ND + ND
etal.,
2007a,
2007b)
(Roberto + ND NS ND + ND + ND
et al., 2008)
“It's Your (Tortolero + + + NS + + ND ND
Game” et al., 2010)
IYG) (Markham ~ + + + + + + ND ND
etal., 2012)
(Potter et al., NS - NS NS + + NS NS
2016)
(Rohrbach + + + NS NS + + ND
etal., 2019)
(Peskinetal., + NS + NS + + NS NS
2019)
“It's Your (Peskin et al., NS NS + + + + ND ND
Game 2015)
ayo)-
Tech”
“PR:EPARe  (Arnabetal., ND ND ND ND + + ND ND
game 2013)
“Cyber- (Ybarraetal.,, + NS + NS ND ND ND ND
Senga” 2013)
(Ybarraetal., ND ND + + + + + +
2015)
“PlayFor- (Fiellin et al., NS NS ND ND + + + +
ward” 2016, 2017)
The SAFETY (Jerlstrom & ND ND NS ND NS ND + ND
Adolfsson,
2020)
AIDS (Tangetal, ND ND NS ND + ND NS NS
Fighter— 2022)
Health
Defense

NS, not significant; ND, no data; +, positive significant effects; —, negative significant effects

discussion. In case of disagreement, a third reviewer (ML)
was consulted.

Meta-analysis

The analyses were performed using Comprehensive
Meta-Analysis version 3.3.070 software (Biostat, Inc.). A
weighted mean of the different effects from the studies was
obtained using the relative risk (RR) when the outcomes of
the studies included in each meta-analysis were measured as

@ Springer

dichotomous variables, and the odds ratio (OR) when they
were measured as both dichotomous and quantitative vari-
ables. A random-effects model (Hedges & Vevea, 1998) was
used for the meta-analyses, given the variation in the popu-
lation studied (e.g., sex and age). When a study included
multiple follow-up time points, the latest was used. In longi-
tudinal studies with repeated measures that used correlations
referring to the same time point, we selected the first correla-
tion to ensure the independence of comparisons (Higgins &
Thomas, 2019). Statistical heterogeneity was assessed using
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the Q (Cochran, 1954) test to evaluate the consistency of
results across the different studies, Higgins’ inconsistency
index (I%) to estimate whether variability between studies
was not due to chance (Higgins et al., 2002), and the pre-
diction interval to analyse total heterogeneity (Borenstein,
2024). To assess publication bias, Egger’s test (Egger et al.,
1997) was employed to determine funnel plot asymmetry,
and the Trim and Fill (Duval & Tweedie, 2000) method was
used to estimate the effect size in a scenario without publica-
tion bias. Sensitivity analyses were conducted by removing
one study at a time (leave-one-out method) to examine the
robustness of the results (Cooper et al., 2012).

Results
Study Selection

The search in the five databases found 1400 articles. Once
duplicates were eliminated, 728 were identified for read-
ing titles and abstracts according to established inclusion
and exclusion criteria. Forty-nine additional articles were
found from the references of the included studies. We
retrieved and assessed the eligibility of 79. Ultimately, we
identified 16 articles that met our inclusion criteria. The 16
articles reported on 14 studies (four reports presented find-
ings from the same study). The reasons for not including
an article were: not related to the intervention, not RCT or
quasi-experimental, did not evaluate the effectiveness of the
intervention, not adolescents (10-19 years old), not school
setting, and weak-quality assessment. Eight articles were
included in the meta-analysis. The PRISMA diagram is pre-
sented in Fig. 1 below.

Study Characteristics

Out of the included studies, 13 were RCTs, two were quasi-
experimental, and one was a controlled clinical trial. The
control group (CG) interventions primarily consisted of
traditional school-based teaching, except for PlayForward:
Elm City Stories (Fiellin et al., 2016, 2017), which used
control video games, and AIDS Fighter—Health Defense
(Tang et al., 2022), which used an application called QQ
chat. All interventions were conducted with adolescents
aged 11 to 19 years, and the sample size varied between
60 and 4562 participants. In terms of retention rates, most
interventions included in this systematic review reported
a retention rate of more than 75%. However, three studies
did not provide retention data (Arnab et al., 2013; Roberto
et al., 2008, 2007a, 2007b), while one reported a reten-
tion rate of 51% and another a rate of 73% (Roberto et al.,
2007a, 2007b). On average, the gender distribution among
the participants was approximately 48.70% male, 51.27%

female, and 0.04% gender not described. The interventions
were implemented in a range of 1 to 20 different schools.
The 16 articles included were published between 2001 and
2022, with 11 conducted in the USA (Fiellin et al., 2016,
2017; Markham et al., 2012; Peskin et al., 2015, 2019; Potter
et al., 2016; Roberto et al., 2008, 2007a, 2007b; Rohrbach
et al., 2019; Tortolero et al., 2010), two in Uganda (Ybarra
et al., 2013, 2015), one in Sweden (Jerlstrom & Adolfsson,
2020), one in the China (Tang et al., 2022) and one in the
UK (Arnab et al., 2013).

The focus of the interventions was to delay the introduc-
tion of any sex in adolescents in 11 studies (Fiellin et al.,
2016, 2017; Markham et al., 2012; Peskin et al., 2015,
2019; Potter et al., 2016; Roberto et al., 2008, 2007a, 2007b;
Rohrbach et al., 2019; Tortolero et al., 2010), to improve
knowledge and attitudes for HIV prevention in four studies
(Jerlstrom & Adolfsson, 2020; Tang et al., 2022; Ybarra
et al., 2013, 2015) and to reduce the likelihood of coercion
in one study (Arnab et al., 2013). In 11 of the selected stud-
ies, it was observed that between 6 and 31% of adolescents
who participated in the proposed interventions to delay the
onset of SR or improve knowledge, attitudes, and behav-
iours had already initiated SR (Fiellin et al., 2016, 2017,
Jerlstrom & Adolfsson, 2020; Markham et al., 2012; Peskin
et al., 2015; Potter et al., 2016; Roberto et al., 2007a, 2007b;
Rohrbach et al., 2019; Tortolero et al., 2010; Ybarra et al.,
2013, 2015). The remaining five did not specify data on this
issue (Arnab et al., 2013; Peskin et al., 2019; Roberto et al.,
2008, 2007a, 2007b; Tang et al., 2022).

Risk of Bias in Studies

The 16 selected articles were evaluated for quality. Twelve
scored strong quality (Arnab et al., 2013; Fiellin et al., 2016,
2017; Peskin et al., 2015, 2019; Potter et al., 2016; Roberto
et al., 2008, 2007a, 2007b; Tortolero et al., 2010; Ybarra
et al., 2013, 2015) and four moderate quality (Jerlstrom &
Adolfsson, 2020; Markham et al., 2012; Rohrbach et al.,
2019; Tang et al., 2022). Finally, five studies were removed
from the review for weak quality (Haruna et al., 2018, 2021,
2023; Kashibuchi & Sakamoto, 2001; Winskell et al., 2018).
The most frequent biases were related to selection bias, con-
founders, withdrawals, and dropouts.

Effectiveness of Interventions

All studies showed some positive effect on adolescents’
sexual health, either in knowledge, attitude, or behaviour,
compared to receiving no sexual intervention or receiving
their school’s usual sexual intervention (Tables 1 and 2).
In the 12 studies that assessed the delay of the onset of
any SR, the results at follow-up of less than six months,
eight studies showed significant positive effects (Markham
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et al., 2012; Peskin et al., 2019; Roberto et al., 2008,
2007a, 2007b; Rohrbach et al., 2019; Tortolero et al.,
2010; Ybarra et al., 2013) and four found non-statistically
significant effects (Fiellin et al., 2016, 2017; Peskin et al.,
2015; Potter et al., 2016). For the outcome of contraceptive
use in the 13 studies that evaluated it, significant positive
effects were shown in eight of them (Markham et al., 2012;
Peskin et al., 2015, 2019; Roberto et al., 2007a, 2007b;
Rohrbach et al., 2019; Tortolero et al., 2010; Ybarra et al.,
2013, 2015) and five found non-statistically significant
effects (Jerlstrom & Adolfsson, 2020; Potter et al., 2016;
Roberto et al., 2008, 2007a, 2007b; Tang et al., 2022). For
the knowledge outcome of the 15 studies that evaluated
it, 13 obtained significantly positive effects (Arnab et al.,
2013; Fiellin et al., 2016, 2017; Markham et al., 2012;
Peskin et al., 2015, 2019; Potter et al., 2016; Roberto et al.,
2008, 2007a, 2007b; Tang et al., 2022; Tortolero et al.,
2010; Ybarra et al., 2015) and two had non-statistically
significant effects (Jerlstrom & Adolfsson, 2020; Rohrbach
et al., 2019). Finally, in the 11 studies that evaluated atti-
tudes towards sexuality, there were eight significant posi-
tive effects (Fiellin et al., 2016, 2017; Jerlstrom & Adolfs-
son, 2020; Roberto et al., 2008, 2007a, 2007b; Rohrbach
etal., 2019; Ybarra et al., 2015) and three non-statistically
significant effects (Peskin et al., 2019; Potter et al., 2016;
Tang et al., 2022).

In terms of follow-up after the intervention after six
months, nine studies that evaluated delayed sexual debut
found mixed results. On the one hand, three had significant
positive effects (Markham et al., 2012; Rohrbach et al.,
2019; Tortolero et al., 2010), five had non-significant effects
(Fiellin et al., 2016, 2017; Peskin et al., 2015, 2019; Yba-
rra et al., 2013) and one found that the results were in the
opposite direction to the main outcome, with a better CG
than experimental group (EG) (Potter et al., 2016). For the
outcome of contraceptive use, of the eight studies that fol-
lowed up more than six months and evaluated it, three found
significant positive effects (Markham et al., 2012; Peskin
et al., 2015; Ybarra et al., 2015) and five non-statistically
significant effects (Peskin et al., 2019; Potter et al., 2016;
Rohrbach et al., 2019; Tortolero et al., 2010; Ybarra et al.,
2013). In the 10 studies that carried out a six-month follow-
up and evaluated the knowledge outcome, significant posi-
tive effects were observed in all 10 (Arnab et al., 2013; Fiel-
lin et al., 2016, 2017; Markham et al., 2012; Peskin et al.,
2015, 2019; Potter et al., 2016; Rohrbach et al., 2019; Tor-
tolero et al., 2010; Ybarra et al., 2015). In the six studies that
carried out a six-month follow-up and evaluated the attitude
outcome, significant positive effects were observed in three
of them (Fiellin et al., 2016, 2017; Ybarra et al., 2015) and
three had non-statistically significant effects (Peskin et al.,
2019; Potter et al., 2016; Tang et al., 2022).
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When assessing the effect size with Cohen’s d, most of the
gamified interventions yielded low to moderate effects. One
study reported a large effect size for knowledge (d =0.90)
(Roberto et al., 2008). Furthermore, some patterns emerged
that indicated better outcomes for the EG, particularly in
cases of increased exposure to the full gamified intervention,
compared to those who did not receive full exposure (Peskin
et al., 2015). On the other hand, effects on outcomes were
observed in interventions that included booster sessions in
contrast to those that provided only initial planned sessions
(Roberto et al., 2008, 2007a, 2007b; Ybarra et al., 2013,
2015).

Another noteworthy aspect to mention is that five studies
included parents in interventions with the aim of improv-
ing parent—child communication about sexuality. Among
these, one study reported a significant increase in parental
communication on sexual topics (Markham et al., 2012), no
statistically significant effects were observed in three (Peskin
etal., 2015, 2019; Potter et al., 2016) and parent—child com-
munication was not evaluated in one study (Tortolero et al.,
2010).

Characteristics of the Interventions

Participants were directly recruited from the schools they
attended, where the interventions were primarily delivered.
In one case, the intervention was also administered in urban
after-school and summer camp programmes (Fiellin et al.,
2016). Facilitator training to deliver these interventions var-
ied in duration, ranging from two days to five days (Markham
et al., 2012; Peskin et al., 2019; Potter et al., 2016; Rohrbach
et al., 2019; Tortolero et al., 2010) or was not described
(Arnab et al., 2013; Fiellin et al., 2016, 2017; Jerlstrom &
Adolfsson, 2020; Peskin et al., 2015; Roberto et al., 2008,
2007a, 2007b; Tang et al., 2022; Ybarra et al., 2013, 2015).
Two interventions were carried out by teachers or research
personnel, three by teachers, one by health personnel, one by
a school nurse and the staff of the municipality’s youth coun-
selling centre, and four were not described. The duration of
the interventions displayed considerable variation: two were
a single session, and the rest ranged from 18 days to two
years of follow-up. Of the studies reviewed, 14 described
a theoretical basis for their interventions: extended paral-
lel process model; intervention mapping; cognitive social,
social influence, and triadic influence; Kolb’s experiential
learning model; 4DF; preventive behaviour model; and theo-
retical basis (Arnab et al., 2013; Fiellin et al., 2016, 2017,
Markham et al., 2012; Peskin et al., 2015, 2019; Potter et al.,
2016; Roberto et al., 2008, 2007a, 2007b; Rohrbach et al.,
2019; Tortolero et al., 2010; Ybarra et al., 2013, 2015). Of
the studies reviewed, four included parent—child activities
(Markham et al., 2012; Peskin et al., 2019; Potter et al.,
2016; Tortolero et al., 2010).
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Gamification Techniques

Various gamification methods were used to implement
the programme interventions. In general, 15 studies used
computer-created games, except for one that employed
drama as a classroom tool (Jerlstrom & Adolfsson, 2020).
Nine interventions were exclusively digital, incorporating
gamification on the Internet (Arnab et al., 2013; Fiellin
et al., 2016, 2017; Roberto et al., 2008, 2007a, 2007b;
Tang et al., 2022; Ybarra et al., 2013, 2015). Six interven-
tions combined gamified classroom activities with the use
of computers (Markham et al., 2012; Peskin et al., 2015,
2019; Potter et al., 2016; Rohrbach et al., 2019; Tortolero
et al., 2010). All interventions were designed to be inclu-
sive for both genders. However, the CyberSenga interven-
tion offered four different paths — Senga for women and
Kojia for males, as well as whether they were absent or
not — tailored to increase the personal relevance of the
topics (Ybarra et al., 2013, 2015). Additionally, online
activities were customised according to gender in another
study (Markham et al., 2012). It is worth noting that only
one study provided a description of the game mechanics
used in the designed intervention, which included features
such as question and answer, competition, time pressure,
cooperation, rewards/penalties, feedback, action points,
and more (Arnab et al., 2013).

The activities found in the review exhibit a wide range
of characteristics. On the one hand, there are activities that
make use of computer-based approaches. CD-ROM (Rob-
erto et al., 2008, 2007a, 2007b), presented diverse virtual
scenarios in which participants were required to make deci-
sions pertaining to appointments. It’s Your Game: Keep It
Real (Markham et al., 2012; Peskin et al., 2015, 2019; Potter
et al., 2016; Rohrbach et al., 2019; Tortolero et al., 2010),
consists of classroom sessions and a computer game that
includes a virtual world interface and educational activities
(quizzes, animations, peer video, and fact sheets) to teach
them to set limits and detect risky behaviour and to use their
own skills to reject and protect themselves. Another inter-
vention is PR:EPARe (Arnab et al., 2013), which involves a
game show format in which participants must tackle rounds
of questions and answers related to coercive situations, fol-
lowed by role-playing scenarios presented via computer.
CyberSenga (Ybarra et al., 2013, 2015), is a game consist-
ing of five modules each delivering different lessons. To
progress, players must pass through screens with informa-
tion on HIV/AIDS. PlayForward: Elm City Stories (Fiellin
et al., 2016, 2017) is a two-dimensional role-playing adven-
ture game allowing players to observe how their individual
decisions are influenced by their social environment. AIDS
Fighter—Health Defense (Tang et al., 2022) presents a nar-
rative in which HIV launches an attack on the human body,
and players must control heroes to eliminate HIV, earning a

minimum of 20 points per day. Lastly, in one intervention,
gamification used theatre, incorporating games and perfor-
mances (Jerlstrom & Adolfsson, 2020).

Meta-analysis

Eight studies (Fiellin 2017, Jerlstrom and Adolfsson, 2020,
Peskin et al., 2019, Potter et al., 2016, Rohrbach et al., 2019,
Tang et al., 2022, Tortolero et al., 2010, and Ybarra et al.,
2013) included data suitable for meta-analysis, evaluating
the following outcomes: (1) delay in sexual initiation, (2)
intention to use condoms, and (3) engagement in unprotected
sex. The meta-analysis revealed a significant improvement
in the delay of sexual initiation following the interventions.

1. Delay in sexual initiation. This outcome includes the initia-
tion of sexual activity (among adolescents who have never
had sex), having sex during follow-up, and having sex in
the past three months (among adolescents who have and
have not had sex). Six studies (Fiellin et al., 2017; Peskin
et al., 2019; Potter et al., 2016; Rohrbach et al., 2019; Tor-
tolero et al., 2010; Ybarra et al., 2013) with 13 samples/
subgroups provided data on the outcome of engaging in
sexual activity, revealing a weak to moderate negative
association (RR=0.85; 95% confidence interval (CI):
0.78-0.93; N=16,584; Average per study: 1275.7; Fig. 2).
Individuals who received the intervention were 1.18 times
less likely (1/0.85 * 100) to engage in sexual activity, and
the intervention reduced this likelihood by 15% (1—0.85).
There was no heterogeneity other than that due to chance
among the results of the different studies (Q=7.8; degrees
of freedom: 12, p=0.80; IZ=0.0). Additionally, the predic-
tion interval (true value in 95% of comparable populations),
which is 0.77-0.94, is very similar to the confidence inter-
val, indicating minimal overall heterogeneity. Regarding
publication bias, the funnel plot (Fig. 3) appears asymmet-
ric; however, no effect in small studies is observed. The
p-value from Egger’s test is 0.98, and the adjusted effect
size from the Trim and Fill method is 0.85 (0.0% varia-
tion), indicating a low risk of publication bias. In terms of
sensitivity analysis, leave-one-out meta-analyses revealed
a maximum variation of the combined effect of 5.9%, dem-
onstrating an acceptably robust result.

2. Intention to use condoms. Two studies (Jerlstrom &
Adolfsson, 2020; Tang et al., 2022) provided data on the
effectiveness of interventions in promoting the intention
to use condoms, showing no effect of these interventions
(OR=1.23; 95% confidence interval (CI): 0.90-1.67;
N=1,018; Average per study: 509.0; Fig. 4). There was
no heterogeneity other than that due to chance among
the results of the different studies (Q=1.0; degrees of
freedom: 1, p=0.32; 12:0.0). The prediction interval
could not be calculated due to the inclusion of only two
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Study name Statistics for each study
Risk Lower Upper
ratic Bmit  Bmit p-Value
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studies, nor could publication bias be assessed for the
same reason. In the sensitivity analysis, leave-one-out
meta-analyses revealed a maximum variation of the
combined effect of 23.6%, indicating a less robust result.
Engagement in unprotected sex. Two studies (Rohrbach
et al., 2019; Ybarra et al., 2013) provided data on the
effectiveness of interventions in preventing engage-
ment in unprotected sex, revealing no effect of these
interventions (RR =1.06; 95% confidence interval (CI):
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0.67-1.72; N=538; Average per study: 269.0; Fig. 5).
There was no heterogeneity other than that due to chance
among the results of the different studies (Q=0.09;
degrees of freedom: 1, p=0.77; I*=0.0). The prediction
interval could not be calculated due to the inclusion of
only two studies, nor could publication bias be assessed
for the same reason. In the sensitivity analysis, leave-one-
out meta-analyses revealed a maximum variation of the
combined effect of 23.9%, indicating a less robust result.
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Statistics for each study

Odds Lower Upper
ratio limit

1099 0783 1543 0545 0,586
1540 0919 2579 1641 0101
1,227 0900 1674 1285 0,195

Jeristrom 2020
Tang 2022
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Fig.4 Forest plot for the outcome of intention to use condoms

Study name Statistics for each study

Risk Lower Upper
ratio limit limit p-Value

0,854 0,187 3899 0,838
1,084 0647 1816 0,759
1,058 0649 1724 0822

Rohrbach 2018
Ybarra 2013
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Fig.5 Forest plot for the outcome of engagement in unprotected sex

Discussion

This review aims to analyse the literature on interventions
for adolescent affective sexual health. It seeks to provide
valuable insights to future researchers, policymakers, edu-
cators, and healthcare professionals by offering a compre-
hensive review, synthesis, and evaluation of the current
body of research on gamification and serious game-based
sexual education interventions to improve adolescent
knowledge, attitudes, intention, and behaviours and how
they are implemented.

Most of the studies reviewed demonstrated moderate
to high quality. This can be attributed to several factors.
Firstly, the study types were largely RCTs, with two quasi-
experimental studies and one controlled clinical trial.

Secondly, the recruitment process, conducted in schools,
resulted in high acceptance rates for participation. Schools
provided accessible settings for inclusion and follow-up of
students. Additionally, all the programmes achieved reten-
tion rates of over 75%, as evident from the data. In terms
of participant gender, the recruitment was well balanced,
with 48.70% males, 51.27% females, and only 0.04% with
gender not specified.

The findings from the analysis of gamification in adoles-
cent affective sexual education indicate promising results
in enhancing knowledge, attitudes, and sexual behaviours.
While it is important to note that not all studies assessed
the same outcomes, the overall impact was positive. These
results suggest that gamified interventions can serve as valu-
able tools for improving various indicators, in both the short

@ Springer



Sexuality Research and Social Policy

and long term, with a particular emphasis on knowledge
related to sexuality. The results from the meta-analysis of
eight studies indicate that gamified interventions are effec-
tive in delaying sexual initiation among adolescents, achiev-
ing an 15% reduction in the probability of initiating sexual
relationships. This suggests that strategies incorporating
game elements may serve as a valuable tool for promoting
safer sexual behaviours within this population.

Notably, two studies yielded results that differed from the
rest. Specifically, Potter et al. (2016) found that the behav-
ioural effects of the intervention were not replicated in other
AIG studies. The authors hypothesised that this discrepancy
may be attributed to the study's design and the specific rural
context in which it was conducted, and further replication
studies should be conducted to explore how these factors
may affect the results obtained. These findings underscore
the importance of considering the intervention's context and
design, as well as the diverse characteristics of the popu-
lation being studied such as gender, race, and ethnicity.
By doing so, interventions can better motivate and impart
knowledge to each adolescent (Markham et al., 2012; Tor-
tolero et al., 2010).

We encountered a study which, despite not meeting the
standards to determine the effectiveness of the interven-
tion, presents a very interesting participatory approach to
intervention design, aligning well with the guidelines set by
the WHO. Research grounded in participatory approaches,
designed in collaboration with young people themselves,
may facilitate the development of interventions that are more
feasible, idealistic, and sustainable over time in the future
(Haruna, 2024).

This leads to a fundamental question: Should effective
gamification interventions for affective-sexual education
be replicated? Notably, a highly promising intervention
known as the “It’s Your Game” programme has garnered
attention in this regard (Markham et al., 2012; Peskin et al.,
2015, 2019; Potter et al., 2016; Rohrbach et al., 2019; Tor-
tolero et al., 2010). The primary objective of these inter-
ventions was to delay sexual initiation among adolescents.
The results suggested the effectiveness in delaying sexual
initiation compared to the CG, which received traditional
teaching methods. In addition to the impact on the initia-
tion of sexual activity, these studies also assessed psycho-
social aspects related to sexual health, including knowledge
and attitudes. Significantly positive effects were observed
in these areas after the intervention when compared to the
CG. Notably, the studies employing “It’s Your Game” as
an educational tool considered factors such as race, ethnic-
ity, and gender in their evaluations. Follow-up evaluations
were conducted during the seventh, eighth, and ninth grades.
Furthermore, it is noteworthy that facilitators involved in
delivering these interventions were required to undergo
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prior training, suggesting that proper training of facilitators
in the programme's content may contribute to the positive
outcomes achieved.

Another interesting finding was the follow-up of the stu-
dents after the interventions. The duration of these follow-
ups varied, ranging from the immediate end of the interven-
tion to as long as 24 months later. However, some trends
that improve outcomes in the EG were found. In the study
by Peskin et al. (2015) a relationship was observed between
exposure to the intervention and improved outcomes (knowl-
edge, attitudes, behaviour, delay of sexual initiation); that is,
the greater the exposure, the lower the likelihood of initiat-
ing sex. Therefore, it is suggested for future interventions
to control the exposure of the participants to improve the
expected results. In this context, we can affirm that the exe-
cution of educational interventions within the school sched-
ule enables an accurate assessment of participants' actual
exposure to the interventions, resulting in increased reten-
tion and, consequently, improvements in outcomes related
to the affective sexual health of adolescents.

On the other hand, Ybarra et al., (2013, 2015) demon-
strated a trend of improvement in abstinence for the EG,
which received an intervention plus booster at four to six
months, as well as an improvement, although not significant,
for unprotected sex in the EG. These results suggest that the
administration of reinforcement over time could improve the
objectives established by the study, in this case, knowledge,
attitudes, intentions, and behaviours on affective-sexual edu-
cation in adolescents.

The use of gamification as an educational tool is relatively
recent. Despite its increasing popularity and growing adop-
tion, the development of a gamified intervention remains
fragmented, primarily due to the absence of standardised
processes that describe gamification methods suitable for
implementation in educational settings (Wiklund & Wakerius,
2016). The various studies included in this review provide
important data, such as the days of implementation, trainers,
place of implementation, activity, and evaluation of efficacy
after the end of the intervention. However, only Arnab et al.
(2013) described the game elements included for each activity.

Consequently, it is imperative that researchers conduct
rigorous studies that allow the development of standard-
ised frameworks such as those established by WHO (WHO,
2019). These frameworks should be based on the effective-
ness of the programmes and adhere to uniform guidelines,
allowing the extrapolation and comparison of results. This
will lead to the creation of a protocolised plan aimed at
preventing risky sexual behaviours in a comprehensive and
systematic manner.

Only five of the studies involved parents in the interven-
tions. The authors examined the effectiveness of interven-
tions for improving parent—child communication on the
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topic of sexuality in four of them. A significant increase
was found in one study, positive improvements were found
in three studies, and one study found no statistically sig-
nificant effect. Gonzalez et al. (2017) discovered that the
primary impediments to these conversations were the lack
of information among parents, their uncertainty about how
to approach the subject, and taboos and gender stereotypes
relating to sexuality. It would be intriguing to conduct fur-
ther research to comprehensively assess the impact of par-
ent—child communication on children’s emotional and sexual
health.

Limitations and Strengths

This review included 16 experimental studies (RCTs, con-
trolled trials, and quasi-experimental trials) to obtain the
highest level of evidence. The search was conducted in five
databases to gather comprehensive information on the sub-
ject, without any restrictions on publication date, language,
or other limitations. Additionally, a search of the grey lit-
erature and a forward and backward reference search of all
articles were performed to identify potential new studies for
inclusion in the review. The methodological quality of the
included studies ranged from high to moderate. It is pos-
sible that some relevant studies may have been inadvert-
ently omitted, despite our careful selection of comprehen-
sive keywords. Furthermore, only interventions conducted
within schools were considered for inclusion. Regarding the
studies, we were unable to calculate Cohen’s d due to the
lack of data in the published results and establishing the
temporality of the short- and long-term objectives was chal-
lenging due to the heterogeneity of each study. Finally, we
were unable to determine the specific game mechanics used
in the interventions, as well as a standardised methodology
for gamification. On the other hand, none of the included
articles measured the cost- effectiveness of the interventions

implemented, which is essential to allocate resources effi-
ciently and ensure that the selected interventions provide
the maximum positive impact on the sexual health of the
population.

This review provides interesting aspects to be consid-
ered for future research. Firstly, a methodology is needed
to develop universal gamified interventions with the aim
of standardising design criteria, thus allowing for in-depth
analysis and comparison of the effectiveness of interven-
tions when gamification is used as a learning tool (Wiklund
& Wakerius, 2016). Despite the existence of staged models
such as those of the National Institutes of Health, they are
not always used as guidelines, such as by utilising interven-
tions that have proven to be effective and adapting them to
different contexts. This approach ensures the use of con-
sistent outcomes, analysis methods, gamification tools, and
results that can be extrapolated to various contexts. Addi-
tionally, it is essential to consider gender and cultural diver-
sity in each case to enhance participation, retention, and
motivation and to improve the behaviour, knowledge, and
attitudes of the participants (Markham et al., 2012; Tortolero
et al., 2010). Furthermore, initiating these interventions as
early as possible is necessary to address sexuality as a right
for all adolescents through health education, thus preventing
risky sexual behaviours from becoming ingrained lifestyles
(World Health Organization, n.d.-b). For future research, the
authors could conduct qualitative studies to gain insight into
adolescents’ experience of sexual education, uncover per-
ceived unmet needs, and gather perspectives from teachers
and parents (UNESCO et al., 2021).

In conclusion, this review has identified potential aspects
related to the effectiveness of gamified interventions in
affective sexual education for adolescents. Given the need
for advancements in the field of sexual education, these find-
ings may assist future researchers in developing effective and
high-quality interventions.
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Appendix A

Table 4 Search terms used

Database Dates No. of Used Syntax
results
Pubmed 20/3/2022 | 228 (Adolescen* OR student* OR teen* OR "school age" OR minor*)
26/11/2022 | 16 AND (gamification OR "serious gam*" OR "Game-based learning" OR "Game-based intervention*" OR game* OR "video game*"
OR "gamified instruction” OR "games-based" OR "digital game*")
13/02/2023 | 15
AND ("sexual behavior*" OR "sexual health" OR "STD" OR "sexually transmitted disease*" OR "sexual and reproductive health"
07/12/2023 | 14 OR "HIV" OR "pregnancy, unwanted" OR "sex offence*")
05/04/2024 | 8
AND (intervention* OR "sex education" OR "health education”" OR program* OR prevention OR "health promotion")
Web of 20/3/2022 | 322 (((TS=(Adolescen* OR student* OR teen* OR "school age" OR minor*))
science
26/11/2022 | 17 AND TS=(gamification OR "serious gam*" OR "Game-based learning" OR "Game-based intervention*" OR game* OR "video
game*" OR "gamified instruction" OR "games-based" OR "digital game*"))
13/02/2023 | 13
AND TS=("sexual behavior*" OR "sexual health” OR "STD" OR "sexually transmitted disease*" OR "sexual and reproductive
07/12/2023 | 13 health" OR "HIV" OR "pregnancy, unwanted" OR "sex offence*"))
05/04/2024
AND TS=(intervention* OR "sex education" OR "health education" OR program* OR prevention OR "health promotion")
PsychInfo 20/3/2022 | 157 (Adolescen* OR student® OR teen* OR "school age" OR minor*)
26/11/2022 | 3 AND (gamification OR "serious gam*" OR "Game-based learning" OR "Game-based intervention*" OR game* OR "video game™*"
OR "gamified instruction” OR "games-based" OR "digital game*")
13/02/2023 | 5
AND ("sexual behavior*" OR "sexual health" OR "STD" OR "sexually transmitted disease*" OR "sexual and reproductive health"
07/12/2023 | 2 OR "HIV" OR "pregnancy, unwanted" OR "sex offence*")
05/04/2024 | 3
AND (intervention* OR "sex education" OR "health education" OR program* OR prevention OR "health promotion")
Scopus 20/3/2022 | 256 ( TITLE-ABS-KEY ( adolescen* OR student* OR teen* OR "school age" OR minor* )
26/11/2022 | 8 AND TITLE-ABS-KEY ( gamification OR "serious gam*" OR "Game-based learning" OR "Game-based intervention*" OR game*
OR "video game*" OR "gamified instruction”" OR "games-based" OR "digital game*" )
13/02/2023 | 11 AND TITLE-ABS-KEY ( "sexual behavior*" OR "sexual health" OR "STD" OR "sexually transmitted disease*" OR "sexual and
07/12/2023 | 12 reproductive health" OR "HIV" OR "pregnancy, unwanted" OR "sex offence*" )
05/04/2024 | 5 AND TITLE-ABS-KEY ( intervention* OR "sex education" OR "health education" OR program* OR prevention OR "health
promotion" ) )
Embase 20/3/2022 | 248 (adolescen* OR student* OR teen* OR 'school age'/exp OR 'school age' OR minor*)
26/11/2022 | 13 AND ('gamification'/exp OR gamification OR 'serious gam*' OR 'game-based learning'/exp OR 'game-based learning' OR 'game-
based intervention*' OR game* OR 'video game*' OR 'gamified instruction' OR 'games-based' OR 'digital game*")
13/02/2023 | 5
AND ('sexual behavior*' OR 'sexual health'/exp OR 'sexual health' OR 'std' OR 'sexually transmitted disease*' OR 'sexual and
07/12/2023 | 23 reproductive health' OR 'hiv/exp OR 'hiv' OR 'pregnancy, unwanted'/exp OR 'pregnancy, unwanted' OR 'sex offence*")
05/04/2024 | 10 AND (intervention* OR 'sex education'/exp OR 'sex education' OR 'health education'/exp OR 'health education' OR program* OR
'prevention'/exp OR prevention OR 'health promotion'/exp OR 'health promotion')
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Appendix B

Table 5 Abstract Checklist

Section and Topic :em izl ?Yeeps‘;;ltz;d
TITLE
Title 1 I Identify the report as a systematic review. Yes
BACKGROUND
Objectives 2 | Provide an explicit statement of the main objective(s) or question(s) the review addresses. Yes
METHODS
Eligibility criteria 3 | Specify the inclusion and exclusion criteria for the review. Yes
Information sources 4 | Specify the information sources (e.g. databases, registers) used to identify studies and the date Yes
when each was last searched.
Risk of bias 5 | Specify the methods used to assess risk of bias in the included studies. Yes
Synthesis of results 6 | Specify the methods used to present and synthesise results. Yes
RESULTS
Included studies 7 | Give the total number of included studies and participants and summarise relevant characteristics of | Yes
studies.
Synthesis of results 8 | Present results for main outcomes, preferably indicating the number of included studies and Yes
participants for each. If meta-analysis was done, report the summary estimate and
confidence/credible interval. If comparing groups, indicate the direction of the effect (i.e. which group
is favoured).
DISCUSSION
Limitations of 9 | Provide a brief summary of the limitations of the evidence included in the review (e.g. study risk of Yes
evidence bias, inconsistency and imprecision).
Interpretation 10 | Provide a general interpretation of the results and important implications. Yes
OTHER
Funding 11 | Specify the primary source of funding for the review. N.A
Registration 12 | Provide the register name and registration number. Yes
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Appendix C

Table 6 Prisma checklist

n Location
?(e)c:::on i :em Checklist item where item
P is reported
TITLE
Title | 1 | Identify the report as a systematic review. (title page)
ABSTRACT
Abstract 2 | See the PRISMA 2020 for Abstracts checklist. Appendice
B
INTRODUCTION
Rationale 3 | Describe the rationale for the review in the context of existing p.1
knowledge.
Objectives 4 | Provide an explicit statement of the objective(s) or question(s) the p.3
review addresses.
METHODS
Eligibility 5 | Specify the inclusion and exclusion criteria for the review and how p.5-6
criteria studies were grouped for the syntheses.
Information 6 | Specify all databases, registers, websites, organisations, reference | p.5
sources lists and other sources searched or consulted to identify studies.
Specify the date when each source was last searched or consulted.
Search 7 | Present the full search strategies for all databases, registers and Appendices
strategy websites, including any filters and limits used. A
Selection 8 | Specify the methods used to decide whether a study met the p.5-6
process inclusion criteria of the review, including how many reviewers
screened each record and each report retrieved, whether they
worked independently, and if applicable, details of automation tools
used in the process.
Data 9 | Specify the methods used to collect data from reports, including p.5-6
collection how many reviewers collected data from each report, whether they
process worked independently, any processes for obtaining or confirming
data from study investigators, and if applicable, details of
automation tools used in the process.
Data items 10a | List and define all outcomes for which data were sought. Specify p.5-6
whether all results that were compatible with each outcome domain
in each study were sought (e.g. for all measures, time points,
analyses), and if not, the methods used to decide which results to
collect.
10b | List and define all other variables for which data were sought (e.g. p.5-6
participant and intervention characteristics, funding sources).
Describe any assumptions made about any missing or unclear
information.
Study risk of 11 | Specify the methods used to assess risk of bias in the included p.6
bias studies, including details of the tool(s) used, how many reviewers
assessment assessed each study and whether they worked independently, and
if applicable, details of automation tools used in the process.
Effect 12 | Specify for each outcome the effect measure(s) (e.g. risk ratio, p.5-6
measures mean difference) used in the synthesis or presentation of results.
Synthesis 13a | Describe the processes used to decide which studies were eligible p.5-6
methods for each synthesis (e.g. tabulating the study intervention
characteristics and comparing against the planned groups for each
synthesis (item #5)).
13b | Describe any methods required to prepare the data for presentation | p.5-6
or synthesis, such as handling of missing summary statistics, or
data conversions.
13c | Describe any methods used to tabulate or visually display results of | p.5-6
individual studies and syntheses.
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Table 6 (continued)

Section and et
. Checklist item where item
Topic .
is reported
13d | Describe any methods used to synthesize results and provide a p.5-6
rationale for the choice(s). If meta-analysis was performed,
describe the model(s), method(s) to identify the presence and
extent of statistical heterogeneity, and software package(s) used.
13e | Describe any methods used to explore possible causes of N.A
heterogeneity among study results (e.g. subgroup analysis, meta-
regression).
13f | Describe any sensitivity analyses conducted to assess robustness N.A
of the synthesized results.
Reporting 14 | Describe any methods used to assess risk of bias due to missing p.6
bias results in a synthesis (arising from reporting biases).
assessment
Certainty 15 | Describe any methods used to assess certainty (or confidence) in N.A
assessment the body of evidence for an outcome.
RESULTS
Study 16a | Describe the results of the search and selection process, from the p.8-9
selection number of records identified in the search to the number of studies
included in the review, ideally using a flow diagram.
16b | Cite studies that might appear to meet the inclusion criteria, but N.A
which were excluded, and explain why they were excluded.
Study 17 | Cite each included study and present its characteristics. p.10-22;
characteristics p.28-34
Risk of bias in 18 | Present assessments of risk of bias for each included study. p. 10-22
studies
Results of 19 | For all outcomes, present, for each study: (a) summary statistics for | p. 10-22
individual each group (where appropriate) and (b) an effect estimate and its
studies precision (e.g. confidence/credible interval), ideally using structured
tables or plots.
Results of 20a | For each synthesis, briefly summarise the characteristics and risk p.7-9
syntheses of bias among contributing studies.
20b | Present results of all statistical syntheses conducted. If meta- p.22-25
analysis was done, present for each the summary estimate and its
precision (e.g. confidence/credible interval) and measures of
statistical heterogeneity. If comparing groups, describe the direction
of the effect.
20c | Present results of all investigations of possible causes of N.A
heterogeneity among study results.
20d | Present results of all sensitivity analyses conducted to assess the N.A
robustness of the synthesized results.
Reporting 21 | Present assessments of risk of bias due to missing results (arising N.A
biases from reporting biases) for each synthesis assessed.
Certainty of 22 | Present assessments of certainty (or confidence) in the body of p.22-25
evidence evidence for each outcome assessed.
DISCUSSION
Discussion 23a | Provide a general interpretation of the results in the context of other | p. 35-37
evidence.
23b | Discuss any limitations of the evidence included in the review. p. 35-37
23c | Discuss any limitations of the review processes used. p. 35-37
23d | Discuss implications of the results for practice, policy, and future p. 35-37
research.
OTHER INFORMATION
Registration 24a | Provide registration information for the review, including register p.4
and protocol name and registration number, or state that the review was not
registered.
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Table 6 (continued)

Section and

Topic

Checklist item

Location
where item

is reported

24b | Indicate where the review protocol can be accessed, or state thata | N.A.
protocol was not prepared.
24c | Describe and explain any amendments to information provided at N.A.
registration or in the protocol.
Support 25 | Describe sources of financial or non-financial support for the Declaration
review, and the role of the funders or sponsors in the review. of Interest
Statement
page
Competing 26 Declaration
interests of Interest
Statement
page
Availability of 27 | Report which of the following are publicly available and where they | N.A
data, code can be found: template data collection forms; data extracted from
and other included studies; data used for all analyses; analytic code; any
materials other materials used in the review.
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