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Background: Globally, suicide is the fourth highest cause of adolescent mortality (Suicide: https://www.who.int/
news-room/fact-sheets/detail/suicide). The effects of post-primary school-based suicide prevention (PSSP) on
adolescent suicidal thoughts and behaviours (STBs) have not been comprehensively synthesised. We aim to estimate
the population effect for PSSP interventions on adolescent STBs and explore how intervention effects vary based on
intervention and contextual moderators. Methods: Searches of PsycINFO, Medline, Education Source, ERIC, Web of
Science, and the Cochrane Central Register of Controlled Trials identified cluster randomised trials examining the
effectiveness of PSSP on adolescent STBs. The Cochrane Risk of Bias tool assessed bias. Crude and adjusted back-
transformed odds ratios (ORs) were calculated. Multilevel random-effects models accounted for dependencies of
effects. Univariate meta-regression explored variability of intervention and contextual moderators on pooled effects.
Results: There were 19 and 12 effects for suicidal ideation (SI) and suicide attempts (SA). Compared with controls,
interventions were associated with 13% (OR = 0.87, 95%CI [0.78, 0.96]) and 34% (OR = 0.66, 95%CI [0.47, 0.91])
lower crude odds reductions for SI and SA, respectively. Effects were similar for adjusted SI (OR = 0.85, 95%CI [0.75,
0.95]) and SA (OR = 0.72, 95%CI [0.59, 0.87]) models. Within-study (0.20–9.10%) and between-study (0–51.20%)
heterogeneity ranged for crude and adjusted SA models and SI heterogeneity was 0%. Moderator analyses did not
vary SA effects (ps > .05). Conclusions: This meta-analysis contributes to the PSSP evidence-base by demonstrating
that PSSP targeting STBs as both primary intervention outcomes and with other health and well-being outcomes
reduced SI and SA among 33,155 adolescents attending 329 schools, compared to controls. The number needed to
treat estimates suggests the potential of reducing the incidence of SA and SI in one adolescent by implementing PSSP
in 1–2 classrooms, supporting PSSP as a clinically relevant suicide prevention strategy. Although moderator
analyses were nonsignificant and contained a small number of trials, larger SA effect sizes support particular
effectiveness for interventions of a duration of ≤1 week, involving multiple stakeholders and with a 12-month follow-
up. Keywords: adolescence; meta-analysis; post-primary school-based suicide prevention; Suicidal thoughts and
behaviours.

Introduction
Globally, suicide is the fourth highest cause of
mortality in 15–19-year-olds (World Health Organi-
sation [WHO], 2021). From 2008 to 2018 deaths by
suicide in the United States have continued to rise in
15–24- and 10–14-year-olds by 42% and 130%,
respectively (Centers for Disease Control & Preven-
tion [CDC], 2020). Suicidal thoughts and behaviours
(STBs) include suicidal ideation (SI) (i.e., thoughts of
killing oneself) and suicide attempts (SA) (i.e., acts of
intention to end one’s life not resulting in death)
(Goldsmith, 2002). Twelve-month prevalence rates of
adolescent SI and SA are estimated at 16.5% and
16.4%, respectively (Tang et al., 2020). Thus, iden-
tifying interventions effective in reducing adolescent
STBs is needed.

Schools are logical contexts for adolescent suicide
prevention, given their wide-ranging capacity for
reaching adolescents and mandate enactment
(White, Morris, & Hinbest, 2012). Post-primary
school-based suicide prevention (PSSP) strategies
traditionally have been categorised as universal (e.g.,
awareness programmes), selective (e.g., screening),
and indicated (e.g., interventions for high-risk ado-
lescents) (Goldsmith, 2002). We define PSSP as
interventions located in post-primary school-based
settings, which target STBs as both primary inter-
vention outcomes and with other health and well-
being outcomes, consistent with recommendations
for: (1) targeting problems associated with suicide to
reduce suicide (Large, Ryan, Carter, & Kapur, 2017),
(2) prevention embedded in general mental health
strategies (Miller, Eckert, & Mazza, 2009), and (3)
upstream PSSP interventions which reduce STBs
indirectly by addressing risk and protectiveConflict of interest statement: No conflicts declared.
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processes (Wyman, 2014). Previous PSSP reviews
selected interventions designed to target youth STBs
(Miller et al., 2009), and excluded general mental
health programmes (Surgenor, Quinn, & Hughes,
2016) and interventions that did not primarily target
STBs (Robinson et al., 2018). A recent meta-analysis
extended inclusion criteria to include interventions
in primary and post-primary school settings that
focus on risk factors of STBs to target STBs in
children and adolescents, and preliminarily sup-
ported these interventions to have preventative
potential (Gijzen, Rasing, Creemers, Engels, & Smit,
2022). As such, expanding the focus of PSSP inter-
ventions is crucial to clarifying the effectiveness of
PSSP for adolescent STBs.

The global policy recommends the implementation
of evidence-based PSSP (WHO, 2018). Rigorous sys-
tematic reviews and meta-analyses of randomised
studies are pivotal in informing evidence-based
insights (Mittman, 2004), with these studies amongst
the highest level of evidence informing intervention
(Burns, Rohrich, & Chung, 2011). Meta-analytic
evidence of PSSP effectiveness for reducing adoles-
cent STBs is currently limited: syntheses of studies
employing cluster randomised trial (CRT) designs,
demonstrating school-based suicide prevention
effectiveness on SI included samples engaging in
interventions as children (Pistone, Beckman, Eriks-
son, Lagerlof, & Sager, 2019) and containing young
adults (Pistone et al., 2019; Robinson et al., 2018).
Recent meta-analyses including PSSP interventions
demonstrate small composite effects of reduced STBs
postintervention based on randomised (Gijzen et al.,
2022) and non-randomised (Brann, Baker, Smith-
Millman, Watt, & DiOrio, 2021) studies. Rigorous
composite effects of PSSP effectiveness on adolescent
STBs based on CRTs are needed, consistent with
recommendations that randomised and non-
randomised studies are generally synthesised sepa-
rately, particularly when additional sources of
heterogeneity associated with CRT designs would
likely interact with the intervention, which is the case
when schools and classrooms are randomisation
units in PSSP research (Borenstein, Hedges, Higgins,
& Rothstein, 2011; Donner & Klar, 2002).

Finally, reviewshighlighttheneedtoaddressgapsin
understanding how intervention, school-, and
cultural-level contextual factors may influence PSSP
effectiveness (Hofstra et al., 2020; Miller et al., 2009;
Robinson et al., 2018). Variation of PSSP effectiveness
across settings supports the need for a greater under-
standing of how contextual and intervention factors
vary PSSP effectiveness, to better understand how,
where, and when PSSP strategies are most effective
(Breet, Matooane, Tomlinson, & Bantjes, 2021).

Objectives

This meta-analysis addressed the need for rigor-
ous estimation of the population effect of PSSP

interventions targeting STBs as both primary inter-
vention outcomes and with other health and well-
being outcomes on STBs in adolescents, evaluated
using CRT designs. To address the gap in under-
standing how intervention and contextual factors
vary PSSP effectiveness, we examined intervention
type, intervention duration, follow-up period, and
stakeholder involvement in interventions as moder-
ators, consistent with theoretically and empirically
informed intervention and contextual factors in
school-based prevention research (Domitrovich
et al., 2008).

Methods
This review was preregistered with PROSPERO (ID:
CRD42020168883). This study adhered to the PRISMA 2020
statement guidelines (see Table S1) (Page et al., 2021).

Search strategy

In February 2020 and again in January 2021, PsycINFO,
Medline, Education Source, ERIC, Web of Science, and the
Cochrane Central Register of Controlled Trials were searched
to identify studies published from database inception until
January 2021, using combinations of keywords representing
the following concepts: adolescent, postprimary school, inter-
vention, and STBs (see Table S2). Consistent with the Popu-
lation, Intervention, Control, Outcome and study design
(PICOs) framework (Methley, Campbell, Chew-Graham,
McNally, & Cheraghi-Sohi, 2014), studies were eligible if they:
(a) included adolescents aged 11–19 years attending post-
primary school (‘Population’), (b) evaluated interventions con-
ducted in post-primary school settings, measuring STBs
including SI, SA, and planning, and death by suicide
(‘Intervention’ and ‘Outcomes’), (3) contained comparators
including no intervention, other intervention, and wait-list
control (‘Control’), and (4) employed CRT study designs (‘study
design’). Studies unavailable in English, non peer-reviewed
publications, and non-CRT studies were excluded. Reference
lists of screened studies were searched.

EW assessed study title and abstract eligibility. Eligible
studies were fully screened in duplicate by EW and JMM using
Rayyan (Ouzzani, Hammady, Fedorowicz, & Elmagarmid,
2016). Consensus was reached on disagreements. Cohen’s
Kappa coefficient (Cohen, 1960) showed adequate agreement
on original full-text screening decisions by JMM and EW
(j = .72, p < .001). EW contacted 20 authors for unavailable
study details and data (9 incomplete requests). Trials were
excluded due to the evaluation of non school-based interven-
tions (Poppelaars et al., 2016) and unavailability of crude data
(O’Leary-Barrett et al., 2013; Orbach & Hanna, 1993; Randell,
Eggert, & Pike, 2001) and for the first follow-up (Vieland,
Whittle, Garland, Hicks, & Shaffer, 1991).

Data extraction and evaluation

Data were organised by PICOs and intervention and contextual
factors. EW completed data extraction. EW and CB extracted
intervention and contextual factors in duplicate. Available
follow-up outcome data and eligible interventions were
extracted for synthesis inclusion. Cochrane Collaboration Risk
of Bias Tool for CRTs assessed the risk of bias (Eldridge et al.,
2016). The question ‘Were participants aware that they were in
a trial?’ and ‘Bias in the measurement of the outcome’ domain
were omitted for unsuitability to PSSP research. Four studies
randomly assessed in duplicate by EW and MH demonstrated
adequate agreement (j = .63, p = .03).
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Effects synthesis and analysis. Data were analysed
with R statistical packages metafor (Viechtbauer, 2010) and
meta (Schwarzer, 2007). Suicide planning (Schilling, Aseltine,
& James, 2016; Schilling, Lawless, Buchanan, & Aseltine,
2014) and deaths by suicide (Wasserman et al., 2015) were
not retained for meta-analysis due to insufficient num-
bers of effects. Only trials which measured SA and SI were
synthesised.

Crude log odds ratios (ORs) and sampling variances were
calculated using trial proportions of SA and SI events (Viecht-
bauer, 2010). Where trial proportions were unavailable, crude
ORs and corresponding p-values (Shinde et al., 2020) and raw
study data (Perry et al., 2014; Poppelaars et al., 2016) were
used. Table S3 details missing data procedures. Correspond-
ing trial effects adjusted for study characteristics (see
Table S4) were pooled. Reported log ORs (Fekkes et al., 2016;
Gould et al., 2005; Wasserman et al., 2015) and ORs (Shinde
et al., 2020) and corresponding p-values were extracted or
calculated (Aseltine, James, Schilling, & Glanovsky, 2007;
Schilling et al., 2014, 2016; Wyman et al., 2010), according to
standard procedures (Altman & Bland, 2011; Restore, 2011).
Where no adjustments were reported (Poppelaars et al., 2016;
Vieland et al., 1991) or data were unavailable for SI (Perry
et al., 2014, 2017) and SA (Schilling et al., 2014), crude log
ORs were imputed.

Meta-analysis and moderator analyses. Multilevel
random effects univariate meta-analytic and meta-regression
models estimated sampling error and population variance,
with weighted least squares estimation and restricted estima-
tion likelihood (Borenstein et al., 2011; Viechtbauer, 2010). To
synthesise all available trials and follow-ups, multilevel models
incorporated a random effect for trials from the same studies
containing dependent control and/or intervention participants
(Perry et al., 2014, 2017; Poppelaars et al., 2016; Shinde et al.,
2020; Wasserman et al., 2015), to account for the dependency
of these effects (Fernandez-Castilla et al., 2020; Viechtbauer,
2010).

Estimates of average pooled effects were obtained by fitting
models to log ORs and back transformation to ORs through
exponentiation (Viechtbauer, 2010), representing the likeli-
hood of SI and SA in the pooled intervention group, compared
to the pooled control group. Cochrane’s Q statistic and
measures of consistency I2 quantified between- and within-
study heterogeneity; I² < 40% and 30%–60% indicates low and
moderate heterogeneity, respectively (Sch€unemann, Bro _zek,
Guyatt, & Oxman, 2013). Forest plots weighted by their inverse
variance depict the distribution of trial ORs. Numbers needed
to treat (NNT) were calculated using patient expected event rate
(PEER) baseline risks (Mendes, Alves, & Batel-Marques, 2017),
based on the 12-month prevalence of SI (16.5%) and SA
(16.4%) across 83 countries (Tang et al., 2020).

Meta-regressions were not conducted where no heterogene-
ity was observed (Higgins & Thompson, 2002). Moderator
reference categories were the lowest or negative category level.
A priori moderators region and youth involvement contained
k < 1 and were not examined as moderators (Schmidt, 2017).
No school characteristics were examined as moderators as 11/
12 studies sampled public schools, and few studies provided
clear reporting of (a) school setting (Aseltine et al., 2007;
Vieland et al., 1991; Wyman et al., 2010), (b) the gender profile
of schools (Gould et al., 2005; Shinde et al., 2020), and (c)
exact school sizes (Shinde et al., 2020; Vieland et al., 1991).
When duration was presented as a range (Perry et al., 2014,
2017) the median was calculated. Stakeholder involvement
included school personnel involved in delivering interventions.
Meta-regression models without the intercept term assessed
the average OR for moderator levels and models with the
intercept produced log OR contrasts (Viechtbauer, 2010).
Publication bias of crude pooled log OR models was assessed

by extending Egger’s Regression Test (Egger, Smith, Schneider,
& Minder, 1997) to meta-regression models, with sampling
variances as the moderator (Viechtbauer, 2010). Crude SA and
SI trial 95% confidence intervals (CIs), Cook’s Distance (Cook &
Weisberg, 1982), and internally standardised residuals were
examined to detect outliers. If outliers considerably impacted
meta-analysis conclusions exclusion was considered (Viecht-
bauer & Cheung, 2010).

Results
Twelve studies were retained (see Figure 1). The
lower-bound 95%CIs of the teacher-led trial by
Shinde et al. (2020) were higher than the SA pooled
effect upper-bound 95%CI, indicating that this trial
is not part of the ‘population’ effect (Harrer, Cuijpers,
Furukawa, & Ebert, 2019). The trial’s Cook’s Dis-
tance (.07) and internally standardised residual
(1.04) were the largest among all trials. The teacher-
led trial by Shinde and colleagues was excluded, as
the comparison of coefficients for analyses including
this trial (see Table S5) with the reported analyses
indicated that this trial unusually influenced results.

There were 19 and 12 retained effects for SI and SA,
respectively. Studies were published from 1991 to
2020, containing 33,155 participants aged 11–
18 years, sampled across 329 schools. Some studies
did not report age but reported school grade (Aseltine
et al., 2007; Schilling et al., 2016) or did not report
either (Schilling et al., 2014;Wyman et al., 2010). The
largest (Wasserman et al., 2015) and smallest (Pop-
pelaars et al., 2016) studies contained 11,110 and
208 participants, respectively. The median percent-
age of male participants across studies was 49%,
calculated from 11/12 studies reporting gender
percentages before and after participant dropout.
Studies contained mixed-gender samples, other than
one female-only sample (Poppelaars et al., 2016).
Half of the studies were conducted in North America,
and also in Europe, Australia, and Asia. The risk of
bias assessments is presented in Table S3.

Interventions are fully described in Table S3
and trials were categorised as (a) universal (11/22
trials, including Headstrong, SPARX-R, Strengthen-
ing Evidence base on scHool-based intErventions for
pRomoting adolescent health [SEHER], and Youth
Aware of Mental Health [YAM]), (b) selective (3/22
trials, including Profscreen), (c) selective/indicated
(4/22 trials, including Question, Persuade and Refer
[QPR], Op Volle Kracht [OVK], and OVK/SPARX), and
(d) universal/selective (4/22 trials including Signs of
Suicide [SOS] and Sources of Strength). Most inter-
ventions (7/13) targeted SI and SA along with other
health and well-being outcomes (Fekkes et al., 2016;
Perry et al., 2014, 2017; Poppelaars et al., 2016;
Shinde et al., 2020; Wyman et al., 2010).

Meta-analysis

There were 22,195 and 20,984 dependent cases in
the pooled control and interventions groups,
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respectively, for SA (control = 10,585 and interven-
tion = 14,406) and 19,058 and 18,993 dependent
cases in the pooled control and interventions groups,
respectively, for SI (control = 7,086 and interven-
tion = 12,043). Forest plots for SI and SA are
presented in Figures S1 and S2, respectively (see
Figures S3 and S4 for forest plots of adjusted coun-
terparts for SI and SA, respectively). SI and SA were

lower for pooled intervention groups in 13/19 and
9/12 of trials, respectively.

Suicidal ideation. For crude ORs, compared to the
pooled control group, the pooled intervention group
was associated with 13% lower odds of SI (OR = 0.87
[95%CI: 0.78, 0.96]). The composite effect was not
heterogeneous (Q18 = 15.41, p = .63). Within-study

Records identified through 
databases: PsycINFO, Medline, 
Education Source, ERIC, Web of 

Science, and a register: Cochrane 
Central Register of Controlled 

Trials
(n=1425)

Title and abstract screening 
(n=943)

Records excluded
(n=899)

Full-text assessment
(n=44)

Records excluded (n=15)

Could not access English 
translation (n=6) [no reply from 
author requests (n=3) and 
confirmation of no English 
translation (n=3)]

Study was not completed (n=1)

Unsuitable study design (n=1)

Duplicate participants (n=3)

Unsuitable outcome (n=3)

Unsuitable sample (n=1)

Overall systematic review 
synthesis inclusion

(n=29)  

12 cluster randomised 
trials (school)
3 cluster randomised trials
(class)
5 quasi-experimental
studies
5 within subject studies 
4 randomized control trials

Duplicate records excluded
(n=482)

Meta-analysis synthesis inclusion 
(CRTs only)

(n=12)  

10 CRTs (school)
2 CRTs (class)

CRT records excluded
due to unavailability of data (all 

authors contacted) (n=3)

Process for overall 
systematic review 
and meta-analysis

Process limited to 
the current meta-

analysis

Figure 1 PRISMA 2020 flow diagram
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and between-study heterogeneity = 0.0%. For
adjusted ORs, OR = 0.85 [95%CI: 0.75, 0.95];
Q18 = 10.04, p = .93, and within-study and
between-study heterogeneity = 0.0%.

Suicide attempts. For crude ORs, the pooled inter-
vention group was associated with 34% lower odds of
SA (OR = 0.66 [95%CI: 0.47, 0.91]. The composite
effect was not heterogeneous (Q10 = 16.31, p = .13).
Within-study = 0.20% and between-study hetero-
geneity = 51.20%. For adjusted ORs, OR = 0.72
[95%CI: 0.59, 0.87], Q18 = 10.46, p = .49) and
within-study = 9.10% and between-study hetero-
geneity = 0%.

Number needed to treat. The crude PEER-adjusted
NNT was 55 (adjusted = 47) for SI and 20 (ad-
justed = 25) for SA.

Extended Egger’s regression test. Sampling vari-
ance as moderators were nonsignificant for crude SI
(log OR = �0.14, p = .74 [95% CI: �0.98, 0.69];
QM1 = 0.11, p = .74; Q17 = 15.30, p = .57) and SA
(log OR = 0.39, p = .68 [95%CI: �1.45, 2.24];
QM1 = 0.18, p = .68; Q10 = 16.30, p = .09), and
adjusted SI (log OR = 0.14, p = .72 [95%CI: �0.64,
0.93]; QM1 = 0.13, p = .72; QE17 = 9.91, p = .91)
and SA (log OR = 0.01, p = .94 [95%CI: �0.41, 0.44];
QM1 = 0.005, p = .94; QE10 = 10.46, p = .40).

Meta-regressions

Estimations of average SA odd reductions for trials at
moderator categories are presented in Tables S6 and
S7. Univariate meta-regression for SA were non-
significant for crude and adjusted models (all
ps > .05).

Discussion
This study addresses an important gap in estimating
the population effect of PSSP interventions on SA
and SI in adolescents using crude and adjusted
estimates adjusted for putative confounders and
exploring how intervention and contextual factors
potentially vary PSSP intervention effectiveness.
Compared to controls, PSSP interventions were
associated with 13–15% and 28–34% lower odds of
SI and SA, respectively, among 33,155 adolescents
attending 329 schools. Intervention effects for SA did
not vary based on a priori moderators, and homo-
geneity in SI models prohibited meta-regression
analyses.

Intervention effectiveness

This meta-analysis extends previous findings show-
ing significant reductions in adolescent SI following
engagement with PSSP interventions by an addition
of 5 trials (Gijzen et al., 2022). Considering that

lifetime prevalence rates predict that approximately
one third of adolescents who experienced SI went on
to develop a suicide plan and attempt suicide (Nock
et al., 2013), identifying interventions effective in
reducing adolescent SI, such as PSSP, is crucial.
Present findings extend previous meta-analysis find-
ings demonstrating reductions in SA among adoles-
cents following school-based suicide prevention at
3-month follow-up (Pistone et al., 2019) and adoles-
cents and young adults at postintervention and
follow-up (Robinson et al., 2018), by an additional
nine trials.

Present findings extend the evidence-base by syn-
thesising a range of PSSP interventions targeting
adolescent SA and SI as both primary intervention
outcomes and with other health and well-being
outcomes, including universal, selective, and indi-
cated PSSP, as well as interventions based on social
and emotional learning, depression prevention,
health promotion, and health and physical educa-
tion curriculum. Because schools are likely to have
limited resources to fund preventative interventions
(Balaguru, Sharma, & Waheed, 2012), expanding
the focus on PSSP is important for PSSP research.
The composite effects reported here are critical to
understanding the ‘true’ extent of PSSP effective-
ness, as large sample sizes are needed to detect the
effectiveness of PSSP interventions, given that base
rates and incidences of STBs are low relative to the
population (Goldsmith, 2002; Kapur & Gask, 2009).
This is reflected in the discrepancy between non-
significant trial effects and the significant composite
effects for SA and SI herein.

Based on the PEER baseline risks, NNT for crude
and adjusted models estimate that one less adoles-
cent would have a SA and experience SI for every 20–
25 and 47–55 adolescents engaging in PSSP, respec-
tively. This suggests that implementing PSSP in two
typically sized classrooms could prevent at least one
SA and one incidence of SI. The clinical significance
of the NNT for SA is comparable with the ED-SAFE
intervention for reducing SA in individuals in emer-
gency department settings (NNT = 22) (Miller et al.,
2017). Given the challenges of effectively tackling
adolescent STBs with therapeutic interventions
(Ougrin, Tranah, Stahl, Moran, & Rosenbaum Asar-
now, 2015), cognitive-behavioural interventions
(Tarrier, Taylor, & Gooding, 2008) and multinational
suicide prevention interventions (Matsubayashi &
Ueda, 2011), the present findings have valuable
clinical relevance for targeting adolescent STBs.

The next steps in the field should focus on how best
to maximise dissemination of PSSP, including scal-
ing, adoption, implementation, and sustainability
(Flay et al., 2005). Considering that early adolescence
is associated with STBs (van Vuuren, van der Wal,
Cuijpers, &Chinapaw, 2020) and risk factors, includ-
ing the onset of mental health difficulties, which
further predict early school drop-out (Jozefowicz-
Simbeni, 2008), earlier implementation of PSSP
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would increase the likelihood that adolescents who
are most vulnerable receive PSSP.

Meta-regressions

Meta-regressions did not support any significant
moderators of the composite effects for crude and
adjusted SA estimates. Notably larger SA odds
reductions across crude and adjusted models were
found for trial effects with 12-month follow-ups
(k = 3, n = 1), in comparison to trials with
≤3 months and 17–20-month follow-ups. The 12-
month follow-up effects were derived from universal,
selective, and indicated PSSP interventions evalu-
ated as part of the SEYLE study (Wasserman et al.,
2015). Notwithstanding that these trials contain
dependent control groups, future PSSP research
should include a minimum of 12-month follow-ups
for SA, as sufficient time may be needed to show the
minimum detectable preventive potential of PSSP.

Additionally, larger SA crude and adjusted odd
reductions were observed for studies containing
interventions of a duration of ≤1 week (k = 4,
n = 4), with 3/4 of these interventions examining
the SOS programme, which infers programmatic
effects. This suggests that interventions, may not
have to be time-intensive to be effective, which is
practically important given scarce resources for
school-based health interventions (Ahern et al.,
2018). Larger crude and adjusted odds reductions
at the category of multistakeholder involvement
(k = 4, n = 3) suggest that PSSP effectiveness could
be enhanced through involving a range of school
stakeholders in the delivery of PSSP interventions,
including counsellors, teachers, and other school
personnel, consistent with evidence that school
personnel play critical roles in school-based preven-
tative strategies (Jozefowicz-Simbeni, 2008; Page,
Saumweber, Hall, Crookston, & West, 2013). Incon-
sistency of crude and adjusted effects for interven-
tions that did not primarily target suicide, and the
small number of effects at this moderator level
(k = 2,n = 2) preclude the interpretation of the effec-
tiveness of these interventions in comparison to
interventions primarily targeting STBs (k = 10,
n = 5) on SA, despite interventions which primarily
targeted suicide demonstrating greater odd reduc-
tions in SA, suggesting greater effectiveness of these
interventions.

Risk of bias

Domains of bias assessed include randomisation
process, participant and reporting selection, and
fidelity. The Cochrane Collaboration Risk of Bias
tools are amongst the most comprehensive assess-
ment approaches of potential bias in randomised
trials (Higgins et al., 2011). Half (6/12) of the
included studies were determined as low risk of
bias, with four studies rated as high risk of bias.

Considering that study quality issues in reviews
synthesising PSSP randomised and non-randomised
studies have been previously described (Pistone
et al., 2019; Robinson et al., 2018), it is recom-
mended that CRT studies are prioritised for deter-
mining the PSSP evidence-base and are the standard
design included in prospective meta-analyses. Omis-
sion of nonrelevant questions may limit the validity
of the risk of bias assessment but is similar to
previous PSSP reviews (Robinson et al., 2018),
suggesting the need for bias assessment tools with
greater relevance to PSSP research.

Publication bias was not an issue, supported by
nonsignificant moderator analyses of the adapted
Egger’s Regression Test and the consistency of the
magnitude of crude SA and SI effects, with effects
adjusted for characteristics including demographics,
baseline STBs, and mental health treatment. Selec-
tion bias was limited through synthesising all avail-
able follow-up and relevant intervention effects in
retained studies, and extends previous meta-
analyses synthesising PSSP effects, which have
retained only the intervention follow-up at postin-
tervention (Brann et al., 2021) and longest-term
(Hofstra et al., 2020; Robinson et al., 2018) or
conducted separate meta-analyses based on follow-
up timeframe and omitted PSSP intervention arms
(Pistone et al., 2019).

Limitations

Meta-regression findings warrant caution due to
small numbers of effects across moderator cate-
gories, which can increase sampling error in regres-
sion weights (Schmidt, 2017). Lack of necessary
outcome data resulted in the exclusion of 3/
15 screened studies. Additionally, school character-
istics (e.g., school type and school size) were under-
reported across included CRT studies. Considering
that school-level variables explained a small but
significant amount of variability in youth mental
health among 26,885 students (Ford et al., 2021),
school-level characteristics should be fully reported
in studies that examine interventions aiming to
reduce STBs. Although publication bias appears to
not be an issue, the effectiveness of PSSP may be
overestimated in the present meta-analysis if non-
significant SI and SA outcomes were not reported by
studies evaluating interventions eligible for inclu-
sion, which particularly may be an issue for inter-
ventions that target SA and SI with other health and
well-being outcomes. Therefore, full reporting and
availability of data should be prioritised in PSSP
intervention research.

The combined weight of trials from the same study
for the crude composite SA estimate was 69.81%,
and heterogeneity between trials from the same
study and trials from independent studies was
moderate at 51.20%. However, the combined weight
of trials from the same study for the adjusted
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composite SA estimate was 55.61%, and between-
study heterogeneity = 0%, which suggests that trials
from the same study did not greatly influence the
adjusted composite SA effects. Collectively, we rec-
ommend that interpretations regarding the effective-
ness of PSSP on SA herein be based on both crude
and adjusted estimates or conservatively based only
on the adjusted estimate.

Only one study (Wasserman et al., 2015) reported
measuring deaths by suicide. Although many PSSP
interventions proximally aim to target STBs due to the
challenges to evaluating interventions targeting sui-
cide (Balaguru et al., 2012), understanding the
impact of PSSP on deaths by suicide is essential. Only
one study included young people actively involved in
delivering interventions (Wyman et al., 2010), despite
emerging research highlighting the importance of
youth involvement in prevention of youth suicide
(Thornetal., 2020;Trinh&Goebert, 2020).Nostudies
were conducted in Africa or South America. More
replication trials are needed to clarify which specific
interventions are most effective and where; of the
retained studies, the SOS programme was replicated
acrossmultiple trials based inNorthAmerica, and the
YAM, QPR, and Profscreen interventions were exam-
ined across 10 European Union countries as part of
the SEYLE study. Replication is needed across vari-
ous contexts, particularly given the cultural variation
of STBs (Page et al., 2013), and the variability in
schooling contexts across jurisdictions.

Conclusions
The present findings contribute to the PSSP
evidence-base by supporting PSSP targeting adoles-
cent STBs as both primary intervention outcomes
and with other health and well-being outcomes as a
clinically relevant approach to effectively target SA
and SI. Moderator analyses preliminarily support
PSSP interventions of ≤1-week duration, involving
multiple stakeholders andwith a 12-month follow-up
as particularly effective for reducing SA, but given the
small number of included trials conclusions warrant
clarification by future research. Findings highlight
the need for greater consideration of how intervention

and contextual factors impact PSSP effectiveness.
Findings should be of interest to researchers, clini-
cians, educators, and policymakers.
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Key points

� Globally, suicide is the fourth highest cause of mortality in 15–19-year-olds.
� Given that schools are a logical context to locate adolescent suicide prevention, the effects of PSSP

interventions, targeting STBs as both primary intervention outcomes and with other health and well-being
outcomes, on adolescent STBs need to be comprehensively synthesised.

� Compared to controls, PSSP interventions were associated with 13–15% and 28–34% lower odds of SI and SA,
respectively, among 33,155 adolescents attending 329 schools.

� Numbers needed to treat estimate that one less adolescent would have a SA and experience SI for every 20–25
and 47–55 adolescents engaging in PSSP, respectively, suggesting that implementing PSSP in two classrooms
could prevent at least one SA and one incidence of SI.

© 2022 The Authors. Journal of Child Psychology and Psychiatry published by John Wiley & Sons Ltd on behalf of Association for
Child and Adolescent Mental Health.

842 Eibhlin H. Walsh et al. J Child Psychol Psychiatr 2022; 63(8): 836–45



� Although moderator analyses were nonsignificant and contained a small number of trials, larger effect sizes
preliminarily support PSSP interventions of ≤1-week duration, involving multiple stakeholders and with a 12-
month follow-up as particularly effective for reducing SA. Conclusions warrant clarification by future
research.
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