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Abstract

Suicide is a leading cause of death in adolescence. School provides an effective avenue both for reaching adolescents
and for gatekeeper training. This enables gatekeepers to recognize and respond to at-risk students and is a meaning-
ful focus for the provision of suicide prevention. This study provides the first systematic review on the effectiveness of
school-based gatekeeper training in enhancing gatekeeper-related outcomes. A total of 815 studies were identified
through four databases (Ovid Medline, Embase, PsycINFO and ERIC) using three groups of keywords:‘school based;
‘Suicide prevention programme’and ‘Gatekeeper’ Fourteen of these studies were found to be adequate for inclu-
sion in this systematic review. The improvement in gatekeepers'knowledge; attitudes; self-efficacy; skills; and likeli-
hood to intervene were found in most of the included studies. Evidence of achieving improvement in attitudes and
gatekeeper behaviour was mixed. Most included studies were methodologically weak. Gatekeeper training appears
to have the potential to change participants knowledge and skills in suicide prevention, but more studies of better
quality are needed to determine its effectiveness in changing gatekeepers'attitudes. There is also an urgent need to
investigate how best improvements in knowledge and skills can be translated into behavioural change.
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Background

Adolescent suicide as a significant public health issue
Suicide-related behaviour is common among school-aged
adolescents. Globally, suicide is reported to be the second
leading cause of death among young people aged 15-29
[1]. It is believed that the suicide rate is underreported in
many countries due to inconsistent death classification
systems, and the cultural and religious beliefs that may
affect the coroner’s decisions [2, 3].
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Associated factors and consequences of adolescent suicide
Adolescent suicide is a serious and complex public health
problem which is associated with a range of interlocking
factors. Facing the shift to middle school or high school,
students have to adapt to a new environment in many
aspects [4]. However, some adolescents are not mature
enough to deal with this kind of life transition, leading
to substance or alcohol abuse [4, 5], depression, unruly
behaviour such as bullying and fighting or even expul-
sions by their schools [6]. These are all risk factors for
suicidal behaviour. Also, conflicts with family members,
relationship problems with close friends, and uncertainty
about the future are identified as trigger points for sui-
cidal behaviour [7]. The impact of losing a young life not
only causes huge societal loss but also brings tremendous
psychological suffering to their families [8]. Suicide may
even create a copycat effect due to the sensational report-
ing by media, especially in Asia [9]. Interventions to
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prevent adolescent suicide-related behaviour are highly
warranted.

Importance of school-based intervention in preventing
adolescent suicide

Reducing adolescent suicide is a huge challenge in many
countries. Many adolescents who have suicidal thoughts
are not willing to seek help [10, 11]. They also avoid
attending the treatment arranged for them [12], and
are less likely to seek help from formal channels [13].
Although many suicide prevention programmes are avail-
able in the community, it is often difficult to reach those
suicidal youths to provide resources and support. In view
of these challenges, school-based programmes are rec-
ommended for adolescents as they can provide an easy
on-going access to students [14]. As adolescents spend
most of their time in school, school-based programmes
are considered one of the most effective ways to address
the problem of adolescent suicide and to promote help-
seeking among adolescents [15].

Most school-based suicide prevention programmes
fall into one of three categories. First, suicide awareness
education curricula aims to increase students’ aware-
ness of suicide, help students recognize the signs of sui-
cide, and encourage self-disclosure [16]. One criticism
of this approach, however, is that increasing students’
knowledge and awareness of suicide does not necessar-
ily lead to behavioural change [17]. Second, peer leader-
ship training programmes train students to help their
suicidal peers by responding appropriately and refer-
ring them to a trusted adult [18]. However, a peer leader
may not be able to approach their suicidal peers as those
who have suicidal thoughts usually isolate themselves
from the peer network, limiting the efficacy of the pro-
gramme [18]. Third, screening programmes can help to
identify at-risk students for suicide prevention [17]. A
valid and reliable screening tool is important to prevent
the potential iatrogenic effect. Review on suicide preven-
tion programmes reported that limited evidence exists
in suggesting that education and screening is effective in
reducing suicide [19]. Furthermore, for those suicide pre-
vention programmes that are found to be effective, most
of them have their effects diminished over time.

Gatekeeper approach as a promising way for adolescent
suicide prevention

More recently, the gatekeeper approach has been rec-
ognized as a promising way for adolescent suicide pre-
vention. Gatekeepers are defined as “individuals in a
community who have face-to-face contact with large
numbers of community members as part of their usual
routine” The gatekeeper approach therefore aims to train
those gatekeepers to identify individuals who are at-risk
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of suicide and refer them to health care professionals
[20]. Gatekeeper training programmes are developed as
many individuals who have suicidal ideation do not seek
help, and that risk factors for suicide are recognizable
and thus identifiable [18]. In a school setting, gatekeeper
training is a widely disseminated strategy that trains
gatekeepers to recognize signs of suicide, and enhances
knowledge and attitudes to intervene with at-risk stu-
dents [13]. Through the gatekeeper training programme,
participants have the ability to respond appropriately
and effectively to those at-risk students, so that early
identification and referral to health professionals can be
achieved [21]. Furthermore, gatekeeper training relies on
outside service and stakeholders’ support, such as mental
health services and treatment [22].

Some suicide prevention programmes are created
under the gatekeeper training principles, for example, in
the primary gatekeeper training programme, Question,
Persuade, Refer (QPR) [23], participants learn the sui-
cidal warning signs, as well as the skills to assess at-risk
students, to manage the situation appropriately and to
refer them to health professionals for treatment if neces-
sary. Although it has been identified as the best practice,
a rigorous evaluation on this approach remains scarce
[17]. Another prominent gatekeeper training programme,
Applied Suicide Intervention Skills Training (ASIST), is a
2 day interaction workshop for participants to gradually
build comfort and understanding about suicide and sui-
cide intervention [24].

Main participants of gatekeeper programme are school
personnel, such as teachers, teaching staff, coaches and
administrators. There is no doubt that adolescents spend
most of their time in school every day. School personnel
also play an important role on youth growth and have lots
of opportunities to contact and interact with students.
They can observe any abnormal behavior from students
and offer them support. On the other hand, it has also
been shown that most of the teachers feel uncomfort-
able and unprepared about addressing the topic of sui-
cide. They report a lack of skills to respond when coping
with students’ suicidal signs and behaviour [25, 26]. The
gatekeeper approach is therefore a potentially effective
method to increase their knowledge and skills in dealing
with adolescents who are at-risk of suicide [27].

The gatekeeper approach is frequently used in attempts
to reduce rates of adolescent suicide. The extent to which
it is effective in achieving this, especially in a school-
based setting, remains unclear [28]. Although there is
evidence that gatekeeper training can improve the knowl-
edge and attitudes of participants [29] and is recom-
mended in school-based suicide prevention, some studies
failed to demonstrate the effectiveness of this programme
[30]. Increase in knowledge and attitude may not enable
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the school staff to effectively recognize and respond to
some students’ suicidality without explicit warning signs.
It was further argued that students with suicidal idea-
tion are less likely to seek help through school personnel
compared with other students, thus universal gatekeeper
training that merely focused on the staff’s roles may not
be sufficient for the success of suicide prevention [29].
A review to synthesize the evidence of school-based
gatekeeper training for adolescent suicide prevention is
warranted.

Aims

‘Despite its implementation in many settings, a system-
atic evaluation on the efficacy of this approach in adoles-
cent suicide prevention is currently lacking [31]. With the
different content and methods used in various studies, a
systematic review can synthesize the findings and pro-
vide clear evidence on whether school-based gatekeeper
training is an effective method of suicide prevention
among adolescents. The current study aims to conduct
a systematic review on the effectiveness of school-based
gatekeeper training in enhancing gatekeepers’ knowl-
edge, skills, attitudes, and behaviour for adolescent sui-
cide prevention.

Methods

Identification of relevant studies

Studies related to school-based gatekeeper training for
adolescent suicide prevention were identified from four
online databases, namely Ovid Medline (1946-2017
December 18), Embase (1910-2017 December 18), Psy-
cINFO (1806-2017 December Week 2) and ERIC (1966—
2017 December 19). The search was restricted to English
articles and studies of all types, including journal articles,
book chapters, and dissertations were included. Bibliog-
raphies of the included studies and a systematic review
on gatekeeper training for suicide prevention [32] were
also examined for further relevant studies.

A broad search strategy was employed and search key-
words were categorized into three key terms: “school-
based’, “suicide prevention programme’, and “gatekeeper”.
To maximize the search in the databases, various syno-
nyms and combinations of the search terms were used.
Search terms for “school-based” included “school’, or
“curriculum based” Search terms for “Suicide prevention
programme” included “suicide prevention’;, “suicide edu-
cation’; “self-harm prevention’, or “suicide intervention”
Search terms for “gatekeeper” included “gatekeeper’,
“teacher’, “staft”, “personnel’;, “counsellor’, “psychologist’,
“Question, Persuade, Refer’, or “Applied Suicide Interven-
tion Skills Training”
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Inclusion and exclusion criteria

Studies were included for the review if they: (1) used
a controlled trial (RCT) or quasi-experiment design;
(2) primarily targeted suicide prevention; (3) used a
gatekeeper approach for the intervention, in which
more than 60% of the participants of the programme
are school personnel who have face to face contact
with students; (4) were based in middle school or high
school; (5) had at least one outcome related to suicide
prevention (see below section for details); and, (6) con-
tained a comparison group or reported pre- and post-
intervention data. No restrictions on the eligibility of
studies were imposed on the basis of sample size, dura-
tion of follow-up, or publication source.

Exclusion criteria

Studies were excluded if they were: (1) non-school
based; (2) not related to suicide prevention; (3) gen-
eral suicide prevention programmes without using a
gatekeeper approach; (4) using peer as gatekeeper; (5)
non-intervention based (e.g. qualitative studies, com-
mentary, or review); (6) using a single group design
with only post-intervention data reported; or (7) not
written in English.

Study outcome

Various outcomes for suicide prevention training have
been identified in the literature. Due to the low fre-
quency of completed suicide and the difficulty in ascer-
taining suicide rate [25], reducing suicide rate should
not be regarded as the key indicator for effectiveness
of a suicide prevention programme [33]. In the context
of gatekeeper training programmes for suicide preven-
tion, the most common outcomes included increase
in gatekeepers’ knowledge of suicide risk assessment
and management, improvement in skills of observing
any abnormal signs and dealing with at-risk individu-
als appropriately [34], increase in confidence in dealing
with individuals who are at risk of suicide, and positive
gains in attitude towards suicide. Gatekeeper behaviors
related to intervening with suicidal individuals, such
as speaking with students who are at risk of suicide, or
referring students to mental health services, were also
measured [35].

Based on the current literature of suicide preven-
tion using a gatekeeper approach, the following gate-
keeper-related outcomes were included in the review:
knowledge about adolescent suicide, gatekeeper skills,
attitudes towards adolescent suicide, self-efficacy,
likelihood to intervene when a student has suicidal
thoughts, and gatekeeper behaviours.
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Data extraction

Two reviewers independently reviewed and screened
the articles. Disagreements were resolved by discus-
sion. Data were extracted using a coding scheme
designed by the authors and the following information
was coded: location of the study, sample characteristics,
intervention characteristics, measures used, and out-
comes. Effect size (Cohen’s d) was directly extracted or
computed by using the raw data for each test [36]. For
studies with a design of ‘controlled trial without a pre-
test’ or ‘before- and after comparison, Cohen’s d was
estimated as the mean difference divided by the pooled
standard deviation (SD), with an adjustment to une-
qual sample size as appropriate [37]. For studies with
a design of ‘controlled trial with pre- and post-test, the
estimation was based on the pooled pre-test SD across
intervention conditions [38]. If means and SDs were not
available, other indices of effect size were extracted and
converted to Cohen’s d (e.g. t, partial eta-squared) [36,
39]. An assessment of the quality of studies with com-
parison groups was also conducted. This included their
use of randomized assignment, concealment meth-
ods, use of an intent-to-treat analysis, and whether the
intervention deliverer was blinded to the study.

Results

Included studies

The database search identified 978 studies with a further
18 found through screening the bibliographies of the
relevant literature; 181 of these were duplicate and thus
removed. The titles and abstracts of the remaining 815
studies were screened; 28 of these were relevant to the
study aims and retained for examination of the full text.
Despite efforts to contact the authors for full text or more
study details, these could not be obtained for five from
any available source, and adequate information to estab-
lish study eligibility could not be obtained for three oth-
ers. Finally, 14 studies met all inclusion criteria and were
included in the review (Fig. 1; Table 1).

Study characteristics
The characteristics of the included studies are presented
in Table 1. Fifteen programmes were described in the 14
included studies. Approximately 3050 gatekeeper par-
ticipants were covered in these programmes, only one of
which solely involved female participants [40]. Partici-
pants included teachers, counsellors, social workers, and
psychologists. Nine studies were conducted in the United
States.

In terms of intervention, five out of the ten included
studies used the QPR approach. Certified trainers led
a single-session training which commonly lasted for
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Additional results from
other sources (N = 18)

Results from database
searching (N = 978)

Duplicates removed
(N =181)

A/

Title and abstracts screened
(N=815)

Articles excluded
(N=1787)

Full text reviewed
(N=28) Articles excluded (N = 14):

1. No specific gatekeeper outcomes (n=2)
2. Not using an intervention design (n=1)
3. No comparison group or pre-test (n=1)
4. Not being primarily based in a middle
A, or high school setting (n=2)

e 5. No full-text available (n=5)
Atrticles included for the . e

review (N = 14) 6. Not able to establish eligibility (n=3)

Fig. 1 Flow chart of screening process

1-3 h [13, 21, 29, 41], whereas one study performed
three 90 min sessions [42]. Three of these studies rein-
forced the intervention following the standard QPR
programme. Wyman et al. [29] conducted a 30 min
QPR refresher after several months. Cross et al. [13]
provided an additional 25 min role play practice right
after the QPR training to the intervention group. John-
son et al. [42] further created an online conference
work group. Five other studies performed diverse inter-
active trainings [22, 40, 43—45]. Mackesy-Amiti et al.
[46] conducted a 4 h postvention programme which
prepared participants for developing and implementing
a crisis plan for sudden loss as a way for suicide pre-
vention. Two other 2 day programmes [47, 48] focused
on the management of self-harm, a high risk factor of
suicide. Angerstein et al. [49] formally evaluated a com-
prehensive school-based suicide programme, the Pro-
ject SOAR, among two different samples.

In terms of study design, six studies had a follow-up
evaluation and the duration of follow-up ranged from
3 to 22 months. A comparison group was used in six
studies, though only two studies employed a random
assignment of participants [13, 29], and only one study
employed intent-to-treat analyses [29]. None of the
included studies concealed allocation, or kept deliver-
ers blind during the interventions (Table 2). Four stud-
ies compared the effect of gatekeeper training with a
control group which received no intervention or wait-
list intervention [21, 29, 41, 49]. One study compared
the efficacy of QPR plus behavioural activation over
QPR [13] and another study compared the efficacy of
gatekeeper training delivered in a group format over a
problem-oriented format [40]. In terms of measures,
half of the studies reported a wide variation in the reli-
ability of measure items across studies and constructs.



Page 5 of 24

:29

Mo et al. Child Adolesc Psychiatry Ment Health (2018) 12.

punoy
2I9M S10349
uopdeIAUl
1o (dn-moj|o4
1 /70=p
1593-350d
®8L0=p)
dnoib ou
“(WOD 104
€9L=PINI
10} 98’1l =p)
dn-mojjoj 1e
paulejuew
pue (WOD
10} 1oc=p
‘INI 10§
807=p)
1591-150d 18
sdnoub yioq

Ul 9seanu|
JuedYIUbIS
punoy
QI9M 10949
uopdeIaul
10 (dn-moj|oy
'ZI0=p
1591-150d 18
LI0—=p)
dnoib ou SWia G
“(WOD 104 1[SS '¥S T8l
9F0=PINI  S2Ipnis sno
10} /S0=P) -1n1d wiouy
dn-moj|oj 1e paidepy
pauleluew  :26pajmou|
pue (NOD  paniediad-jas
104 y/0=p Sl
“INI 0§ 1 [€s 28]
L90=Pp)  soIpnIssno (95=N)
1591-150d 10 -In2ud wioly ¥N (597 =Q5s) syualed
sdnoub yioq paidepy Y 1=NOD 06t'S = S1Ualeq 61 €t = S1uaied pue sa1e1S
uraseanul  abpajmous abpa VN ‘ulw Gz %1 €C=4e1s (1¥'oL=as) (16=N) SL=NOD pauun (el
uesylubis 9AlRIEDIT  -|MOUY | syuow ¢ Y L=1NI 4do |00UDS /0'Z=14PIS |OOUDS  JJe1S |00YydS ZL=1IN| "HOAMIN ‘[e 19 SS01D)
1531-150d pup -a.d YUM S|D1I] P3|0JIUOD)
dn-mojjoy1e £159}
9jes  -)sod je djes
uonuye pue uopile pue
uoleinp uoneinp (LNI) dnoib6  swweisboud ayy jo adfy
S}NsSaJ Ul  SJUBWINAISU|]  SAWODINO dn-mojjo4 weiboid aweN dJew Jo 9, abe ueapy a|dwes  azis 9|dwes uonedxoq Apms
uonuUAAIANU| syuediyieq

N) M31A31 d13ewd)sAs ay) ul papnjaul sa1IpNls 3y} JO S} NS4 Ulew pue sdisid)dRIRY) | 3|qeL



Page 6 of 24

:29

Mo et al. Child Adolesc Psychiatry Ment Health (2018) 12.

(100=p) way |
dn-mojjoy  ‘swal pado
18 NOD pue EESEELRS Joineysq

1NJ Udamiag EETEY! JECELN
dUaIBYIP ON  pariodai-4fas -a1e0 f
(Sc0=p)

dn-mojjoj1e SWRM 6 [6S
DUMYIP  pS] W1SAS
dnoibou  HBupods (5o
‘Oro=np) -S40) SIS
159)150d  uadeayeren
1BNOD 01 4o 3jeds Bul
paledwod  -1ey [euolleA
INI UL -195q0

21025 JaybiH  wiouy pardepy

punoy
EIEW S REIIE]
uopnoeIUl
10 (dn-moj|oy
e /00=p
1591:150d
191'0=p)
dnoub ou
(WOD 10§
8F L =P INI
1047C1=p)
dn-mojjoj1e
pauleluew
pue (WOD
10}yl =p
HINpe
LTL=P) swa
1591-150d 18 S '[55-2S]
sdnoib yioq salpns
ul 3seasnul snoinaud Aoeoyje
JuedylubIS  woly pardepy 4195 T

S}|nsal ulelp  sjudwinisu]  sdWO0dINQ

dn-mojjoy e
ojel
uonuye pue
uoneinp
dn-mojjo4

€159
-1sod je 9jed
uoniue pue

uoneinp (WOD) dnoib

welboid

uosiiedwod

(1NI) dnoib6  swweiboad ayy jo

uoUAAIRIU|

aweN

uonUIAIB|

9lew jJo 9%,

abe ueapy

adfy
9)dwes

azis ajdwes  uoned’o Apms

syuediyied

(panunuod) | ajqel



Page 7 of 24

:29

Mo et al. Child Adolesc Psychiatry Ment Health (2018) 12.

(89°0=p)
dnoib pajus
-lio dnoib
uey) abpa
-|MOUS| I0W
Apuesyiubis
pamoys
dnoib paius
-lio-wajgoid
“(INOD 1o}
890=PINI
10§ 65'L=P)
1581-150d
1eJaybly
Ajuesyiubis
P2102S
sdnoub yiog

(€c0—=p)
sdnoib
usamiaq
ERVEIETIT e}
uesylubis
OU {(INOD 104
€S L=PINI
10}9¢°L=p)
1593-1s0d
1eJaybly
Apuesyiubis
P3102S
sdnoib yiog
(000=p)
sdnoib
uaamiaq
ERVEIETITe}
uedylubis
Ou ((INOD 104
€9E=P NI
Joj0ee=p)
1591-1s0d
1e19ybly
Apuesyiubis
p3102s
sdnoib yiog

swiall /
‘swa1l pado
-[oASP-§19S
:uonuanaid
noge
abpajmouy|

Swal
1 'Swiall
padojanap
-J|9s :subis
Burutem jo
uonesynuap)

SW €|
‘swall pado
-[9A9P-IeS
2bpajmouy
IENED)

obpa
-|Mouy "L VN

Ny €

1eWIo)
doysyiom
pa1uaLIo
-wajgold
ul bururen

JEICEENEI:IS)

1eUI0)
doysyiom
pa1UaLIo
-dnoib
ur buiuien
Jadaaye1en

$10[95UN0d EEHN
%0 YN pue siayoes| 0€  UIdYLON

[ov]
uewbulpy

sy|nsaJ utey

sjuswiniisu|

sawodInQ

dn-mojjoy e
ojes
uonuye pue
uoneinp
dn-mojjo4

£159)
-1sod je 9jes
uonie pue
uoneinp
welboid

(WO0D) dnoib
uosiedwod

(1NI) dnoib6  swweiboad ayy jo
uonuaAIRu| aweN

uonUAAIB|

adfy

3lew Jo 9, abe ueapy s|dwes azis 3|dwes uopes07]

syuediyied

Apms

(panunuod)

L 3jqeL



Page 8 of 24

:29

Mo et al. Child Adolesc Psychiatry Ment Health (2018) 12.

(rzo=p) dn
-MO||0} pue
(€60=p)
1591-150d 18
Swl € ay1
4O L UIWOD
01 pasedwod swial
INFUI € ‘selpns
9seasul snoiaaid
JuedYIUBIS  Woly pardepy  sepnimy ¢
(9r0=p)
dn-moj|oj 1e
pauleluew
10U 1INqg
(€91=p) SWwial 9
1s911s0d 1 IsaIpnis sno
UNOD 01 -Iaaud woly
pasedwod paidepy
INJUl  :9bpamous|
aseasnul jouone
uedylubis -N[eAd J|3s
Or0=p)
dn-mojjoj 1e
paureluew
plelVplgle}
(cs1=p)
1591-150d 10 SWIaMl G|
UINOD 0} S3lpnis sno
pasedwod  -iaaid woly
INJ U paidepy 159M [Lal
9seasnul 440 Jo abpa uon Buuies |2UUOS SE=NOD -UuoN ‘19
edylublS  9BPIIMOUY  -[MOUY | %ETL SYIUOW € 969/ /7 Y L -USAIDIUION Jadaay1en 4dD %9CT YN -1ad jooyds 90l =N| dyidedayl supdwol
(SL0O—=Pp)
sdnoib
U99M13q
EBIEIETITo}
uedyubis
OU ‘(INOD 10}
YT L=P NI
10} ¥0'L =p)
1591-350d Swl /£
1elaybly  ‘sway pado
Ajuesylubis EELE[HIEN
Pa102s :9dua19d Aoedy4
sdnoib yiog -Wod |puosIad BIEN
dn-mojjoy e {1591
ojes  -)sodjedjes
uonlne pue uonne pue
uoneinp uoneinp (WOD) dnoib (1NI) dnoib6  swweiboad ayy jo adfy
s}InsaJ ulely  SjUSWINIISU|  SBWO0dINQ dn-mojjo4 weibold uosuedwo)  uonudAIRu| swepN SJew Jo 9, abe ueapy o|dwes azis 9| dwes uonesoq Apnis

uonUIAIB|

syuediyied

(panunuod) | ajqel



Page 9 of 24

:29

Mo et al. Child Adolesc Psychiatry Ment Health (2018) 12.

(S60=p)
dn-mo|oy
181092 Swall /
uopudAIRUL  'Sw) pado Aoedy)
uedyubis “[9ASP-§I9S 49S°C
swal 6
(v£0=p)  ‘swau pado
dn-mojjoy EELEISHIENS
1210912 :=2bpajmouy
UOUSAIIUI uopen
1uedyIubIs -|eAR-J|9S
(rr0=p) sl
dn-mojoy 7] ‘swal
10 109)J9 padojanap d
uonuUAIIUL -J|9S :29bpa obpa pujuren (5/-zz=29buey) 9/1=NOD S21e15 ‘e
WedYUBIS  -MOUN YD -jmouy ‘| %97 ek | VNY Gl [0UODISIeA ladaayaren 440 %18l SPy Jeisjooyos 991 =1NI pauun uewiAm
(150=p)dn
-MO|[0} pue
(Sc0=p)
1591-150d
e NOD O}
pasedwod SWwIal
INI UL ¢ 'saipnis
asealnul snoinaid Aoeoyje
JuedylubIs  woly pardepy -JI9S ¥
(€co=p)dn
-MO||0} pue
(Lyo=p)
1593-350d swall /
1B NOD Ol !S2IpPNIS SNO
pasedwod -In2ud wioly
INTu pardepy
EN=EIpl]] DUSAIIU]
JuedyIubIs 01 pooy|ayI
(9r1=p)dn
-MO|[0} pue Swal
(1S5'L=p) 'SaIpN1s sNo
1591-150d -In2ud wioly
e WOD 01 paidepy
pasedwod  3U3Ul P
N -INSINOCe  SUSAIDIUI
ENEIpI] uonsanb 01 pooy
uedyubls 01 pooy!jayi e
dn-mojjoy e {1591
?jes  -)sod je djes
uonle pue uone pue
uoneinp uoneinp (WOD) dnoib (1NI) dnoib6  swweiboad ayy jo adfy
S}NSa4 Ule\  SJUBWINAISU|]  SBWODINO dn-mojjo4 weibold uosuedwo)  uonuUIAIU| aweN dJew Jo 9, abe ueapy o|dwes  azis 9|dwes uonedoq] Apms

uonUAAIB|

syuediyied

(panunuod) | ajqel



Page 10 of 24

:29

Mo et al. Child Adolesc Psychiatry Ment Health (2018) 12.

(teo=p)
1591-150d 18
CWOD pue
1N| U9amiaqg
2dUdIRYIP
uesylubis
ou(€g0=p)
1591-150d Je
LWOD 0}
pajedwod  ‘suay pado
NI Ul 2100S EELEISNIENS
Jaybly  AaAINg ssau
1UedYIUBIS -24BME SPIDING  SIPNUNY T

Swiall §

Cri=p)
1591-150d 1
CNOD ©}
pasedwod
NI Ul 21005
Jaybiy
uedylubls
‘woT=p)
1593-150d 18 (L1Z=N)
LIWOD 0} SWR 01 SI01eAS!
pasedwod  !swell pado -uiupe bul sa1e1S
AN Ul 21038 -[oA9P-§19S -piing pue 9 =CNOD payun (6]
J9ybly  ‘ASAING ssau obpa uon puiuien 6/=N) 97 =LNOD 'sexa| 1°10
1UedYIUbIS -2JBME 9PIDING  -|MOUY “| N %871 'Yygl  -USAJSIUI ON Jodaaye1en YvOS 129(0ld N YN SIo[9sunod €S=1NI HUON | is1106uy
1523-21d D INOYIM S[D1I) P3}jOIILUOD)
SWal 9
(600=p)  ‘swal pado
dn-moj|o4 18 EELEISNIENS
109)49 uon :SI0INBYSq
-UaAJ31Ul ON [IETEN
dn-mojjoy
10109)J9
uoloeIAU
aul|aseq Aq
UOIIURAIIUI wal
1uedyIubls | 'swall
(Lro=p) padojanap
dn-mojjoy1e  -JJ3s :BpINS Joineyaq
129)Ja Uoll  INOge SIUdP Jodoay
-U3AJI1UI ON -n)s Bupisy -91e0) °¢
dn-mojjoy e {1591
ojes  -)sodjedjes
uonlne pue uonne pue
uoneinp uoneinp (WOD) dnoib (1NI) dnoib6  swweiboad ayy jo adfy
s}InsaJ ulely  SjUSWINIISU|  SBWO0dINQ dn-mojjo4 weibold uosuedwo)  uonudAIRu| swepN SJew Jo 9, abe ueapy o|dwes azis 9| dwes uonesoq Apnis

uonUIAIB|

syuediyied

(panunuod) | ajqel



Page 11 of 24

:29

Mo et al. Child Adolesc Psychiatry Ment Health (2018) 12.

(¥c0o=p)
v dnoib
Joji0uIng
87'L=p)
g dnoib
JO Jooyds
S|pPpIw 1o}
pue (y80=9g
dnoub Joy
pissL=v
dnoib 1oy p)
sdnoib yioq
Jo |ooyds
ub1y Joj
1591-150d 18 Swal 9| sa1e1sg
abpajmou ‘[og] Apnis panun l6v]
uj 9seasnul snoiaaid abpa puiuien ‘sexa| ‘e1s
uedylubls wouj paydepy  -jmouy ‘| VN %87 'Y 8 VN Jadaay1en YOS 109014 UN YN slojpsunod 29 YHON UIR3IsIsbuy
UoSLIDAWIOI 123D pUD -310j0g
WOD
pip ueyl
(9€0=p)
SyuapNIs
|epIdIins
Ajjenualod
19M3) pauon
-sanb pue
(Leo=p)
SIDINIDS
yijeay ey
-Usawl Joj sjeJ
-12J21 JaM3) swall
apew 1ng € 'swall
‘Pr0=p) padojanap
SIUSPNIS 43S ‘AAAING
Yum 1oe1} UONRUaARIY Joineyaq
-Uuod aJow apPINg JELEEN
OPBW [Nl JUspniS oyl -91e9 ¢
swial
/ ‘suway
(ozo=p)  padojenap (€97=N)
dn-mojjof  -JJ3s ‘Asning SJaydea)
1L 109ye UONUaA3Id (sywuow zz—1 pue S91e15 [L¥]
uonuUaAIIUI apRINg abpa wolj abuel) uoln Buiuren (L¥L=N) ¢LL=NOD pauun IEes}
edylubls  JuspnISaYl  -jmouy ‘| syuow /'y YNy €E-l -USAI2IUION JELEENEIES) 4d0 UN YN slojpsunod 8€Z=INl  ‘elubiA  puesiay
dn-mojjoy e {1591
?jes  -)sod je djes
uoilpe pue  uonlpe pue
uoneinp uoneinp (WOD) dnoib (1NI) dnoib6  swweiboad ayy jo adfy
S}NSa4 Ule\  SJUBWINAISU|]  SBWODINO dn-mojjo4 weibold uosuedwo)  uonuUIAIU| aweN dJew Jo 9, abe ueapy o|dwes  azis 9|dwes uonedoq] Apms
uonuUAAINU| syuedpiyed
(panunuod) | ajqel



Page 12 of 24

:29

Mo et al. Child Adolesc Psychiatry Ment Health (2018) 12.

SwRl /|
(800=p)dn [£6] @areu
-MO||0} pue -uonsanD
(S00—=P) WwieH-Ies
1591-150d 1 oym
paAIasqo ualp|iyd
sem abueyd splemol
JuedyYIubIS ON SopNIMY  SepNINY ¢
dn-mojjoj 1e
abpajmou|
Ul 9seanu|
paielis
-uowap
1591-1s0d
1e [9A3] 918
-Japoul pey
oym asoyy
40 %0Z 3lym
abpajmouy
ul uononpai
e pajeis
-uowiap
1591-150d 18
[2r31 ybiy 1e
pa31es Oym
syuedpiyied
10997 Swall Ol
(950=p) {[£G] =aeu
1s91-150d 18 -uopsanD
abpajmousy wley-§|ss [Lv]
Ul 9seanu| 21e19q119Q obpa %TEL Bujures JJe1s aley ‘ele
1UBDYIUDIS JO 9BPSIMOUY  -|MOUY | 9%1°0T ‘SYIUOW 9 skep z 4o | VN Jadaoy1en) %Lyl (90L=aS) Sy -]om [ooyds €17 eleasny  uosuiqoy
SIAIe
(6£0=P) SWIaM 67 -uasaidal
1593:150d 18 ‘swiayl pado Aunwi (o]
abpajmouy EEVEISIEN -Wwod pue NERE)
ul 9seasnul 1591 96pa obpa puiuien |ouuosiad s91P15 1wy
JUedYIUBIS  MOUN D4d  -jmOuy 'L VN N Y v VN 1adaaxien  sisi) Joj buledald %€'8¢C dN |00YdS S0C panun  -Asaxdep
dn-mojjoy e {1591
?jes  -)sod je djes
uohlpe pue  uonlne pue
uoneinp uoneinp (WOD) dnoib (1NI) dnoib6  swweiboad ayy jo adfy
S}NSa4 Ulel\  SJUSWINASU|  SBWODINO dn-mojjo4 weibold uosuedwo)  uonuUIAIU| aweN dJew Jo 9, abe ueapy a|dwes  azis 9|dwes uonedoq] Apms
uonuUAAINU| syuedpiyied
(panunuod) | ajqel



Page 13 of 24

:29

Mo et al. Child Adolesc Psychiatry Ment Health (2018) 12.

(600—=Pp)
dn-mojjoy
1e paulel
-ulew pue
@rL=p
1591-150d 1 wall |
9DoUSPYUOD ‘wa)l pado
Ul 9seaoul -]oA9pP-}19S
JUeDYIUBIS  wIeY-J9S
(FL0—=p) yumbuiesp
dn-mo|oy ul 2uU3p
e psulel -4uod (7)
-Ulew pue Wl | ‘wall
(850=p)  padojorsp
1591-150d 18 -Jj9s ssau||!
90USPYUOd  [PIUSW YUM
ul aseasnul Buiesp ul Aoeoyje
JuedyIubIS 9oUspyuod (1) -JI9S ¥
(0zo—=p)
dn-mojjoy
1e paulel
-ulew pue
orL=p)
1593-150d
NI
pandiad
Ul 9seaidul wayl |
Juedylubls  ‘wayl pado
(990—=p) -[oA9P-§19S
dn-mol|oy ‘ulley-j[as
1@ pautel  yum buljesp
-ulew pue urs|IiMS (2)
(8£0=p)  wan | ‘wan
1593-150d padojansp
1ES|IBS - 4JeS ssau)!
paAlodied  [PIUSW YlIM S|IS
Ul aseaidul JEIEEN]
JuedyIubIs -91e0) ¢
dn-mojjoy e {1591
ojes  -1sodjesjes
uonle pue uone pue
uoneinp uoneinp (WOD) dnoib (1NI) dnoib6  swweiboad ayy jo adfy
s}InsaJ ulely  SjUSWINIISU|  SBWO0dINQ dn-mojjo4 weiboid uosuedwo)  uonudAIRu| swepN Slew Jo 9, abe ueapy o|dwes ozis 9|dwes uonesoq Apnis

uonUAAIB|

syuediyied

(panunuod) | ajqel



Page 14 of 24

:29

Mo et al. Child Adolesc Psychiatry Ment Health (2018) 12.

uonUIAIB|

(SLo=p)
dn-mo||oy
o13s91-150d
woy
pauleluew
UOIIUSAIIUI
U0 21025
‘dn-moj|o4
011531-150d
wo}
Or0—=p)
21025
abpajmouy
|[eJ2n0 pue
50—=p)
uonuanisod
690—=p)
uonuanaid swia1l
uo abpa S1189]
-|mouy Apnis sno
uoseansp  -laaud woly
JuedyIubIS paidepy
“(KjoAnoadsal 12100
‘080 pue  abpajmouy
S/0'/€0  ||eleno pue
'SY0=p) ‘uopuan
1591-150d -150d ‘uon
1€ $2J02S RIEYWNEST]
pleu  ‘uonuasaid s1s16
1094J0 2w uo abpa obpa -0|0YDAsd s91e1S [ev]
JuedyIubIs JJMOUY  -|MOUY | 9199 'Sy1uow 6 %ES Ut N Jadaayaen %E8l (801=as) 'Ly [elelialy 1zl payun ‘e 1 op|ns
dn-mojjoy e {1591
ojes  -)sodjedjes
uonlne pue uonne pue
uoneinp uoneinp (WOD) dnoib (1NI) dnoib6  swweiboad ayy jo adfy
s}InsaJ ulely  SjUSWINIISU|  SBWO0dINQ dn-mojjo4 weibold uosuedwo)  uonudAIRu| swepN SJew Jo 9, abe ueapy o|dwes azis 9| dwes uonesoq Apnis

syuediyied

(panunuod) | ajqel



Page 15 of 24

:29

Mo et al. Child Adolesc Psychiatry Ment Health (2018) 12.

(KloAnoadsal

10—
pue 00—
00—
'€00—
9¢0—=p)
dn-mojjoy
1€ SaNIANDe
SUljo e Ul SWall G [gg]
paulelulew Apnis sno
SBM 103}J2 -In2ud wiouy
EIRAEIN! pardepy
-dadsal ‘190 “UONUIA
pue ‘0€0 -150d pue
‘090290  Buyiesunod
‘210=p) lesoyau
1591-350d  ‘JUBWISSISSE
1e salIADe  ‘uoluanaid
|euoissajoid  Jo saniAnoe
palejal  |euolssajold
-opPINs G jje paiefol
91NJ9X%3 01 -apINs
25UapYuUOd Ul 9dua)
ul aseasnul -adwod Aoeoyje
JuedyIubIs SEINERICH 4195 T
dn-mojjoy e {1591
ojes  -1sodjesjes
uonle pue uone pue
uoneinp uoneinp (WOD) dnoib (1NI) dnoib6  swweiboad ayy jo adfy
s}InsaJ ulely  SjUSWINIISU|  SBWO0dINQ dn-mojjo4 weiboid uosuedwo)  uonudAIRu| swepN Slew Jo 9, abe ueapy o|dwes ozis 9|dwes uonesoq Apnis

uonUAAIB|

syuediyied

(panunuod) | ajqel



Page 16 of 24

:29

Mo et al. Child Adolesc Psychiatry Ment Health (2018) 12.

wiayl
(650=p) 1 '[09'65]
1593-150d 18 S9IPNIS Sho
90Uspyuod -In2ud wioly
Ul 9seanu| paidepy JSI=aIITE]
uedyIubIS  :@dUspyUoD 4957
(690=Pp)
1591-150d 1
SUBAIR1U| O} wal | 09
pooy1jal| '6G] SAIPNIS  dUIAIIUI
Ul 9seasnul snoinaid 01 pooy puiuien |ouuos S91e15 [ca
uedylubls  wouy pardepy - L VN %L8LYGL VN ladaaaren %¢eC YN -12d jooyds 0ce payun e 19 ysiep
dn-mo|oy
1 (Cco=p)
Suollel|yje
snolbi|ai
Buons yum
ynoA ui
asealnul
Jayuny pue swall
‘(Klonnoadsal [SRNVEN]
‘710910~ padojensp
/00— -J|95 :59NSS|
‘0=p) apidIns
syINoA punole
9SI9AIP JO (uonelyye
s9dA11noy
ASITEIN Buons pue
puowe uoneuslo
paulelulew [enxas
SeM 109449 ‘Aljiqesip
21150 ‘Bupjeads
pue 90 abenbue|
‘65000 ysibug
‘85°0=p) ‘21N>
1591-150d 18 JO swa)
suonendod ur ‘yinok
GleUl  3SIDAIP YUM
asealnul Bupsiom Ul
uedylubls  aduspyuod
dn-mojjoy e {1591
?jes  -)sod je djes
uonlne pue uonne pue
uoneinp uoneinp (WOD) dnoib (1NI) dnoib6  swweiboad ayy jo adfy
S}NSa4 Ulel\  SJUSWINASU|  SBWODINO dn-mojjo4 weibold uosuedwo)  uonuUIAIU| aweN dJew Jo 9, abe ueapy a|dwes  azis 9|dwes uonedoq] Apms

uonUIAIB|

syuediyied

(panunuod) | ajqel



Page 17 of 24

:29

Mo et al. Child Adolesc Psychiatry Ment Health (2018) 12.

(991=p)
1591-150d 18
Aoedyje-49s SWa /
uraseanul  swayl pado Aoedy)
wesyiubis  -[anap4IaS J19S T
(6L=N)
5J0|9SUNOD
2ouepinb
9z=N)
sple
woolssed
(SE=N)
S101eNS!
(lS1=p) SWL G (dIN) -ulwpe
1s911s0d 18 swisy pado UONUARI 2pIDING |ooyds s91e1S
obpajmou| EELCIIE Burures UINOA Ul Sisulied (079=N) pauun
ulaseanul  bpamouy| abpa Jodooyeb  siolednp3 buiepy slayoeal ‘e|b109D 1]
eylubis 9pPINS  ~[MOUY *| VN %001 'Y T VN auluo ‘S1OV4 uo 1Y v0z (€0TL=aS) ¥ 0k |00Y>S 00/  'Rauepy ‘[els sjwe
(06101 LLL
woly pabuel
p) 1591-350d dnoub siom
18 swall NUEN] %001 9DUSI84U0d
abpajmouy 6 ‘AoAIns ‘bujuiesy bul auljuo + buy Heis
|e JO sueaw padojanap -MoJ|0f pouad %001 -ures) |ooyds 3|p Sa1e1S [e]
U] sasealdul -J|9s :26pa obpa LW yuow g e 'SUOISSaS Jadaaye1en weiboid uon -piu pue pajyun ‘219
WedYiubIS  -|MOUY 44O -[MOUY "L O} [IlBWS ALQUOW Ul 06 9314} VN Yd0 uosiad-ul  -usnaid apidins Y4O N VN [0oyds ybiH 9¢  ISSMpIN  uosuyor
w1l
(890=p) 1 '[09'65]
1s91-3s0d - SaIpNIs sno
e bupse  -insud woly
Ul 1I0Jul0d paidepy
ENEIRIV] :Bupjse
JuedYIUbIS Ul 1I0JWoD)
dn-mojjoy e {1591
?jes  -)sod je djes
uonle pue uone pue
uoneinp uoneinp (WOD) dnoib (1NI) dnoib6  swweiboad ayy jo adfy
S}NSa4 Ule\  SJUBWINAISU|]  SBWODINO dn-mojjo4 weibold uosuedwo)  uonuUIAIU| aweN dJew Jo 9, abe ueapy o|dwes  azis 9|dwes uonedoq] Apms
uonuUAAINU| syuedpiyed
(panunuod) | ajqel



Page 18 of 24

:29

Mo et al. Child Adolesc Psychiatry Ment Health (2018) 12.

VN "OU Wia)
[19] aureu
-uonsanp
opnMy
loineyag
spPINg
21591 woly
-150d 1€ S||1ys paidepy
paAi2iad  :S|IyS [eUOIS HIES
uj 9seasnul -sajo1d 1adasy
uedyiubis SEINERIEN -91e0) °¢
VN ou
wiall 'apid
-Ins 03 3ybu
2y) spiemol
Sopnime (¢
VN "OU W)l
'SI01NeYaq
21s91-150d  |BPIDINS UM
1e 9pdINS sjenplAlpul
011ybu ayy SpJemol
SpJemo} 1o sbuljea)
SI0INBYDq aAebau (|
[epIdINS Yum o[19] auleu
slenplAlpul -uonsanp
plemol apnuNY
Sapnie ul Joineyag
SDUBISYIP apINg
JuedyIubIS ON  Woly pardepy  sapnimy ¢
Swiall €1
‘[19] adleu
-uonsanp
opNMMmy
Joineyag
|pPINg
woy
paidepy s|euols
Js911sod e uonuaasid -saj01d
2bpajMmou| apINS %001 aJedyljeay
ul 9seasnul noge obpa !S35IN0D puiuien Arewnud |ebnuiod
uedylubls  abpajmouy  -jmouy “| VN y Lz 921yl VN Jodeayeiey  buluten ,0bnu0d +, [[elelVRIS 99  ‘PIQWIOD
dn-mojjoy e {1591
ojes  -)sodjedjes
uonlne pue uonne pue
uoneinp uoneinp (WOD) dnoib (1NI) dnoib6  swweiboad ayy jo adfy
s}InsaJ ulely  SjUSWINIISU|  SBWO0dINQ dn-mojjo4 weibold uosuedwo)  uonudAIRu| swepN o|dwes azis 9| dwes uonesoq

uonUIAIB|

syuediyied

(panunuod)



Page 19 of 24

:29

Mo et al. Child Adolesc Psychiatry Ment Health (2018) 12.

9|ge|leAR JOU UOITRWLIOJUI AIBSSDDAU BY} 0} SN Pajuasald Jou Sem 3zis 1093 Y] ,

9|qe[IEAR JOU SEM UOI1RWLIOUI JUBAS[DI YN

(€T0=p)
dn-moj|oj 1e suial /
0 ro=p) [£8]=1euon
wwwyupmoa 1e -SenQD wiiey

Aeppins 4195 Oym

plemol uaIpiyD

sopniie ul Spiemol

SDURIAYIP SapNINY
Juedylubls ON  woly pardepy  sepnimy €

swall

8[€9] auteu

-uonsanp

EEIITRIEN

1Noqy Sspnl

-1y pue

abpajmouy|

(951=p)  Isyoes ey

dn-mojiof pue [¢9]

lepauel  buurel] piy

-ulew pue  1sil4 YylesH

(89L=p)  [eUS WO
1591-150d 1 paidepy
25USpYUOD S|IS

uraseanul  Jadosyalen Aoeoyje
JUedYIUBIS Ul 9dUSpYUOD -J19S T
swiayl (SL=N)
8[€9] alleu Heis
-uonsanD |jooyds

(ly'1=p)  saunluyas lauio pue

dn-mojjo)  IN0Qy sapni (SS=N)

1e paulel -y pue slayoesl

-ulew pue  abpajmouy (EvL=N)

((91=p) Joyoes| oy SENIO Auew
1591-150d 10 pue [79] |enos -199
obpajmousy  Bululel] pry weipoid jooyds ‘Biaq

pansad  1sii4 Y1jesH (Sp) Aunfulyjos pue tt=N) w3y (8v]

Ul 9sealnul [RIUBN abpa AljepIdIng isutebe s1s160j04> RIETYY ‘€19
ueoylubis  woly paydepy -|MOUY | 9807 ‘SYIUOW 9 99'66 ‘SAep T VN sdoysyiopm sjooyds buons 691 VYN  -Asd jooyds -uspeg Z3IMydS0ID)
dn-mojjoy e {1591
?jes  -)sod je djes
uonle pue uone pue
uoneinp uoneinp (WOD) dnoib (1NI) dnoib6  swweiboad ayy jo adfy
S}NSa4 Ule\  SJUBWINAISU|]  SBWODINO dn-mojjo4 weibold uosuedwo)  uonuUIAIU| aweN dJew Jo 9, abe ueapy a|dweg uoned’0 Apms

uonUAAIB|

syuediyied

(panunuod) | ajqel



Mo et al. Child Adolesc Psychiatry Ment Health (2018) 12:29

Effectiveness of school-based gatekeeper training

for adolescent suicide prevention

Knowledge

Thirteen studies assessed the outcome of gatekeepers’
knowledge; all of which showed benefits in increasing
knowledge. Seven of these studies employed or adapted
measure items from previous studies [13, 21, 43, 45, 47—
49]. Of the four studies with a pretest—posttest-control
(PPC) design, both of the two trials which compared QPR
with a blank control reported significant training con-
dition effects on improving declarative knowledge and
self-perceived general knowledge [21, 29]. The other two
trials testing different types of gatekeeper training yielded
mixed results; the superiority of an additional rehearsal
to standard QPR was not found [13], while the gatekeeper
training in a problem-oriented format was significantly
better than a group-oriented format in increasing the
knowledge about prevention, but not the general knowl-
edge or knowledge in identification of warning signs [40].
Despite significant increases in knowledge at immediate
post-test found for all gatekeeper training conditions in
these four studies, one study further showed that such a
positive effect was not maintained at a 3 month follow-up
[21]. Both of the studies with a posttest only with con-
trol (POC) design compared the gatekeeper raining with
a null control and found significant higher scores on fac-
tual knowledge about suicide in the intervention group
[41, 49].

All the eight studies with a single-group pre-post-test
(SGPP) design detected a significant increase in specific
knowledge outcomes immediately after the gatekeeper
trainings, including knowledge about suicide preven-
tion [42, 44, 45, 49]. suicidality-related self-injury [47,
48], crisis preparing for suicide postvention [46], and
comprehensive suicide-related practices [43]. However,
findings on the long-term effects of gatekeeper trainings
were inconsistent. Groschwitz et al. [48] observed the
maintenance of the significant gain in knowledge about
suicidality and self-injury at the 6 month follow-up. Rob-
insons et al. [47] reported a reduction in knowledge at
the 6 month follow-up among participants rated at the
high knowledge level at post-test, whilst a steady increase
among those at the moderate level. Suldo et al. [43]
found that only score on knowledge about intervention
was maintained at 9 month follow-up, whereas scores on
that about prevention, postvention and total knowledge
decreased significantly from post-test to follow-up.

Moderators were also identified for the above gate-
keeper training effects. Individuals with a lower knowl-
edge level prior to the trainings evidenced greater gains
[21, 29, 47]. Tompkins et al. [21] showed a significant
improvement in QPR knowledge among teachers and
administrators but not support staff. Angerstein et al.
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[49] detected a notable knowledge increase in those
trained at both target high schools but at only one of the
two middle schools.

Gatekeeper skills

Three studies assessed the outcome of gatekeeper skills
and all of them showed significant positive effect. Cross
et al. [13] showed that participants in the QPR plus
behavioral rehearsal condition demonstrated significantly
higher total gatekeeper skills than those in the QPR con-
dition, but the 3 month follow-up scores significantly
decreased. Specifically, the effect was found on general
communication but not on suicide-related skills. Rob-
inson et al. [47] reported a positive change in the skills
of dealing with self-harm at post-test, which was main-
tained at the 6 month follow-up. The most improvement
occurred among those who reported low and moderate
level of skills prior to the course. Finally, Santos et al. [45]
also found a significantly higher level of perceived profes-
sional skills right after the gatekeeper training.

Attitude towards adolescent suicide

Five studies measured the change in attitude towards
adolescent suicide. A positive effect of gatekeeper train-
ings was observed in two controlled trials; one found a
higher score on attitudes about suicide in the training
group compared to one of the control groups [49]; while
the other observed a significant increase only in one
(“suicide is preventable”) of the three attitudes items at
post-test and 3 month follow-up [21]. None of the three
studies with a SGPP design showed a significant time
effect of gatekeeper trainings on the attitudes towards
suicidal (or related) behaviors and suicide prevention [45,
47, 48]. The last four studies employed or adapted the
items from previous studies.

Self-efficacy

All nine studies that assessed change in self-efficacy
reported positive effects. Five had adapted scales from
previous studies [13, 21, 22, 48]. The four studies with
a PPC design reported a significant increase in self-
efficacy for identifying and responding to suicidal indi-
viduals after training and/or at a long-term follow-up.
The intervention was also found to be more effective
than the blank control group [21, 29]. However, com-
parison between different types of gatekeeper training
indicated no significant condition effect [13, 40].

The five studies with a SGPP design documented a
significant increase in trainees’ confidence in dealing
with suicidality immediately at post-training. Long-
term effects were inconsistent in three studies that



Mo et al. Child Adolesc Psychiatry Ment Health (2018) 12:29

Table 2 Methodological quality of the controlled trials
included in the systematic review (N=6)

Study Random Allocation Blind Intention-to-
assignment concealment treat analysis
Angerstein et al. No No No No
[49]
Cross et al. [13] Yes No No No
Klingman [40] No No No No
Reis and Cornell No No No No
[41]
Tompkins et al. No No No No
[21]
Wyman etal.[29]  Yes No No Yes

assessed them. Two showed that gains in self-efficacy
were maintained at 6 month follow-up [47, 48]. The
third, Suldo et al. [43] reported a steady increase from
post-test to 9 month follow-up in participants’ con-
fidence in their abilities to execute the suicide-related
professional activities; and in the confidence of work-
ing with youth with strong religious affiliations but not
with those from diverse cultures, with disabilities, with
diverse sexual orientations or those who were English
language learners.

Participants’ profession roles and professional expe-
rience were identified as potential moderators of the
gatekeeper training effects. Lamis et al. [44] revealed
a significantly larger increase in self-efficacy at post-
test among teachers and classroom aids than among
guidance counsellors and school administrators. Gro-
schwitz et al. also found teachers improved in con-
fidence most, followed by school social workers and
school psychologists [48]. Several studies consistently
showed that participants with less knowledge and expe-
rience around suicide issues prior to the trainings dem-
onstrated greater gains in self-efficacy [21, 47, 48].

Likelihood to intervene

Two studies adapted items from previous research to
evaluate the outcome of self-reported likelihood to
intervene; both revealed a positive effect. Tompkins
et al. [21] reported a significant increase in the likeli-
hood to question a student about suicide intent, as
well as the likelihood to intervene in the intervention
group compared to the null-control group at post-test
and 3 month follow-up. Individuals with prior suicide
prevention training evidenced more pre-post changes
in the likelihood to question suicide intent. Walsh
et al. [22] also detected an increase in the likelihood to
directly question a young person about suicide intent
from pre-test to post-test.
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Gatekeeper behaviour

Three controlled trials evaluated the effects on gate-
keeper behaviour with self-developed items, and two
of them found positive effects on specific behaviours.
Wyman et al. [29] found that the gatekeeper training
effect on asking students about suicide only presented
itself at the 1 year follow-up among staff with such expe-
rience at baseline, and no overall effect for suicide identi-
fication behaviour was illustrated. Reis and Cornell [41]
found that the QPR training group made more contract
with students, but unexpectedly, questioned fewer poten-
tially suicidal students and referred fewer students to
mental health services than did the null-control group at
the 4.7 month follow-up. Cross et al. [13] further showed
that an additional behavioural rehearsal to the standard
QPR did not significantly increase the number of refer-
rals at the 3 month follow-up.

Discussion

Given the adverse impact of suicide, there is an urgent
need to identify ways to effectively reduce suicide among
adolescents. In response to this significant health con-
cern, there has been a surge of programmes using the
gatekeeper approach for reducing adolescent suicide.
The present study conducted a systematic review of the
effectiveness of school-based gatekeeper training for ado-
lescent suicide prevention on gatekeepers’ self-reported
knowledge, skills, attitudes, and behaviours relating to
the detection of and responses to suicidality. It is impor-
tant to point out that direct comparisons between studies
included in the systematic review are difficult due to the
tremendous heterogeneity in sample characteristics, the
nature of the comparison groups, mode of intervention,
intensity and duration of intervention, outcome meas-
ures and length of follow-ups. Nevertheless, findings
from the systematic review provide some evidence that
gatekeeper training programme for adolescent suicide
prevention are generally effective in improving partici-
pants’ knowledge and skills, while mixed evidence exist
with regards to changing participants’ attitudes and gate-
keeper behaviour.

Results from the systematic review show that most of
the studies evaluated the effectiveness of the training in
improving knowledge as well as self-efficacy, and there
is established evidence to support such improvements.
Such positive effects were maintained at follow-up. There
is also evidence that school-based gatekeeper training is
effective in improving participants’ skills and likelihood
to intervene, although the number of studies measur-
ing these outcomes are relatively small. Since most of
the gatekeeper programmes aim at addressing signs of
suicide and improving participants’ skills in intervening
with at-risk individuals, it is conceivable that they can
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be effective in improving participants’ knowledge, self-
efficacy and skills. It is further reported that the effect
of gatekeeper training is comparable with those with an
additional behavioural rehearsal component [13], sug-
gesting that school-based gatekeeper training can poten-
tially be a useful approach in preventing adolescent
suicide.

Contrary to our expectation, mixed evidence exists
as to the effectiveness of gatekeeper training in chang-
ing participants’ attitudes. Results are surprising given
that one of the key focuses of gatekeeper training pro-
gramme is to improve participants’ attitudes. It is, how-
ever, important to note that in one study a ceiling effect
was seen in half of the items at baseline. This indicated
that only limited improvement could be shown on the
measures being used [47]. It might therefore be plausible
that most of the participants have already shown posi-
tive attitudes towards adolescent suicide before receiving
gatekeeper training. The heterogeneity in operationali-
zation and measures used for attitudes in various stud-
ies might also explain the mixed results. More studies
are warranted to investigate the effect of school-based
gatekeeper training in improving participants’ attitudes
towards adolescent suicide.

Only three of the included studies measured changes in
gatekeeper behaviour, and the mixed results found imply
that changes in knowledge and skills in suicide preven-
tion may not translate directly to behavioural change.
As most of the studies have a relatively short follow-up
time, it may not be long enough to capture the change
of behaviour among the participants. Unexpectedly, one
study found that gatekeeper training resulted in partici-
pants in the intervention group questioning and referring
a lower number of at-risk students to mental health ser-
vices. The authors speculated that the gatekeeper train-
ing might have improved participants’ confidence and
knowledge in adolescent suicide prevention, as well as
their ability in assessing students’ abnormal behaviour
without the need to ask questions [41]. Establishing con-
tact with at-risk students is the very first step in suicide
intervention. It is therefore imperative to examine how
the change in knowledge and skills can be translated into
change in gatekeeper behaviour so that adolescents who
are at risk of suicide could be approached and intervened
effectively. Inconsistency in the effectiveness on ultimate
gatekeeper behaviour and its correlates could also be
explained by a study reporting negative help seeking atti-
tudes among student suicide attempters [29]. The study
strongly recommended an integration of the gatekeeper
program with interventions on students’ help-seeking
behaviour, to help facilitate an open communication [29].

It is important to note that the quality of the studies
may have a huge effect on the conclusions that can be
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drawn. The present review found many of the studies to
be of low methodological quality. While the use of RCT
is regarded as the best design in delineating cause-and-
effect relationships and minimizing confounding vari-
ables, the majority of the controlled studies did not use
proper randomization and none used allocation conceal-
ment when assigning participants. The use of pre- and
post- intervention comparisons or non-equivalent con-
trol groups was prevalent. No studies kept programme
deliverers blinded during the research. Only one study
used intent-to-treat analysis to take into account the
participants who were lost to follow up. A huge varia-
tion was also found on the measures used, with a major-
ity of them reporting the use of self-developed measures.
In addition, there is a dearth of studies measuring the
effectiveness of school-based gatekeeper programmes in
decreasing rates of suicidal ideation, suicide attempts,
or deaths by suicide. There is an urgent need to design
a high-quality gatekeeper training programme evaluated
with psychometrically sound outcome measures.

In addition to the efficacy of gatekeeper approaches, the
practical implementation of a specific training program
may also greatly affect its effectiveness across different
contexts in terms of notable improvements in the target
cognitions and behaviours [50]. The assessment of imple-
mentation outcomes using high-quality instruments is
critical to identifying the most optimal implementation
strategies [51] However, only one of the included studies
quantitatively measured the acceptability and feasibil-
ity of the proposed program [22]. Moreover, developing
standardised evaluation methods for implementation sci-
ence would contribute to the appraisal and comparison
of diverse gatekeeper training programs [51].

Limitations

There are several limitations that should be noted. First,
the present review was restricted to English articles;
there is a possibility that some articles in other languages
may have been overlooked in the review. Second, the
literature search was conducted in only four databases.
Nevertheless, the databases included were deemed the
most relevant ones to adolescent suicide and articles
that did not explicitly mention gatekeeper training in
their title or abstracts were retained in the first screen-
ing, and their full-texts were reviewed before a decision
was made. Third, although a positive finding on most
outcomes was observed, no conclusion could be made as
to the extent of the benefits which were due to social or
group effect. Fourth, this study reviews the evidence on
changes in gatekeepers’ self-reported cognitive outcomes
and behaviour as proxy indicators of reduction in sui-
cide-risk. Few included studies have attempted to relate
these changes to those in rates of successful or attempted
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suicide despite a large number of individual adolescents
whose gatekeepers will have received the forms of train-
ing and support we have reviewed here. Fifth, the pre-
sent review did not specifically examine the components
which may make the programme effective. Sixth, publica-
tion bias might exist in the review, as the present study
did not systematically search for articles in the grey lit-
erature. Future studies should seek to include other indi-
cators of the effectiveness of school-based gatekeeper
training and to conduct a wider review with studies not
formally published in the research literature. Lastly, qual-
itative synthesis of results is inherent to the nature of a
systematic review. However, effect size was calculated
and presented for each study. Meta-analysis would not be
possible on the literature identified for this topic due to
the great heterogeneity observed in the study character-
istics and limited data on specific outcome measures (e.g.
gatekeeper skills).

Conclusion

The present study conducted a systematic review on
the effectiveness of school-based gatekeeper training
for adolescent suicide prevention. Findings suggest that
school-based gatekeeper training is effective in improv-
ing participants’ knowledge, skills, self-efficacy and
likelihood to intervene, while mixed evidence exists in
changing participants’ attitudes and gatekeeper behav-
iour. Methodological issues, such as lack of RCT and
the inability to use validated measures, jeopardize the
conclusions that can be drawn from the studies. More
high-quality studies with longer follow-up periods are
warranted to ascertain the effect of school-based gate-
keeper training in improving participants’ knowledge,
skills, attitudes towards adolescent suicide and gate-
keeper behaviour. Such studies should also seek to
include long term outcomes such as suicide attempts or
behaviour.

Relevance for clinical practice

Findings of the present study have important implica-
tions for the design of adolescent suicide prevention
programmes. Findings suggest that a school-based gate-
keeper approach, training teachers or school staff to iden-
tify and intervene on behalf of at-risk students, could be
implemented in programmes aimed at adolescent suicide
prevention. Teachers and school staff can play an impor-
tant role and school potentially serves as a useful setting
in which such programmes could be implemented. Men-
tal health professionals should collaborate with schools
in the design and implementation of further research to
adequately evaluate and establish the benefits of such
adolescent suicide prevention approaches.
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