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Background: Young people require specific attention when it comes to suicide prevention, however efforts need
to be based on robust evidence.
Methods:We conducted a systematic review and meta-analysis of all studies examining the impact of interven-
tions that were specifically designed to reduce suicide-related behavior in young people.
Findings: Ninety-nine studies were identified, of which 52 were conducted in clinical settings, 31 in educational
or workplace settings, and 15 in community settings. Around half were randomized controlled trials. Large scale
interventions delivered in both clinical and educational settings appear to reduce self-harm and suicidal ideation
post-intervention, and to a lesser extent at follow-up. In community settings, multi-faceted, place-based ap-
proaches seem to have an impact. Study quality was limited.
Interpretation: Overall whilst the number and range of studies is encouraging, gaps exist. Few studies were con-
ducted in low-middle income countries or with demographic populations known to be at increased risk. Simi-
larly, there was a lack of studies conducted in primary care, universities and workplaces. However, we
identified that specific youth suicide-prevention interventions can reduce self-harm and suicidal ideation;
these types of intervention need testing in high-quality studies.

© 2018 Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Suicide is the second-leading cause of death among young people
and rates appear to be increasing [1]. Suicidal thoughts and behaviors
(defined as suicide attempt or self-harm with clear or unclear suicidal
intent) are more common than suicide [2] and predict future suicide
and suicide attempts [3], with the period following a first suicide at-
tempt associated with highest risk [4]. Presenting to hospital with
self-harm significantly predicts subsequent suicide in youth [5]; with
the period immediately following discharge from psychiatric inpatient
treatment associatedwith highest risk for suicide [6]. The period follow-
ing hospital discharge therefore provides a crucial opportunity for inter-
vention. Suicidal ideation is a necessary precursor to suicide attempt
and as such also requires intervention. Although suicidal ideation is ar-
guably a distinct concept from suicidal behavior, for ease of reading it is

included under the term “suicide-related behavior” throughout this re-
view unless otherwise specified.

The majority of OECD countries have a national suicide prevention
strategy and many identify young people as requiring specific attention
[7–9]. In accordance with international best practice, most strategies
recommend a comprehensive approach to suicide prevention spanning
universal approaches (i.e., delivered to the whole population), selective
approaches (i.e., delivered to groups or communities believed to be at
higher risk of suicide) and indicated approaches (i.e., delivered to indi-
viduals displaying suicide-related behaviors). Strategies also recom-
mend interventions operate across a range of settings, including
clinical, educational, workplace and community settings [1]. More re-
cently, strategies have called for interventions to be delivered in digital,
as well as face-to-face, settings [10,11].

Strategies must encompass evidence-based interventions if they are
to reduce suicide [1]. Generating such evidence in suicide prevention,
however, is complex [12]. Statistically, suicide is a relatively rare
event, therefore it is often unfeasible to obtain sample sizes necessary
to demonstrate the impact of interventions on this outcome. Moreover,
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many interventions do not lend themselves to being tested using ran-
domized controlled trials (RCTs), typically considered the gold-
standard [13]. As such, researchers assess changes in other more preva-
lent outcomes, including self-harm and suicidal ideation, using alterna-
tive studydesigns. Therefore, when synthesizing the evidence regarding
what works in youth suicide prevention, alternative study designs war-
rant consideration.

Whilst previous reviews have synthesized this evidence, many only
include RCTs [14]. Additionally, many concentrate on particular settings

(e.g., schools) [15], or types of intervention (e.g., gatekeeper training pro-
grams) [16], and as such do not cover the full spectrum of approaches. Fi-
nally, systematic reviews that include a range of study designs and
intervention types do not focus specifically on youth [17,18]. Hence, a
comprehensive reviewof the literature on youth suicide prevention inter-
ventions spanning the range of settings, study designs and intervention
types, is required to better understand what works in youth suicide pre-
vention. This will help policy makers, clinicians, service providers and
commissioners determine the focus of future suicide prevention efforts.

We conducted a systematic review and, where possible, meta-
analysis, of all studies examining the impact of interventions that
were specifically designed to reduce suicide-related behavior in young
people. Overcoming the limitations of previous reviews, we placed no
restriction on study setting, intervention approach, or study design.

2. Methods

The methodology was informed by the Cochrane Collaboration [19]
and the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines [20].

2.1. Study Selection and Classification

2.1.1. Inclusion Criteria
Studies of any design were eligible for inclusion in this review, pro-

vided they: [1] evaluated the impact of an intervention specifically de-
signed to reduce suicide-related behavior; [2] assessed a suicide-related
outcome, including suicide, suicide attempt, self-harm (defined as inten-
tional self-injury and/or self-poisoning where suicidal intent was either
not specified or was unclear), suicidal ideation, suicide risk, and/or rea-
sons for living; [3] targeted young people aged 12–25 and/or if data on
young people (mean age between 12·0 and 25·0) was specifically re-
ported; [4] were published in a peer-reviewed journal or identified via
the reference lists of included articles; and [5] were written in English.

2.1.2. Exclusion Criteria
Studies were excluded from the review if: [1] they were not imple-

mented with the expressed and primary purpose of preventing or re-
ducing suicide-related behavior. Under this criterion, studies of
indicated interventions were excluded if they did not recruit partici-
pants based on present or recent suicidal ideation or behavior. Addition-
ally, studies of means restriction approaches were included only if the
intervention was implemented, wholly or partially, to prevent suicide.
As such, studies of firearm regulations implementedwith the expressed
and primary purpose of preventing homicide were excluded under this
criterion. Studieswere also excluded if they: [2] did notmeasure and re-
port on a suicide-related outcome (as defined above); this included
studies that exclusivelymeasured non-suicidal self-injury, as this is gen-
erally considered to be a separate phenomenon; [3] did not target
young people, or if data relating to outcomes for young people could
not be disaggregated from that adults; [4] employed a non-
experimental design; [5] were not published in a peer-reviewed jour-
nal; [6] were not available in English; or [7] did not contain any unique
relevant data over and above the first included study.

2.2. Search Strategy

We searched Medline, PsycINFO, and EMBASE from January 1 1990
to September 21, 2017. Keywords relevant to suicide-related behavior,
intervention type and youthwere combined using standard Booleanop-
erators (see Appendix). Key words were developed by consensus
among the author group and in consultation with a librarian. In addi-
tion, we hand-searched the reference lists of all previous reviews re-
trieved via the search.

In the first instance study titles and abstracts were screened by five
of the review authors (EB, JR, SH, NS, KW). Due to the large number of

Research in Context

Evidence Before This Study

Prior to this study systematic reviews in suicide prevention
have been limited by either only including RCTs, or by concentrat-
ing on particular settings (e.g., schools) or intervention type
(e.g., gatekeeper training), and as such do not cover the full spec-
trum of approaches. Themore comprehensive systematic reviews
do not focus specifically on youth.

Added Value of This Study

This is thefirst systematic review andmeta-analysis to synthe-
size the full spectrum of suicide prevention approaches in young
people. It identified a large number of studies conducted across
clinical, educational/workplace and community settings. Studies
also tested the full spectrum of interventions including universal
means restriction and educational interventions, selective inter-
ventions such as training programs, indicated interventions such
as cognitive or dialectical behavior therapy, andmultimodal inter-
ventions that combined education with either screening or gate-
keeper training. The meta-analysis found that interventions
delivered in both clinical and educational settings appear to
have an impact on suicide-related outcomes at post-
intervention and follow-up. In community settings, multi-
faceted, place-based approaches seem to have an impact on
rates of suicide and self-harm. Overall, study quality was limited.

Implications of All the Available Evidence

The review identified that specific youth suicide-prevention
interventions can reduce both self-harm and suicidal ideation in
clinical, school and community settings, challenging the nihilism
that often pervades in suicide prevention. Indeed, the number
and range of studies identified by this review is encouraging and
reflects increasing investment and best practice internationally
when it comes to youth suicide prevention. However, there was
an absence of studies conducted in low-middle income countries
where large numbers of suicides occur, or with specific popula-
tions known to be at elevated risk of suicide, such as indigenous
or same-sex attracted young people. Similarly, few studies were
conducted in primary care, workplace or university settings, and
very few utilized digital platforms. Additionally, many studies
simply tested interventions that had previously been designed
for adults as opposed to young people specifically. Together
these findings suggest that important opportunities for youth sui-
cide prevention are currently beingmissed. These gaps now need
to be addressed by researchers, research funders, and by policy
makers if we are to successfully address the rising rates of suicide
among young people worldwide.
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studies retrieved two review authors independently screened 10% of
the total number of records retrieved. Cohen's Kappa [21] was 0·748
and Prevalence-Adjusted and Bias-Adjusted Kappa (PABAK [22]) was
0·978, indicating excellent agreement regarding inclusion and exclu-
sion of studies. Discrepancieswere resolved by discussion. In the second
stage of screening, full texts of potentially relevant studies were
screened for inclusion by four authors (EB, JR, SH, NS). Full text
double-screeningwasnot undertaken, but reviewauthorsmet regularly
to resolve any queries.

2.3. Data Extraction and Classification

Data were extracted independently by seven authors (JR, EB, SH, NS,
KW, DC, AM) using a pilot tested pro forma. The following information
was extracted: (i) author(s) and publication date; (ii) country; (iii)
study design; (iv) setting from which participants were recruited;
(v) study sample or population characteristics; (vi) intervention de-
scription; (vii) details of control or comparison group (classified as
treatment as usual (TAU), enhanced TAU and placebo), and; (viii) out-
come data on suicide deaths, suicide attempt, suicidal ideation,
suicide-related behavior, and/or self-harm at the point of post-
intervention and (where appropriate) longest follow-up (note that
follow-up periods varied). Where studies used more than one measure
for an outcome, data from the measure that was most commonly used
across all included studies were used, as has been done previously
[23]. Two authors (SH and KW) undertook double data entry of all out-
come data.

Studies were classified according to the following taxonomy. In the
first instance studies were classified according to the setting from
which the participants were recruited (i.e. clinical, education or work-
place, and community). If participantswere recruited frommultiple set-
tings, the study was classified according to the setting from which
participants were primarily recruited. Studies were then classified by
study design (i.e. RCTs and non-RCTs) and then by intervention ap-
proach (i.e. universal, selective, indicated). Some studies combined a
number of different intervention approaches. In these cases studies
were classified as ‘multi-modal’ when the intervention comprised a
number of different components implemented together (e.g. psycho-
education AND screening), and ‘multiple’ when studies tested the im-
pact of different interventions that were implemented separately (e.g.
psycho-education program in location A and gatekeeper training in lo-
cation B). They were then classified according to intervention type
(e.g.means restriction, educational, therapeutic). For the therapeutic in-
terventions, the therapeutic modality itself was also specified. For ex-
ample, within this category there were a number of studies that tested
cognitive behavioral therapy (CBT), dialectical behavioral therapy
(DBT) and so on.

2.4. Study Quality

An assessment of study quality was conducted. For all RCTs, this was
assessed based on the Cochrane Collaboration Risk of Bias Tool [19]. In
the majority of trials, as is often the case [24], blinding of participants
and therapists was not possible. Each trial was therefore assessed with
regard to random sequence generation, allocation concealment, ascer-
tainment of self-harm, outcome assessor blinding, whether analyses
were conducted according to the intention-to-treat (ITT) principle,
and rates of attrition. For the latter criterion, an attrition rate of 15% or
less on the primary outcome at the longest follow-up point indicated
low risk of bias.

Non-RCTs were assessed in two ways. For those conducted in clini-
cal, educational, or workplace settings (where a range of study designs
were employed) we used a set of criteria based on resources from the
Cochrane Effective Practice and Organization of Care (EPOC) group
[25]. We assessed whether or not: [1] the study was adequately
powered; [2] outcome assessors were blinded to treatment allocation

(for studies where outcomes were measured via interview); [3] the at-
trition ratewas below 15%; and [4] the authors used statistical testing to
measure change.

Studies in community settings employed either an ecological or
interrupted time series design. Here two criteria were used to assess
quality: whether or not data were collected at multiple time points be-
fore and after the intervention [26], andwhether or not the intervention
itself was likely to affect data collection. “Multiple time points”was de-
fined as at least twice before or after implementation of the interven-
tion. The intervention was considered not to affect data collection if
sources and methods of data collection were the same before and
after the intervention, or if data were collected from official sources
(e.g. coronial records).

2.5. Data Synthesis

Meta-analysis was only conducted for RCTs. We analyzed data sepa-
rately according to study setting. Because self-harm can encompass sui-
cide attempts, is a key predictor of future suicide [27], and is more
prevalent and more commonly assessed than suicide, self-harm (mea-
sured dichotomously) was our primary outcome and all dichotomous
self-harm and suicide attempt data were combined. Additional out-
comes were self-harmmeasured continuously, suicide and suicidal ide-
ation (measured dichotomously and continuously). Where studies had
more than one intervention arm, we included those arms that provided
relevant data and split the control group to avoid double counting [28].

For dichotomous data, we pooled data between studies using the
relative risk with 95% confidence interval. For continuous outcomes,
given the range of different tools used, means and standard deviations
were pooled using the standardized mean difference (SMD) using the
Hedges' adjusted g with a 95% confidence interval. SMD effect sizes of
0·2 were considered small, 0·5 were considered medium, and ≥0·8
were considered large [29]. Measurement scales were standardized so
that higher scores were indicative of greater levels of suicidal ideation.
For both continuously- and dichotomously-measured outcomes, pooled
effect size estimates were calculated using the DerSimonian-Laird ran-
dom effects model [30] implemented using Comprehensive Meta-
Analysis 2·2·064 software [31].

Between-study heterogeneity was measured using the I2 statistic. I2

values of 25%, 50% and 75% or larger are indicative of small, moderate
and high heterogeneity, respectively [32].

Records identified from database search (n = 34,463)
Records identified via other sources (n = 4)

Records excluded based on 
title and abstract

(n = 23,980)

Records identified after duplicates removed (n = 24,552)

Articles excluded (n=467) 
Not youth (n=205)
No suicide-related outcome (n=65)
Not an experimental study (n=43)

 Not designed for suicide prevention (n=57)
 Duplicates (n=9)
 Secondary publications (n=16)
 Should have been excluded in stage 1 (n=72) 

Full text articles assessed for eligibility (N = 572)

Studies included in qualitative synthesis (n=55)
Studies included in quantitative synthesis (MA) (n=50)

Fig. 1. PRISMA flow diagram.
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2.5.1. Subgroup Analysis
For the primary outcome we undertook three subgroup analyses to

investigate whether the intervention approach, intervention type and,
for those interventions coded as psychotherapy, the therapeutic modal-
ity modified the pooled effect sizes.

First, intervention approachwas coded as universal, selective or indi-
cated. Second, type of intervention was categorized as psychotherapy,
brief contact, or educational. Psychotherapy interventions were
established psychotherapeutic approaches belonging to a particularly
theoretical or philosophical school. Brief contact interventions were de-
fined as those interventions that either: [1] focused on maintaining con-
tact or facilitating re-engagement with services via a minimal amount of
supportive contact, including provision of an emergency or crisis card as
defined by Milner et al. [33]; or [2] interventions delivered within a
very brief period, such as screening and referral or provision of one-off as-
sessment and supportive therapy. Educational interventions delivered
psycho-education about suicide-related behaviors, mental illness associ-
atedwith these behaviors, signs and symptoms to look out for and advice
on how to respond. Finally, trials coded as psychotherapy were further
categorized bymodality as either: CBT; DBT;mentalisation therapy; prob-
lem solving; motivational interviewing; supportive therapy; family ther-
apy; interpersonal psychotherapy; combined (where several modes of
psychotherapy were combined); or other (where the intervention did
not clearly fit any category of named therapeutic approach).

2.5.2. Sensitivity Analysis
The robustness of results of the meta-analysis was checked for the

primary outcome by conducting sensitivity analyses. RCTs judged as
high or unclear risk of bias for allocation concealment, and RCTs
where more than 15% of participants were lost to follow-up or where
no data were reported, were excluded from this analysis.

For studies in which no data amenable to meta-analysis were re-
ported, a narrative synthesis of results was conducted.

3. Results

3.1. Search Results

In total, 34,463 articles were retrieved via database searching and an
additional four via the reference lists of included articles. Following ini-
tial screening, 572 full-text articles were retrieved, of which 105 met
our inclusion criteria. Six were secondary publications that were in-
cluded as they reported novel data [34–39]. The review therefore in-
cludes findings from 105 articles corresponding to 99 unique studies
(see Fig. 1).

3.2. Overall Description of Included Studies

Half (52·5%) of included studies were conducted in clinical settings
(Tables 1 and 2), 31 (31·3%) in educational or workplace settings
(Tables 3 and 4), and 16 (16·2%) in community settings (Tables 5 and
6). Most studies tested indicated interventions (k = 66; 66·7%),
followed by universal (k = 17; 17·2%), multimodal (k = 11; 11·1%),
and selective (k = 2; 2·0%) interventions. Three studies (3·0%) evalu-
ated multiple interventions. Forty-eight studies (48·5%) were RCTs.
This included 33 (63·5%) of the studies conducted in clinical settings
and 15 (48·4%) of those conducted in educational orworkplace settings.
None of the community-based studies were RCTs.

The majority of studies were conducted in the United States of
America (k = 49; 49·5%), followed by the United Kingdom (k = 12;
12·1%) and Australia (k = 11; 11·1%). Some were conducted across
multiple countries and only two (2·0%) were conducted in low-
middle income countries. The number of studies more than doubled
in the period of 2005–2017 compared to 1990–2004.

3.3. Studies Conducted in Clinical Settings

Fifty-two of the included studies were conducted in clinical settings
and all tested indicated interventions delivered to young people with a
history of self-harm or attempted suicide resulting in presentation to
hospital-based or mental health services. Outcomes therefore refer to
repeated self-harm in these studies. Thirty-three were RCTs. Forty
(76.9%) had amean participant age of 18 years or younger, eight studies
(15.4%) had amean age over 18, and in four studies (7.7%) themean age
could not be determined.

3.3.1. Randomized Controlled Trials

3.3.1.1. Study Description. Participants were recruited from emergency
departments, inpatient units and community mental health services/
outpatient clinics. One study was set in a military hospital [40]. Studies
examined the impact of a range of interventions, including individual
and group cognitive behavioral therapy (CBT), dialectical behavioral
therapy (DBT), family therapy, and brief contact interventions. Control
conditions included TAU, e.g. routine care, enhanced TAU, e.g. safety
monitoring and facilitated referrals, and active placebo e.g. problem ori-
ented support but without a specific skills-based training component.
Twenty-four (72·7%) of the studies in this category included partici-
pants with a mean age of 18 or younger. Please see Table 1.

3.3.1.2. Study Efficacy. Thirty-two of the 33 clinical RCTs reported data
amenable to meta-analysis. Twenty-five were psychological interven-
tions [40–64] and seven were brief contact interventions [65–71]. The
results of the meta-analysis, classified according to outcome assessed,
are reported below. The primary outcome (self-harm) is reported first,
followed by suicidal ideation; suicide is reported last as it was least fre-
quently assessed.

3.3.1.2.1. Self-harm Measured Dichotomously. Compared to controls,
there was no evidence of any intervention effect on self-harm at post-
intervention (k = 12, RR = 0·889, 95% CI 0·71 to 1·11, I2 = 37·1%)
(Fig. 2). At follow-up therewas some evidence of a reduction in the pro-
portion of people who had received an intervention who went on to
have a repeat self-harm episode (k = 16, RR = 0·83, 95% CI 0·70 to
0·99, I2 = 40·9%) (Fig. 3).

3.3.1.2.2. Sensitivity Analysis. There was no material change to the
outcome at post-intervention when studies at high risk of bias for allo-
cation concealment were removed. At follow-up, when studies at high
risk of bias were removed, the effect was no longer significant.

3.3.1.2.3. Subgroup Analysis. There was no evidence that the type of
intervention modified the size of the treatment effect post-intervention
(p = 0·67) or at follow-up (p = 0·09); nor was there any evidence
that therapy modality modified the size of the treatment effect post-
intervention (p = 0·13), or at follow-up (p = 0·08).

3.3.1.2.4. Self-harm Measured Continuousl. Compared to controls,
there was little evidence, with high heterogeneity (I2 = 94·4%), that
the intervention resulted in a reduction in the mean number of self-
harm episodes at post-intervention (k = 5, SMD = −0·66, 95% CI
−1·45 to 0·13), and there was limited evidence of this at follow-up
(k = 4, SMD = −0·23, 95% CI −0·49 to 0·03, I2 = 38·9).

3.3.1.2.5. Suicidal Ideation Measured Dichotomously. Compared to
controls, there was no evidence of any effect of intervention on the pro-
portion of people who experienced suicidal ideation post-intervention
(k = 7, RR = 0·89, 95% CI 0·68 to 1·16, I2 = 83·0%) or at follow-up
(k = 5; RR = 0·84, 95% CI 0·64 to 1·09, I2 = 74·8%). Heterogeneity
was high.

3.3.1.2.6. Suicidal Ideation Measured Continuously. Compared to con-
trols, there was strong evidence of a small effect of the intervention on
suicidal ideation post-intervention (k = 15, SMD = −0·28, 95% CI
−0·48 to −0·08, I2 = 76·3%). The effect was smaller at follow-up (k
= 11, SMD = −0·18, 95% CI −0·34 to−0·02, I2 = 41·1%).
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One RCT in this category was not included in themeta-analysis. This
investigated the impact of Parent-Adolescent CBT [72]; authors re-
ported reduced suicidal ideation in both groups during active andmain-
tenance treatment and at follow-up.

3.3.1.3. Study Quality. The majority of these studies used random se-
quence generation [40–51,53–56,58,59,61,62,64–71] (k = 28; 84·8%)
and 21 (60·6%) used adequate allocation concealment strategies
[42–46,49–51,53–55,58,59,61,62,64–67,69,70]. Of the 25 studies that
assessed outcomes via interview, 13 (52·0%) reported assessor blinding
[43–45,49,51,53,55,56,59,61,64,65,70]. Thirteen studies reported
conducting intention-to-treat (ITT) analysis [42,46,48,53,54,56,58,59,
61,64,65,69,72]. One study did not use ITT, but conducted a sensitivity
analysis to assess the robustness of the findings [70]. Nineteen
(57·6%) reported less than 15% drop out and were classed as low risk
for the purpose of meta-analysis [41,43–46,49–51,53,54,56,58,61,
63–69].

3.3.2. Other Study Designs

3.3.2.1. Study Description. All nineteen studies in this category tested in-
dicated therapeutic interventions. The majority employed a pre-test/
post-case series study design (k = 11; 57·9%) [73–83]. Sixteen
(84·2%) recruited participants from community mental health services
or hospitals, including inpatient and emergency department settings
[73–80,83–91]. Interventions includedDBT, CBT, and brief contact inter-
ventions. Sixteen (84.2%) of the studies in this category had a mean age
of 18 or younger. Please see Table 2.

3.3.2.2. Study Efficacy. Two of the five studies testing a CBT-based inter-
vention reported reductions in suicide-related behaviour [73,86], and
three reported reductions in suicidal ideation [73,75,76]. Five of the
six studies testing DBT reported reductions in suicide-related behaviour
[74,77,79,80,88], and four reported reductions in suicidal ideation [74,
77,84,88]. Two of the three studies testing family-based interventions
reported reductions in suicidal ideation [83,89], and one reported a re-
duction in suicide attempts [89]. One study reported a reduction in
the proportion of young people reporting a suicide attempt following
exposure to a crisis intervention program [78], and one reported re-
duced suicidal ideation following telephone counseling [81]. One
study tested a brief contact intervention and reported no between-
group differences [85]. A study of a problem solving intervention re-
ported a reduction in the proportion of participants reporting suicide at-
tempts in the treatment group compared to controls [87]. Finally, a
study testing an intervention for American Indians reported reductions
in suicidal ideation over time [82]. Significance testing was not always
conducted or reported for studies in this category.

3.3.2.3. StudyQuality.Only seven studies had dropout rates of less than
15% [73,78,81,83,84,86,89]. All but one [89] were either under-
powered or the adequacy of the sample size could not be deter-
mined. Eight studies used a comparison group [84–91]. Three
assessed outcomes using interview-rated measures [87,90,91], and
only one reported that outcome assessors were blinded to treatment
allocation [91]. Fifteen studies (78·9%) conducted statistical testing
to measure change from baseline [73–75,77,79–86,88,89,91].

3.4. Studies Conducted in Educational and Workplace Settings

Thirty-one studies recruited participants from educational or work-
place settings; of these 21 (67·7%)were conducted in schools [92–112],
seven (22·6%) in universities [113–119], two (6·5%) in military-based
workplace settings [120,121], and one (3·2%) from both schools and
public places in the community [122]. Twenty-one (67·7%) had a
mean participant age of 18 years or younger, eight studies (25.8%) hadTa
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a mean age over 18, and in two studies (6·5%) the mean age could not
be determined. Fifteen (48.4%) were RCTs.

3.4.1. Randomized Controlled Trials

3.4.1.1. Study Description. Three of the RCTs tested universal interven-
tions [92,113,119], nine tested indicated interventions [95–98,114–116,
122,123], and three tested multi-modal or multiple interventions
[99–101]. Studies were either educational or therapeutic in nature, and
four tested an internet-based intervention [113,119,122,123]. One large
cluster-RCT tested three distinct interventions (workshops for students;
gatekeeper training; and screening) [101]. Twomultimodal studies com-
bined a universal educational component with screening. Examples of
control conditions in these studies included TAU e.g. an interview with
a school counselor, enhanced TAU, e.g. weekly therapy, and placebo e.g.
a video about unrelated health issues. Ten studies (66·7%) in this cate-
gory included participants with a mean age of 18 or under. See Table 3.

3.4.1.2. Study Efficacy. Eleven RCTs reported data amenable to meta-
analysis [92,98,99,101,113–116,119,122,123]. Together there were 13
individual intervention arms because one study tested three interven-
tions (one brief contact intervention and two universal educational in-
terventions) [101]. Two intervention arms were brief contact
interventions, five were universal educational interventions, and six
were psychological interventions. As above findings are presented ac-
cording to the outcome assessed, with the primary outcome (self-
harm) reported first, followed by suicidal ideation. No studies reported
suicide as an outcome.

3.4.1.2.1. Self-harm Measured Dichotomously. Compared to control,
there was evidence of an intervention effect on self-harm at post-
intervention (k = 3, RR = 0·31, 95% CI 0·15 to 0·61, I2 = 0%) (Fig. 4)
and at follow-up (k = 3, RR = 0·63, 95% CI 0·42 to 0·96, I2 = 0%)
(Fig. 5).

3.4.1.2.2. Sensitivity and Subgroup Analysis. As there were only three
studies in this category these analyses were not possible.

Study name Statistics for each study Risk ratio and 95% CI

Risk Lower Upper 
ratio limit limit Z-Value p-Value

Asarnow, 2011 0.884 0.246 3.173 -0.189 0.850
Bertolote, 2010 1.020 0.729 1.427 0.114 0.909
Carter, 2010 1.174 0.838 1.646 0.931 0.352
Donaldson, 2005 1.714 0.354 8.292 0.670 0.503
Hassasian-Moghaddam, 2011 0.634 0.437 0.918 -2.410 0.016
Huey, 2004 0.739 0.430 1.272 -1.092 0.275
King, 2006 1.485 0.833 2.648 1.340 0.180
Mehlum, 2016 0.418 0.117 1.497 -1.341 0.180
Robinson, 2012 1.158 0.396 3.387 0.268 0.789
Rossouw, 2012 0.670 0.483 0.931 -2.383 0.017
Cooney, 2010 2.308 0.235 22.622 0.718 0.473
Asarnow 2017 0.122 0.007 2.128 -1.443 0.149

0.886 0.709 1.108 -1.058 0.290
0.01 0.1 1 10 100

Favours Interventio Favours Control

Fig. 2. Random effects risk ratio and 95% confidence interval (CI) for clinical interventions at the post-intervention assessment.

Study name Statistics for each study Risk ratio and 95% CI

Risk Lower Upper 
ratio limit limit Z-Value p-Value

Cotgrove, 1995 0.529 0.145 1.934 -0.963 0.336
Espisito-Smythers, 2011 0.149 0.020 1.117 -1.853 0.064
Green, 2011 0.951 0.802 1.127 -0.581 0.561
Harrington, 1998 1.014 0.469 2.192 0.034 0.973
Hassasian-Moghaddam, 2011 0.705 0.564 0.880 -3.083 0.002
Hazell, 2009 1.250 0.974 1.604 1.754 0.079
Huey, 2004 0.538 0.227 1.277 -1.405 0.160
King, 2006 0.810 0.519 1.263 -0.931 0.352
King 2009 0.810 0.519 1.263 -0.931 0.352
McLeavey, 1994 0.471 0.099 2.226 -0.951 0.342
Ougrin, 2013 0.756 0.317 1.799 -0.633 0.527
Robinson, 2012 0.444 0.113 1.742 -1.164 0.244
Slee, 2008 1.021 0.724 1.441 0.121 0.904
Spirito, 2002 0.703 0.184 2.694 -0.513 0.608
Wood, 2001 0.194 0.046 0.814 -2.241 0.025
Asarnow 2017 0.275 0.033 2.259 -1.201 0.230

0.834 0.701 0.993 -2.038 0.042
0.01 0.1 1 10 100

Favours Intervention Favours Control

Fig. 3. Random effects risk ratio and 95% confidence interval (CI) for clinical interventions at the longest follow-up assessment.
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3.4.1.2.3. Self-harm Measured Continuously. Compared to control,
there was one study that reported continuous data post-intervention
[115] with little evidence of an effect (k = 1, SMD = −0·16, 95% CI
−0·61 to 0·30). No studies reported follow-up data for this outcome.

3.4.1.2.4. Suicidal Ideation Measured Dichotomously. Compared to
control, there was little evidence of an effect at post-intervention
(k = 1, RR = 0·76, 95% CI 0·50 to 1·16) or follow-up (k = 2 (4 in-
tervention arms), RR = 0·72, 95% CI 0·51 to 1·03, I2 = 0%).

3.4.1.2.5. Suicidal Ideation Measured Continuously. Compared to con-
trol, there was strong evidence of an effect of the intervention on sui-
cidal ideation at post-intervention (k = 7, SMD = −0·41, 95% CI
−0·57 to −0·24, I2 = 15·2%). By follow-up, the effect was no longer
significant (k = 5, SMD= −0·21, 95% CI−0·52 to 0·1, I2 = 46·9%).

Four RCTs were not included in themeta-analysis. One tested a sup-
portive intervention and found decreases in ‘suicide risk behaviors’ in
treatment and control groups, but no between-group differences [95].
One examined a parent-specific intervention and found reductions
over time in both groups, with greater reductions in the treatment
group [96]. A group ‘coping with stress course’ tested with African-
American adolescents was associated with a relative risk reduction in
suicide in the intervention group compared to controls [97]. Finally, a
multimodal intervention combining psycho-education and screening
was associatedwith reduced suicidal ideation and behavior in interven-
tion participants compared to controls [100].

3.4.1.3. Study Quality. Seven studies (46·7%) reported using random se-
quence generation techniques [95,99–101,116,122,123] and only three
(20·0%) reported adequate concealment of treatment allocation [113,
122,123]. None of the studies in this category assessed primary out-
comes using interviews, so outcome assessor blinding is not applicable.
Six (40·0%) studies used ITT analysis [98,113,116,119,122,123]. One
third (k = 5) had dropout rates of less than 15% [92,97,98,113,122].

3.4.2. Other Study Designs

3.4.2.1. Study Description. Of these 16 studies, four were non-
randomized experimental trials [93,94,103,107,117], four were pre-
test/post-test case series studies [102,108,110,112], three were post-
test case series studies [104–106], and four employed an interrupted
time series design [109,118,120,121]. The majority were conducted in
school settings (k = 12; 75·0%), with two each (12·5%) conducted in
university [117,118] and military settings [120,121]. Five studies tested
universal educational programs [93,94,102,103,110], two evaluated se-
lective interventions [104,121], five evaluated indicated interventions
[105,106,112,117,118] and four evaluated multimodal interventions
[93,94,102,103,107–110,120]. Two studies evaluated online interven-
tions [108,112]. Eleven studies (68.8%) in this category had a mean par-
ticipant age of 18 or under. See Table 4.

3.4.2.2. Study Efficacy. Of the five studies testing universal interventions,
one reported a reduction in suicide-related behavior post-intervention
[94], one reported a reduction in suicidal ideation post-intervention
and at follow-up [110], and one reported a reduction at follow-up
only [102]. Two studies tested selective interventions: one showed no
effect of a counseling session delivered to school students bereaved by
suicide [104] and the second reported a reduction in suicide attempts
associated with a training intervention delivered to U.S. naval instruc-
tors [121].

Two of the five studies testing indicated interventions assessed sui-
cide rates as the outcome of interest. The first found no impact of a ther-
apeutic program among secondary school students [105]. The second
examined the impact of a university suicide prevention policy and re-
ported a reduction among the intervention group compared to in-
creases among controls [118]. Of the remaining three studies of
indicated interventions, only one therapeutic-based intervention was
associated with a reduction in suicidal ideation from pre- to post-test
[112].

Four studies tested a multimodal intervention. One was conducted
in a workplace setting and reported lower suicide rates at post-
intervention [120]. Two studies reported decreases in suicide attempts
[107,109]. The final study examined the impact of a combined thera-
peutic and screening intervention and reported reductions in suicidal
ideation at post-intervention and follow-up [108].

3.4.2.3. Study Quality. Only one study [117] reported an attrition rate of
less than 15%. Three studies were adequately powered [105,108,120],
and in another three, although no power calculations were provided,
the sample size was sufficient to examine changes in suicidal ideation
but not self-harm [102,107,109]. The majority of studies (k = 12;
75·0%) used statistical testing to measure change from pre- to post-
test [93,94,102,104,106,108,110,112,117,118,120,121].

3.5. Studies Conducted in Community Settings

3.5.1. Study Description
Fourteen studies in this category (87·5%) were interrupted time se-

ries studies [124–137]; two (14·3%) utilized a control group [124,133].
One studywas a non-randomized experimental trial [138] and onewas
an ecological study [139]. None of the community-based studies were
RCTs. Eight (50·0%) evaluated means restriction approaches, five
(31·3%) tested multimodal interventions [124,127,129,130,134] and
two (12·5%) evaluated multiple interventions [133,139]. One non-
randomized experimental trial [138] examined the impact of a cultural
intervention among indigenous young people in Alaska.

3.5.2. Study Efficacy
Five of the six studies examining the impact of policies designed to

restrict access to firearms reported decreases in the firearm suicide
rate among young people [125,126,128,132,135], and one reported an

Study name Statistics for each study Risk ratio and 95% CI

Risk Lower Upper 
ratio limit limit Z-Value p-Value

Hetrick, 2017 0.165 0.009 3.003 -1.217 0.224
Pistorello, 20120.147 0.008 2.740 -1.284 0.199
Shilling 2016 0.335 0.162 0.692 -2.956 0.003

0.308 0.155 0.610 -3.375 0.001

0.01 0.1 1 10 100

Favours Intervention Favours Control

Fig. 4. Random effects risk ratio and 95% confidence interval (CI) for educational interventions at the post-intervention assessment.
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increase [131]. Only one reported a decrease in the overall youth suicide
rate [132].

Two studies examined the impact of regulatory action to restrict use
of antidepressants and found no evidence of an effect on suicide rates
[136,137]. One of these studies also examined the impact of such regu-
latory action on rates of hospital admissions for self-harm and reported
decreases in females only [136].

Three of the five studies evaluating multimodal interventions re-
ported generally positive impacts on rates of suicide and/or suicide-
related behaviour [127,130,134]. One study found the suicide rate de-
creased by 5·5% in 15–19 year-olds but increased by 38% in 10–14
year-olds [129]. Finally, one study evaluated the impact of an interven-
tion targeting self-immolation inwomen; the authors reported a reduc-
tion in the number and percentage of self-immolation cases but did not
report statistical significance [124].

One study evaluated multiple interventions delivered across differ-
ent counties in the U.S. The interventions were associated with lower
rates of suicide attempt [139] and suicide [38] but there was no evi-
dence of a longer-term effect. Finally, a study evaluating the impact of
government-initiated national suicide prevention programs acrossmul-
tiple nations reported decreases in suicide rates [133].

3.5.3. Study Quality
In 11 studies (73·3%), data were collected at multiple time points

[125–131,134–137] and in 11 studies the intervention was deemed un-
likely to impact data collection for the primary outcome of interest [125,
126,128,130–133,135–137,139].

4. Discussion

This review examined 99 individual studies of interventions de-
signed to reduce suicide-related behaviors among young people. Sam-
ples were diverse, although few studies were conducted in low-to-
middle income countries. Studies were conducted across a range of set-
tings and tested a variety of intervention approaches, reflecting the
spread of suicide prevention activity as recommended by current policy
[7,1]. Less than half the studies were RCTs, which is unsurprising as the
lack of RCTs in suicide prevention has been highlighted previously [24,
140]. Although not all intervention approaches, or intervention types,
lend themselves to being tested this way, there remains a clear need
for high-quality intervention studies in this field. In themajority of stud-
ies the mean age of participants was 18 or under (68.7%). In the clinical
studies this was more prominent than in those conducted in educa-
tional settings (76.9% compared to 67.7%), suggesting that the findings
from the clinical trials may be most applicable to young people aged
18 and under.

The number of intervention studies in youth suicide prevention has
doubled in recent years, which is encouraging. However, many studies
tested interventions originally designed for adults with little, or no,

adaption for young people [24]. This may partially account for the
high rates of attrition in many of the studies reviewed. Adolescence
and young adulthood are developmental periods requiring specific at-
tention [141,142]. As such interventions that account for developmental
stage and are both acceptable to, and ideally co-designed with, young
people are necessary.

Themeta-analysis showed little evidence that interventions reduced
repetition of self-harm at post-intervention in clinical settings. Whilst
there was some evidence for reduced repetition of self-harm at
follow-up, this effect disappeared after removing low-quality studies;
as such these findings should be interpreted with caution. There may
be a small effect on frequency of self-harm measured continuously. It
is possible that these effects are being driven by the large trial by
Hassanian-Moghaddam and colleagues that tested a brief contact inter-
vention in Iran [68]. This finding is in contrast to a review byOugrin and
colleagues, which found evidence of benefit for clinical interventions in
reducing the proportion of adolescents re-engaging in repeat self-harm
[143]. This variation in findings may be explained by the settings in
which the studies were conducted, or may be attributable to methodo-
logical differences such as themore specific inclusion criteria employed
by the current review and/or differences in reporting of results (i.e., use
of relative vs absolute effect size). There was also strong evidence of a
small effect on suicidal ideation at post-intervention, and to a lesser ex-
tent at follow-up, again possibly being driven by the large Hassanian-
Moghaddam trial [ 68].

There is less evidence for interventions delivered in educational or
workplace settings given that fewer methodologically-rigorous studies
have been conducted. Of note are the large studies conducted by
Wasserman and colleagues [101] and Schilling and colleagues [99].
The educational components of the interventions tested in these studies
appeared to reduce self-harm at post-intervention and at follow-up
[99–101], although there were too few studies to conduct meaningful
sub-group analyses. There was also an effect on suicidal ideation at
post-intervention, but not follow-up. Overall these results indicate
that school-based psycho-educational interventions that are coupled
with screening have the potential to be effective, however the robust-
ness of findings is hampered by study quality.

To some extent the overall limited effects detectedmay reflect a lack
of statistical power, either due to small sample sizes at baseline or high
attrition rates. Many studies (in particular those of indicated interven-
tions) were underpowered and did not find statistically significant im-
provements despite the direction of effect being positive. This was
particularly true for studies examining self-harm given the large sample
sizes required to detect an effect [144]. It may also be that suicidal ide-
ation and self-harm are different constructs, and whilst it is largely ac-
cepted that they exist along a continuum [145], specific processes may
facilitate the transition from suicidal ideation to suicide attempt [146].
It may therefore be the case that existing interventionsmore effectively
target suicidal ideation than self-harm, and that interventions with

Study name Statistics for each study Risk ratio and 95% CI

Risk Lower Upper 
ratio limit limit Z-Value p-Value

Pistorello, 2012 3.094 0.13173.174 0.700 0.484
Wasserman, 2015a0.760 0.371 1.560 -0.747 0.455
Wasserman, 2015b0.481 0.219 1.054 -1.828 0.067
Wasserman, 2015c0.639 0.314 1.300 -1.236 0.217
Hetrick, 2017 0.257 0.013 4.937 -0.901 0.368

0.631 0.416 0.957 -2.164 0.030

0.01 0.1 1 10 100

Favours Intervention Favours Control

Fig. 5. Random effects risk ratio and 95% confidence interval (CI) for educational interventions at the longest follow-up assessment.
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stronger theoretical underpinnings are required to reduce self-harm
and suicide. Further work delineating themodifiable risk and protective
factors associated with repeated self-harm is therefore required [147].

Evidence regarding the efficacy of interventions in community set-
tings was mixed. The studies that examined the impact of multimodal
interventions generally reported reductions in rates of suicide and/or
self-harm, although study quality was variable. These findings are en-
couraging given the emphasis in many countries on place-based re-
sponses to suicide prevention [148,149]. The interventions tested
typically comprised universal educational programs, gatekeeper train-
ing, screening, and treatment responses where appropriate, and ap-
peared to positively impact young people. These intervention types
should be included in future place-based approaches and subject to rig-
orous testing.

Means restriction, such as reducing access to known jumping sites,
has long been considered an effective suicide prevention intervention
[17,18]. Our review identified few studies examining the effects of
means restriction on young people, and those that did focused on fire-
arm restriction. These were generally associated with decreases in
rates of firearm suicide, but no reduction in overall youth suicides. An
explanation may be that firearm suicides are relatively uncommon
among youth in the countries studied. For example, three studies
were conducted in Canada where the most common method of youth
suicide is hanging [150]. It stands to reason that restricting access to a
particular method will only reduce overall suicide rates if it is a method
commonly used by the population.

Despite the spread of studies across intervention types and settings,
gaps existed. For example, General Practitioners (GPs) are often a first
port of call for young people yet there were no studies in primary care
settings. GPs and have identified the need for training in youth suicide
prevention [151]; as such primary care settings may provide an oppor-
tunity for intervention early in the suicidal trajectory that is currently
being missed. Additionally, few studies were conducted in universities
or workplaces compared to schools. Given that suicide rates are highest
post-school age [152], tertiary education facilities and workplaces are
key settings for future suicide prevention efforts and greater evidence
is required [142,153]. Moreover, only six studies tested online interven-
tions; all were in educational settings. There is increasing evidence
supporting the efficacy of online interventions in the treatment of de-
pression and anxiety [154], as well as evidence supporting their accept-
ability with young people at risk of suicide and potential to reduce risk
[155]. All the studies of online interventions were CBT-based and most
appeared to show promise, raising the question of why online interven-
tions are not being trialed in clinical settings. This is an important ave-
nue for youth suicide prevention yet to be capitalized on.

Finally, there are some groups who are underrepresented in this re-
search. Only three studies [93,94,138] tested interventions among in-
digenous young people, despite this group being at elevated risk in
many countries [156]. Similarly, same-sex-attracted and gender diverse
young people are at elevated risk of suicide [157], yet only one study
specifically targeted same-sex attracted youth [83]. Whilst this may be
partially due to methodological challenges [156,158], generating evi-
dence regarding effective suicide prevention approaches for these pop-
ulations must be a priority. Related to this, females were over-
represented in the studies reviewed. This is unsurprising given the
higher rates of both self-harm and help-seeking among females com-
pared to males [159,160], however there is a lack of knowledge regard-
ing effective interventions for young men, whose rates of suicide are
three times those of females [1].

A strength of this review is the inclusion criteria used. These were
both broad (e.g., no restrictions on intervention approach or study de-
sign) and specific (i.e., studies tested interventions that were specifi-
cally designed for suicide prevention and reported suicide-related
outcome data). Whilst some potentially effective interventions may
have been excluded (e.g., those designed to treat or prevent depres-
sion), this review is well-placed to provide guidance regarding what

does and does not impact suicide-related outcomes in young people.
Despite this, some limitations must be addressed.

Firstly, the broad scope of the review, together with time and re-
source constraints, required us tomake a number of pragmaticmethod-
ological decisions. For example, we adopted a pragmatic approach to
assessing study quality, as applying standard Risk of Bias criteria to the
non-RCTs would result in a low quality rating for all studies. Although
we acknowledge the high risk of bias associated with non-randomized
study designs, ethical andmethodological barriers often prevent suicide
prevention researchers from conducting RCTs. To accommodate this,
the quality of non-RCTswas assessed using a tool appropriate to that de-
sign. Overall, however, study quality was limited. Indeed, many RCTs
were not reported according to the Consort statement [161] and many
were underpowered. Whilst this is not uncommon in suicide preven-
tion research [144], priority needs to be given to well-designed, suffi-
ciently powered studies. Additionally, for pragmatic reasons we did
not include analysis of publication bias in our analysis of study quality.
Other minor methodological limitations relate to our decisions not to
prospectively register the review and not to contact key authors in the
field. Although these steps are encouraged, they are not a requirement
of compliance with the PRISMA statement and were not anticipated to
impact the results; therefore due to time and resource constraints
they were not a part of the present review.

A third limitation relates to the quality of the studies included in the
meta-analysis, the results of which should be treated with caution. Ad-
ditionally, on several occasions different studies contributed data to the
post-intervention and follow-up outcomes.We therefore cannot be cer-
tain that changes at follow-up are in fact the result of a true reduction in
the treatment effect over time. There was also heterogeneity in the con-
trol conditions and in the outcomemeasures used between studies, lim-
iting our ability to be confident that studies measured the same
constructs. For example, methods to assess self-harm included self-
report instruments, hospital data and clinician-rated interviews. It was
also often unclear if measures had been validated among young people.
Researchers have previously called for the use of well-validated and
standardized measures in adult suicide research, and we argue the
same is required in studies with youth [162].

Finally, we acknowledge that a number of relevant studies have
been published since the search was conducted. For example, a 2018
RCT trial found no benefit of systemic family therapy compared to treat-
ment as usual in reducing subsequent hospital presentations for young
peoplewho self-harm [163]. Another RCT foundDBTwasmore effective
in reducing repeat suicide attempts in adolescents, compared to individ-
ual and group supportive therapy [164]. Although these studies both
meet criteria for inclusion in the current review they were published
after our search was conducted.

5. Conclusion

This review identified a large number of studies testing a broad
range of interventions across multiple settings. We found that some in-
terventions for example, brief contact interventions in clinical settings,
and psychoeducation combined with screening in school settings can
reduce the frequency of self-harm and suicidal ideation, although it is
likely the size of these studies that is driving the effects. Large-scalemul-
timodal interventions also show promise. Despite these promising find-
ings there remains a paucity of high-quality youth suicide prevention
intervention studies. Whilst not all interventions lend themselves to
testing via RCTs, other robust study designs can and should be
employed. Additionally, many studies, particularly those in clinical
and community settings, tend to test interventions originally designed
for adults. By focusing suicide prevention efforts on generic, as opposed
to youth-specific, interventions, we are likelymissing crucial opportuni-
ties for intervention, such as delivery via online platforms. Future re-
search should adapt known effective interventions for young people,
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and for delivery online. A focus on university and workplace settings is
also warranted.

Although young people have repeatedly been identified by suicide
prevention policy as a group requiring specific attention, their suicide
rates are rising. To reverse this trend, we need more large-scale
methodologically-rigorous studies that develop and test new ap-
proaches. These approaches should be acceptable to all young people
and capitalize on the ways in which young people interact with the
health system, supports, and services.

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.eclinm.2018.10.004.
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