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Abstract

A scoping review of systematic reviews was carried out to identify evidence of efficacy, effectiveness, and cost-
effectiveness of universal and selective suicide prevention programs among university students worldwide. Five
databases were reviewed using terms in English, Spanish, and Portuguese. The following were the inclusion crite-

ria: systematic review or meta-analysis or meta-synthesis, suicide prevention in college students, evaluation of the
efficacy, effectiveness and/or cost-effectiveness of interventions, and peer-reviewed studies. The quality of reviews
was assessed. The field of study features three decades of publication in high-income countries. The strategy used,
the components of the program, and the target audience to which they are delivered interfere with efficacy. In the
psychoeducation strategy, the experiential and didactic components are more efficacious in the knowledge about
suicide. And the motivational enhancement component promotes greater self-efficacy in suicide prevention. Pro-
grams that take a multimodal approach are effective in increasing short-term attitudes related to suicide and reduc-
ing rates of completed suicide. The gatekeeper strategy delivered to peer counselors is the most effective one in

the outcomes, including short-term and long-term knowledge about suicide and its prevention and self-efficacy in
suicide prevention. A greater number of evaluated studies of gatekeeper interventions were identified, indicating a
trend in this research field. No review addressed the effects on subgroups that were classified based on sex, racial or
sexual minorities, and special (indigenous) populations. Only one study addressed cost-effectiveness, pointing out
that the psychoeducation and gatekeeper strategies have relevant net benefit rates, but the gatekeeper strategy has a
higher cost-benefit ratio compared to the psychoeducation strategy. The findings indicate that psychoeducation and
gatekeeper interventions tend to be more efficacious when they combine education and skills training to intervene
in suicidal behavior. The components of the intervention and the target audience to which it is delivered influence
efficacy. Multimodal interventions evaluate completed suicide outcomes, but require greater implementation efforts,
in terms of human and financial resources and more time for the evaluation.
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of a sample of countries on several continents showed
that college students have a 7.2% lifetime prevalence of
suicidal ideation, and suicidal behavior predicts lower
performance during university/college years (Mortier
et al,, 2018). These data indicate the need to implement
suicide prevention programs in universities. The
literature points to successful initiatives that can guide
decisions to implement evidence-based programs, which
is the subject of this study.

Universities are a favorable environment for provid-
ing preventive programs. This type of institution com-
prehends a large contingent of young people who are
relatively easy to access. On the other hand, young peo-
ple with suicidal ideation are often reluctant to seek help
from traditional mental health services (Perry et al., 2016).
Thus, implementing interventions that are focused on
modifiable risk factors facilitates optimizing the allocated
resources (Harrod et al, 2014). Therefore, the design
and wide offer of viable and youth-friendly universal sui-
cide prevention programs represent a relevant target for
investment around the world and, in particular, in the
context of the Latin American continent.

A considerable number of studies have been published
on suicide prevention, focusing on specific contexts,
strategies or populations. Some systematic literature
reviews have addressed the issue by evaluating the results
of interventions delivered at schools (Balaguru et al.,
2013; Katz et al., 2013; Mo et al., 2018) or at schools and
universities (Calear et al., 2016; Holmes et al., 2019; Perry
et al, 2016). Their findings indicate that interventions
improved gatekeepers’ knowledge, attitudes, self-efficacy,
skills, and likelihood to intervene. Evidence of achieving
improvement in attitudes and gatekeeper behavior was
mixed. However, the reviews addressing schools and uni-
versities present the findings together, and it is not possi-
ble to assess the results only in universities. Furthermore,
the results are confined to high-income countries, which
limits generalizing the results.

Epidemiological data demonstrate that efforts are
important to prevent suicide in low- and middle-
income countries. Between 2000 and 2019, suicide rates
decreased in all continents, with the exception of the
Americas, where there was a 17% increase in the num-
ber of occurrences (World Health Organization, 2021). In
Brazil, between 2007 and 2017, more than 70% of suicide
attempts occurred in people under 40 years old (Ministé-
rio da Saude, 2019). Harrod et al. (2014) conducted exten-
sive research on universal and selective suicide prevention
programs at universities, published exclusively in English.
The results tracked studies conducted in the USA and
Australia, and knowledge related to suicide increased in
post-test psychoeducation strategies and gatekeeper, with
a reduction in student suicide in a multimodal program.
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Despite the relevance of the findings of these reviews for
the design of suicide prevention programs in young peo-
ple, context specifics were omitted in the Latin American
universities (Harrod et al., 2014). Context is fundamental,
both technically and ethically, to design suicide preven-
tion programs. The Latin American context is character-
ized by deep social inequalities, public policies aimed at
reaching historically excluded populations (Afro-descend-
ants, indigenous people and people with disabilities), high
truancy rates, difficulty in accessing public health ser-
vices, among other factors.

Suicide prevention programs for university students
use psychoeducation strategies, gatekeeper, screening,
restriction of lethal means, or a multimodal approach.
The psychoeducation strategy incorporates into school
curricula themes related to information about mental
health, life skills, suicide prevention, and reducing stigma
about mental illness, increasing the probability of a stu-
dent asking for help when needed (Harrod et al., 2014).
The gatekeeper strategy is meant to empower members
of the school community to identify and help at-risk
students by referring them to health professionals. In
general, this strategy has two components: education
(increasing knowledge about suicide and its preven-
tion) and training (transmitting skills to intervene in sui-
cidal behavior) (Holmes et al., 2019; Michie et al., 2011;
Wolitzky-Taylor et al., 2019). The screening strategy uses
assessment tools to identify students who have worry-
ing levels of anxiety, depression, alcohol, and other drug
abuse, or some risk of suicide. It is generally combined
with the provision of health care for students who need
some type of treatment, be it short- or long-term treat-
ment. Reducing access to lethal means can reduce the
individual’s opportunity to engage in target behavior
(Michie et al., 2011) by restricting access to lethal sub-
stances (such as laboratory cyanide), modifying physical
structures to prevent falls (Bennett et al., 2015; Schwartz,
2006), among others. Finally, the multimodal approach
incorporates two or more of the aforementioned strate-
gies simultaneously, adopting a systemic view and, in
general, combining universal, selective, and indicated
prevention (Robinson et al., 2018), enhancing the effects
of interventions.

However, it is not always clear which interventions
are efficacious and which components should be used
to design a suicide prevention program for these target
audience. Efficacy is the extent to which an intervention
does more good than harm when delivered under
optimal conditions, and effectiveness is the effect of
that intervention when delivered with variations to the
implementation team, populations, time, and format
(Gottfredson et al., 2015). Cost-effectiveness is measured
in terms of how much investment is needed to achieve
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the observed change in the outcome (Gottfredson et al,,
2015) and should be included in evaluations of youth
suicide prevention programs (Calear et al., 2016) to assist
decision makers.

Therefore, the general objective of this review is to
identify the evidence of efficacy, effectiveness, and
cost-effectiveness of universal and selective suicide
prevention programs for university students. And
the specific objectives are as follows: (a) investigate
which components of suicide prevention programs
are predictors of efficacy, effectiveness, and cost-
effectiveness in suicide prevention; (b) identify whether
factors of the target population can influence the efficacy
and/or effectiveness of the programs; (c) evaluate
the quality of systematic literature reviews found; (d)
demonstrate the number and origin of suicide prevention
programs for university students published worldwide;
and (e) investigate whether there are suicide prevention
programs with an evaluation of efficacy, effectiveness,
and/or cost-effectiveness in Latin American countries. It
is expected that these data can support decision-making
for researchers, managers, and health professionals
interested in designing and offering suicide prevention
programs for young university students.

Method

Study design

The methodology used was scoping review (Arksey &
O’Malley, 2005). This method helps to systematically map
the main scientific evidence available in a study area but
does not include an assessment of the quality of studies
(Colquhoun et al., 2014; Peters et al., 2015; Tricco et al.,
2018) so as to contribute to professional practice. The
studies were mapped based on interventions located by
systematic literature reviews, a kind of umbrella review
or accelerated knowledge synthesis (Bennett et al., 2015).

Search procedures

The articles were located in two stages. In the first stage,
searches were performed in electronic databases: BVS
(Biblioteca Virtual em Satide - VHL Virtual Health
Library), Cochrane Library, ERIC, PubMed, and SciELO
in January 2020. The SciELO database was consulted
because it is the main digital library in Latin America, as
most journals are indexed there. As the objective was to
access all available literature, no time and language limits
were applied. The review article filter was applied (in
databases that had this resource).

The search terms in English, Portuguese, and Spanish
were used with the following search strategy: [suicide OR
suicidio AND (prevention OR prevencao OR intervention
OR program OR treatment OR therapy OR strategy OR
suicide prevention) AND (college OR university OR campi
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OR school OR campus OR university OR universidade OR
universitary OR student OR estudante OR school-based
OR university-based OR faculty) AND (eficacia OR eficd-
cia OR efficacy OR efetividade OR effectiveness OR cost-
effect)))]. The search strategy was designed and refined by
two experienced librarians at the University of Brasilia.

In the second stage, searches were performed in the
bibliographic reference lists of the articles retrieved in
the previous stage, with the objective of maximizing the
reach of available published studies. The search took
place in the references that had the term “review” and
“suicide” in the title. The complete database is available
upon request from the first author of this research.

Selection criteria

The inclusion criteria used were as follows: (a) stud-
ies that presented results of systematic review, meta-
analysis, or meta-synthesis on interventions for suicide
prevention among university students; (b) studies that
presented data on the efficacy, effectiveness, and/or cost-
effectiveness of interventions; and (c) peer-reviewed
studies. The exclusion criteria were as follows: (a) stud-
ies that addressed the impact of news about university
students’ suicide and (b) studies that addressed indicated
prevention, treatment, and intervention in suicidal crisis.
These studies were excluded because they focus on major
media news, which universities have no control of, and
which cannot be targeted by suicide prevention programs
in the educational environment. And because in cases of
indicated prevention, treatment, and crisis intervention,
universities tend to refer to the health network, given the
complexity of the case.

In study cases with very specific themes, such as the use
of the Internet or work with indigenous populations, the
study was only included if the results of suicide preven-
tion programs in university students could be observed
separately. Three reviewers completed these tasks inde-
pendently in duplicate after the training. Disagreements
were resolved through consultation with a fourth author.

Selection process of studies

In the search and screening stages, 335 publications
were identified, distributed in the databases as follows:
BVS (38), Cochrane Library (26), ERIC (42), PubMed
(217), SciELO (12). Fourteen articles are added to this
number, located based on the references of the retrieved
studies, constituting a sample of 349 publications. After
eliminating 20 duplicate studies, a total of 329 references
remained. The databases were searched based on their
respective start dates until January 2020. After reading
the title and abstracts of the articles, and applying the
inclusion and exclusion criteria, 289 studies were dis-
carded, and 40 studies were kept for analysis of the full
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text. After analysis of the full text, literature reviews in
which data from university students were indistinguish-
able from data from other samples were eliminated, total-
ing 8 studies selected and included in this scoping review,
as shown in the flow diagram according to oriented in
Peters et al. (2015) (Fig. 1).

Data collection and analysis

A data mapping form was jointly developed by two
reviewers to determine which variables to extract. A
reviewer independently mapped the data, discussed it
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with the group, and continually updated the form in an
iterative process. Microsoft Excel software, which allows
creating and editing spreadsheets, was used.

The following information was extracted: country
and period of publication, quality of systematic litera-
ture review, strategy or approach (gatekeeper, psychoe-
ducation and multimodal), type of assessment (efficacy,
effectiveness or cost-effectiveness), intervention charac-
teristics, delivery mode (face-to-face or online), charac-
teristics of the target population, outcome measures, and
gaps in the studies.

Publications obtained
through search
strategies (n=335) and
active search (n=14)

Removal of duplicate

publications (n=20)

Publications
maintained for title
and abstract analysis

(n=329)
Publications removed
by analysis of titles
and abstracts (n=289)
Publications

maintained for full
text analysis (n=40)

Publications removed

by full text analysis
(n=34)

Publications
considered relevant to
the study (n=8)

Publications on
efficacy (n=7)

Publications on
effectiveness (n=0)

Publications on cost-
effectiveness (n=1)

Fig. 1 Flowchart of the literature search and inclusion of articles
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The quality of knowledge synthesis methods was
evaluated using the AMSTAR (Assessment of Mul-
tiple Systematic Reviews) tool. This tool was created
and validated to assess the methodological quality of
systematic reviews (Shea et al., 2007). An independ-
ent reviewer evaluated the quality of reviews via the
AMSTAR protocol.

The literature guided the research team’s decisions.
The use of the terms efficacy and effectiveness was
analyzed based on the criteria of Gottfredson et al.
(2015), by two independent reviewers who mapped and
compared the data. Disagreements were discussed with
a third reviewer. The Behavior Change Wheel approach
was used to define the type of intervention (education
and training) (Michie et al., 2011).

In interventions that used the gatekeeper strategy,
the extraction of outcome data followed the concepts
of Holmes et al. (2019, p.4): (a) knowledge—declarative
knowledge and perceived knowledge; (b) self-
efficacy—self-efficacy, confidence, and self-perceived
competence; (c) attitude—attitude, beliefs, and stigma;
(d) behavioral intent—willingness to intervene,
preparedness to intervene, probability to intervene,
reluctance to intervene, and readiness to intervene; (e)
gatekeeper behavior—recognition (of signs of suicide),
intervention (asking an individual if they are having
suicidal thoughts), and the use of referral pathways
(care referrals). It can also be called applying knowledge
and implementing skills.

Data were analyzed based on a narrative synthesis.
Results were grouped by type of assessment, type of
strategy and/or approach, and effects on outcomes.
Post-test comparisons of suicide-related outcomes
immediately after the intervention were considered
short-term. If there was a follow-up evaluation, the
results were considered long-term. Evidence was
presented in narrative format and in tables.

Table 1 Characteristics of the included suicide prevention reviews
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Results

The documentary base of this study consisted of 8
literature reviews, published between the years 2008 and
2019, covering a total of 135 interventions described in
131 studies. However, some interventions mentioned
in the literature reviews did not address the primary
suicide prevention among university students, but were
addressed with other audiences or in other institutions.
Thus, only 24 interventions were analyzed in this scoping
review. Some studies (Abbey et al, 1990; Pasco et al,
2012, Tompkins & Witt, 2009) were mentioned in more
than one literature review.

Of the 8 systematic literature reviews, 7 addressed the
efficacy of suicide prevention programs for university
students and 1 review assessed the cost-effectiveness of
interventions. No studies on effectiveness were found.
The studies found were published in the USA, Australia,
and the UK. The number of published articles increased
over the 30-year study period: 1 article was published in
the 1980s, 2 in the 1990s, 7 in the 2000s, and 14 in the
2010s. The literature reviews did not track studies pub-
lished in countries in Latin America, Africa, and Asia.

Regarding the quality, six of the 8 reviews were con-
sidered to be high-quality reviews (AMSTAR score >7),
as detailed in Additional file 1. For more details on this
score, see Shea et al. (2007). The main features of the
reviews included are summarized in Table 1.

The term effectiveness was used differently from the lit-
erature in three studies. Kutcher et al. (2017), Yonemoto
et al. (2019), and Witt et al. (2019) used the term effec-
tiveness, but measured efficacy in different groups sepa-
rately because they did not assess the degree to which
results are generalized in terms of assessing the effects of
interventions in different settings and target populations
with a statistical analysis of effects in the subgroup and
comparison between them, as suggested by Gottfredson
etal. (2015).

Revision (author and year) AMSTAR score Total Studies applied Years surveyed Terms used by authors  Type of
studies at universities evaluation
included carried out

Harrod et al. (2014) 1 8 8 NLT to 2011 Effects Efficacy

Yonemoto et al. (2019) 8 16 1 NLT to 2017 Effectiveness Efficacy

Zechmeister et al. (2008) 8 14 1 NLT to 2007 Cost-effectiveness Cost-effectiveness

Kreuze et al. (2017) 7 16 1 NR to 2015 Effectiveness Efficacy

Kutcher et al. (2017) 7 6 1 NLT to 2017 Effectiveness Efficacy

Robinson et al. (2018) 7 21 4 NR to 2016 Types of evidence Efficacy

Witt et al. (2019) 6 39 1 NLT to 2017 Effectiveness Efficacy

Wolitzky-Taylor et al. (2019) 5 15 15 2000-2018 Effects Efficacy

AMSTAR A tool to assess systematic literature reviews, NTL no time limit, NR not reported
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Only two reviews performed meta-analysis and pre-
sented the interventions effect size (Harrod et al., 2014;
Wolitzky-Taylor et al, 2019). Therefore, data on the
effect size of the studies located could not be detailed
and compared. Table 2 shows a summary of the interven-
tion objectives and the main findings. There were also
no evaluations of the same program in terms of efficacy,
effectiveness, and cost-effectiveness. Due to this, the
results on efficacy and cost-effectiveness will be treated
separately.

Efficacy
Aspects related to intervention strategies and their
characteristics
Regarding the strategy used, most studies used
gatekeeper training, and most of them applied programs
formatted and distributed by private companies
such as QPR (Question, Persuade, Refer), ALIVE,
CampusConnect, and SafeTALK. Efforts to adapt these
programs to the local reality or the previous needs of the
institution and the target audience were not mentioned.
Most studies were delivered in person. Only a few
multimodal programs had online screening and primary
care, and a psychoeducation program was delivered
online. There were no studies found that used screening
as the only type of strategy. One study carried out a cost-
effectiveness evaluation comparing the psychoeducation
strategy with the gatekeeper one. Given the specifics
of each strategy, they will be addressed separately, with
outcomes and characteristics.

Psychoeducation

Psychoeducational interventions had the following
short-term results: increased knowledge about suicide,
increased knowledge of suicide prevention, and small
increase in suicide prevention self-efficacy. Long-term
evaluations were not described.

The interventions used at least one of these components:
didactic (reading and offering printed material), experi-
ential (modeling and dramatization of suicide prevention
situations), and motivational enhancement (use of tech-
niques adapted from motivational interviews to help par-
ticipants see suicide as a personal relevant issue).

Sensitivity analyses concluded that components men-
tioned influenced the effect rates on some outcomes
(Harrod et al, 2014). The experiential component
increased suicide knowledge more than the didactic com-
ponent. The motivational enhancement component had a
small increase in suicide prevention self-efficacy relative
to the other two components (Harrod et al., 2014).

Only three psychoeducational studies were found
in this study. This may be because 3 of the 8 systematic
reviews focused only on gatekeeper programs (Kutcher

Page 6 of 18

et al, 2017; Wolitzky-Taylor et al., 2019; Yonemoto
et al,, 2019). In all interventions, the participants were
Psychology undergraduate students.

Gatekeeper approaches

The gatekeeper strategy had the following short-term
results: increased knowledge about suicide, divergent
results on knowledge of suicide prevention, divergent
results on self-efficacy of suicide prevention, no effect
on attitudes towards suicide, and increase in behavioral
intent (Harrod et al., 2014; Kutcher et al., 2017; Wolitzky-
Taylor et al,, 2019; Yonemoto et al., 2019). Follow-up
(long-term) assessments occurred up to 6 months after
the intervention, identifying the following: increased
knowledge of suicide prevention, no effect on self-
efficacy in suicide prevention, and no effect on gatekeeper
behavior. However, sensitivity analyses concluded that
the audience to which the intervention was delivered
influenced the effect rates of some outcomes (Harrod
et al,, 2014), which will be reported below.

In the outcome knowledge about suicide, in all studies
there was an increase in the short term (Harrod et al.,
2014; Wolitzky-Taylor et al., 2019; Yonemoto et al., 2019).
In one study, the intervention was delivered to volunteer
and non-volunteer students, and the group of volunteers
showed greater effect (Harrod et al., 2014).

In the outcome knowledge of suicide prevention, there
were divergent results in the short term, with studies
showing an increase and others showing no evidence
of effect. The effect varied according to the audience to
which the program was delivered: no evidence for the
faculty, significant effect for students, and significant
effect size in programs delivered to peer counselors
(Harrod et al., 2014; Kutcher et al., 2017; Yonemoto et al.,
2019). No significant evidence on knowledge of suicide
prevention was observed in a program delivered to long-
term peer counselors (Harrod et al., 2014).

In the outcome self-efficacy of suicide prevention,
divergent results were found in the short term, with sig-
nificant increases in certain interventions and no effect
in others. In the post-test, there was an increase in two
programs delivered to peer counselors (Harrod et al,
2014; Wolitzky-Taylor et al., 2019; Yonemoto et al., 2019).
In another study, this outcome had a large effect size
in seven of the eleven interventions screened, but the
authors did not perform a sensitivity analysis to assess
the effect difference for each audience (Wolitzky-Taylor
et al., 2019). And there was a small and statistically non-
significant effect in a program delivered to students, with
a small non-significant difference between volunteer stu-
dents compared to non-volunteer students (Harrod et al.,
2014). In the long term, one of the programs delivered to
peer counselors showed no evidence of effect (Harrod
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et al,, 2014) and the others did not present this type of
assessment.

In the attitudes towards suicide outcome, there was no
significant short-term effect either in a program delivered
to faculty and staff or in a program delivered to volunteer
and non-volunteer students (Harrod et al., 2014). There
was no long-term evaluation.

The behavioral intention outcome was assessed in the
short term in only two interventions, one delivered to
peer counselors and the other to volunteer veterinary
students, and an increase was recorded in both (Harrod
et al., 2014; Kutcher et al., 2017). However, it is important
to highlight that this last study has a high risk of bias,
because a pre-test was not applied, nor was there a
control group (Kutcher et al., 2017). This program was
evaluated in another 5 studies in non-university settings
and there was no widespread recommendation by the
systematic review authors due to a lack of rigor in the
study design (Kutcher et al., 2017). There was no long-
term evaluation.

In the gatekeeper behavior outcome, there was no
evidence of follow-up effects for two programs delivered
to peer counselors (Harrod et al., 2014; Wolitzky-Taylor
et al,, 2019; Yonemoto et al, 2019). And there was a
moderate-to-long term increase in seven of nine studies
tracked by Wolitzky-Taylor et al. (2019), but no sensitivity
analysis was performed to observe effect differences
across different audiences.

The duration of the gatekeeper intervention influenced
efficacy, as longer interventions had larger effect
sizes (Harrod et al., 2014). This was mainly due to the
outcomes of knowledge of suicide prevention and self-
efficacy to intervene in someone else’s suicide attempt.
All evaluated interventions lasted from 0.5 to 3 h,
distributed in one or more meetings over a week.

The gatekeeper strategy was found in seventeen pro-
grams presenting a higher number of published interven-
tions and, therefore, a larger database. It also constituted
a strategy with a greater number of measured outcomes.

Multimodal approaches
Programs that used the multimodal approach showed
the following long-term results: reduction in completed
suicide (Harrod et al, 2014; Robinson et al., 2018),
improvement in school performance (Wolitzky-Taylor
et al, 2019), moderate size effect on suicidal ideation
(Witt et al.,, 2019), and different effect size on help-seek-
ing behavior and treatment linkage (Kreuze et al., 2017;
Wolitzky-Taylor et al.,, 2019). The studies did not measure
the short-term effect.

Programs generally combined screening and psych-
oeducation or screening and brief treatment, but not
exclusively. Due to different arrangements, the studies
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demonstrate different study designs and measured out-
comes. Follow-up assessments ranged from 1 month to
6 years. This range made it difficult to compare the pro-
grams, which is why they will be presented individually.

Harrod et al. (2014) found a multimodal program
that included restriction to lethal means at the
university, gatekeeper intervention with the academic
community, and 4 mandatory counseling sessions for
students identified with suicidal ideation in the USA.
The comparison was carried out with other similar
institutions. The suicide rate in the area where the
university was located decreased from a rate of 6.91 per
100,000 students enrolled during the 8 years prior to the
start of the program to a rate of 3.78 during the first 21
years of the program, which represents a reduction of
45.3%. This reduction occurred against a backdrop of
stable suicide rates, both nationally and in a comparison
with the other 11 largest institutions in the same location.

Witt et al. (2019) tracked only one intervention that
applied screening, gatekeeper training for teachers, psy-
choeducation for students, and enhancement of indi-
vidual counseling resources for students in Hawaii. The
psychoeducation program had didactic and experiential
components. At 1 year of follow-up, there was a mod-
erate reduction in the proportion of participants who
reported suicidal ideation (OR 0.07, 95% CI 0.01 to 0.59),
with calculations derived from the psychoeducation pro-
gram (Witt et al., 2019). Faculty members reported having
referred more students to university counseling centers,
but this increase was not measured numerically.

Kreuze et al. (2017) found a multimodal program that
performed online screening, psychoeducation, personal-
ized feedback, and online counseling using motivational
interviewing principles. After 2 months, the program
increased help-seeking behavior, both for talking to fam-
ily and friends and to look for a mental health profes-
sional. The program also reduced perceived personal and
public stigma.

Wolitzky-Taylor et al. (2019) tracked four programs
that combined screening (face-to-face or online) and
therapeutic counseling. They produced some promising
attitudinal changes but were limited in their effective-
ness with respect to changing help-seeking behavior and
engaging in treatment. In one of these studies, students
showed improvement in school performance.

Robinson et al. (2018) found a program that combined
screening and psychoeducation, offering a problem-
solving workshop for students with depression and mild
suicidal ideation. After 1 month, there was a reduction in
rates of depressive and suicidal symptoms, but there was
no effect on problem-solving ability.

In the short term, in psychoeducation and gatekeeper
strategies, there was consistent evidence of positive
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changes in knowledge about suicide and knowledge of
suicide prevention, except for one program delivered to
faculty members and staff. Inconclusive findings were
identified in the self-efficacy of suicide prevention. An
absence of change was found in attitudes towards suicide.

In the long-term, in gatekeeper and multimodal
strategies, consistent evidence of positive changes was
found in knowledge of suicide prevention, help-seeking
behavior, stigma reduction, increased treatment linkage,
and reduced completed suicide. Inconclusive findings
were identified in the reduction of depressive symptoms.
Absence of change was identified in problem solving
skills. Tables 3 and 4 summarize the main results by
strategy.

Aspects of the target population

It was not possible to verify whether the characteristics of
the target population, such as age, gender, marital status,
social class, on-campus or off-campus residency, limit
or facilitate efficacy, since the lack of data prevented the
analysis from being carried out for relevant subgroups to
examine the modification of intervention effects (Harrod
et al., 2014). Some programs were carried out in specific
undergraduate courses, such as Medicine, Veterinary
Medicine, and Psychology. However, due to the low
number of interventions with this type of publics, it was
not possible to make comparisons between them.

No systematic literature reviews were found that
addressed the efficacy of suicide prevention programs in
college students that took gender into account. However,
in the 24 studies tracked, the participation of women was
greater than that of men, ranging from 51 to 82%, in the
sample composition. An analysis of the recruitment and
selection of participants did not demonstrate any strategy
that could influence a greater participation of female
students, as information about the intervention was
offered the same way to men and women.

In some interventions, it was observed that more moti-
vated individuals result in higher levels of efficacy. In one
intervention, the voluntary participation in a QPR work-
shop (determined by self-reported motivation to partici-
pate at the beginning) was associated to better outcomes
compared to involuntary participation (Harrod et al.,
2014).

Cost-effectiveness

Aspects related to intervention strategies and their
characteristics

A study examined the potential impact of offering two
prevention programs, one focused on general suicide
education (psychoeducation) and the other on peer
support (gatekeeper), for university students (Sari et al.,
2008). The study found that the evaluated program that
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used psychoeducation had a cost-benefit ratio of US$
2.03, effect rate of 57%, and net benefits of US$ 112
million. The program that used the gatekeeper strategy
had a cost-benefit ratio of US$3.71, an effect rate of
60%, and net benefits of US$109 million, as shown in
Table 5. The study did not evaluate whether certain
characteristics of the intervention (format, sample size,
duration) are more cost-effective.

Based on estimated effect rates for general education
(psychoeducation) and peer support (gatekeeper)
programs to prevent suicide (57% and 60%, respectively),
the authors concluded that the implementation of both
programs in all Florida universities would result in net
benefits of US$ 21 million for the general education
program (psychoeducation) and US$ 32 million for the
peer support program (gatekeeper). This demonstrates
that the implementation of these programs provides net
positive benefits to society. The study did not calculate
additional costs related to the support that family and
friends may need after the loss of a loved one. These may
involve the increased use of mental health resources and
the need to take time from work or school, implying in
costs for public policies and a decrease in productivity
and/or school performance.

Aspects of the target population

The study did not present the characteristics of the target
population, such as gender proportion in the groups,
marital status of the participants, social class, and the
presence or absence of ethnic minorities. The age of the
target audience for the interventions was between 18 and
24 years old.

Discussion
The findings of this scoping review indicate that compo-
nents and participants interventions impact its efficacy.
Psychoeducation and gatekeeper interventions tend to
be more efficacious when they combine education and
training to intervene in suicidal behavior. Members of
the university community (such as faculty members and
student leaders or volunteers) are important institutional
resources that should be considered. However, the results
are not sustainable in the long term and therefore actions
must be implemented to encourage the maintenance of
the outcomes. These strategies demonstrate good results
in terms of cost-benefit, but the results cannot be gener-
alized, since only one study was found. Multimodal inter-
ventions, on the other hand, did not evaluate the same
outcomes as psychoeducation and gatekeeper interven-
tions, making it impossible to compare these strategies.
Gatekeeper training proved to be the strategy with
the highest number of published studies, a finding that
coincides with another literature review that covered
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Table 5 Evaluation of the economic impact of suicide
prevention programs
Benefit-cost effect rate Implied net
ratio benefits
(US$)
Psychoeducation 2.03 57% 112 million
Screening 3.71 60% 109 million

Source: prepared based on data from Sari et al. (2008)

programs in schools and universities (Breet et al., 2021).
However, this strategy proved to be efficacious in increas-
ing awareness about suicide and its prevention, but with
no effect on informing skills to intervene in suicidal
behavior. It may be easier to alter the subjective experi-
ence (feeling more confident in approaching suicide)
than the objective aspect (how skillfully the individual
approaches suicide), which is why it is important to assess
how such interventions affect actual performance change
(Wolitzky-Taylor et al.,, 2019). To translate the increase
in awareness into supportive behaviors and referrals to
health services, it is necessary to understand the behavior
and its determinants (Peters, 2014) or fundamental com-
ponents (Michie et al., 2011), in order to identify levers
for change, using appropriate theories and methods. Fur-
thermore, as this strategy is meant to increase help-seek-
ing behavior, it is important that affordable and effective
mental health services are available to students (Breet
etal, 2021).

Another point that deserves attention is the target
audience of the gatekeeper intervention, as better results
were found in programs delivered to peer counselors
and students who volunteer to participate. Training
people who volunteer to participate can be used to
select individuals with greater interest in the topic and
a greater sense of empathy, enhancing the effects of
the intervention and taking advantage of community
resources (Holmes et al., 2019). Peer counselors, being
veteran fellow students and playing a leadership role,
may feel more comfortable intervening in suicide risk
situations. On the other hand, it is necessary to be careful
not to generate a feeling of responsibility and guilt in
young people who face the situation of trying to prevent
the suicide of a colleague (Pistone et al., 2019). However,
in the long term, the results of the gatekeeper programs
were not maintained, which coincides with the finding
of another review on the topic (Mo et al., 2018). As for
the greater participation of female individuals in the
studies, these results are similar to the findings of other
international studies (Hamilton & Klimes-Dougan, 2015;
Millan & Arruda, 2008), in which women participate
more in screening and they value training more
gatekeeper and have greater help-seeking behavior.
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Psychoeducation and gatekeeper strategies did not
measure the effect on intermediate outcomes (increased
mental health help seeking) and final outcomes
(reduction of completed suicide). Similar results were
found in another literature review (Breet et al., 2021;
Eisenberg et al., 2012). Seeking help and connected to
the treatment could be outcomes evaluated in all types of
strategies, allowing to compare them.

Due to its characteristics, multimodal approach studies
did not evaluate proximal outcomes such as education
and training to intervene in suicidal behavior. In terms
of outcomes, available evidence suggests that this is the
best bet, albeit the costliest. However, its implementation
requires a large amount of human and financial resources
and may not be the most suitable in resource-poor
contexts. In this case, it would be more appropriate to
focus on community competencies and resources since
the beginning of the program planning, establishing a
partnership with community members and relying on
them in all phases of the program (Eldredge et al., 2016;
Wallerstein et al., 2017).

It was not possible to verify the efficacy of the screening
and restriction strategies, since in all studies they are asso-
ciated with other initiatives, especially brief intervention
(therapeutic counseling). The multimodal interventions
presented a challenge in terms of evaluation, in terms of
measuring the effects of each strategy, as they are applied
jointly and over the same time frame. These interventions
can have cascading effects that increase when they reach
the next level (van der Feltz-Cornelis et al., 2011). Bet-
ter recognition of depression (awareness) leads to treat-
ment, which in turn leads to decreased symptoms and a
lower incidence of suicidal ideation. More individuals at
risk of suicide located and referred for help may require
improved health services.

The components of the intervention show interlocu-
tions between knowledge. The results show interaction
between universal, selective, and indicated prevention,
as motivational interviewing principles used in the treat-
ment (psychotherapy) were implemented in the psych-
oeducation and multimodal programs. The personalized
feedback implemented in a multimodal program deliv-
ered online stands out. This reiterates findings about
customized interventions being more advantageous
than generalist ones, as they provide more identification,
attention, and retention (Murta & Santos, 2015).

Literature gaps

There were some gaps identified in the literature.
Most localized reviews used keywords exclusively in
English and searched databases linked to high-income
countries, which may have prevented localizing the
studies published in low- and middle-income countries.
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This result is similar to another systematic review (Breet
et al., 2021). The studies are cautious about generalizing
the results, as most studies were conducted in the USA
or countries on the European and Australian continents,
that is, high-income countries. A publication bias and/
or overestimation of the effect sizes of interventions
may be occurring in reviews due to language (Egger
et al,, 1997; Shea et al., 2007). All reviews located in this
study used only English search terms, 4 reviews used
articles in English or articles published in the USA as
inclusion criteria, and only 2 of the 8 reviews located
did not restrict the search by language (Harrod et al.,
2014; Yonemoto et al., 2019). It is possible that suicide
prevention studies were carried out in low- or middle-
income countries but were not screened by systematic
literature reviews due to a preference for studies
published in English. None of the systematic literature
reviews indicated the wide dissemination of any program.

In addition to the influence of the language of
publication, the data must be observed, bearing in mind
the sociocultural and political contexts that can impact
suicide prevention initiatives. Silverman et al. (2020)
suggest 10 initiatives to improve suicide prevention in
the Americas: improve the identification, diagnosis, and
rehabilitation of people involved in substance abuse;
invest in the training of general practitioners for early
identification, intervention, and treatment for depression
and suicide attempts; train community members
(gatekeepers) to contribute to suicide risk assessment;
establish local crisis hotlines; expand resources
for research and evaluation; establish intersectoral
collaborations, especially between governments and
non-governmental organizations (NGOs); invest in
public education; offer more attention to services aimed
at child/family relationships; reduce access to lethal
means, especially in relation to agrochemicals and
firearms; and establish national plans with well-defined
action strategies. These proposals are in line with the
research data by Machado et al. (2014) who point out 7
obstacles to suicide prevention in Brazil: taboo in relation
to suicide, lack of public awareness hotlines and help
channels, underreporting of cases, failures in care that
require training health professionals, easier access to
lethal methods, increase in chemical substance abuse,
and lack of adequate and more efficient prevention plans
that articulate local and national actions.

There was no discussion of cultural differences in
any study. The included studies provided little or no
information about their samples in terms of sociocultural
characteristics such as gender, race or ethnicity. Primary
prevention interventions targeting the general population
may not be culturally relevant to minority students,
reducing their efficacy in these subgroups, and increasing
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existing health disparities (Harrod et al.,, 2014). Studies
point to a gap in culturally adapted suicide prevention
programs for indigenous people, with no studies being
found in South America (Nasir et al., 2016). Worldviews,
values, and cultural beliefs of those who receive and those
who offer an intervention may be different and create
opportunities for these actors to interact and influence
one another, and in co-creation experiences, it increases
the effectiveness of interventions (Davis et al., 2018).
Since suicide is intrinsically affected by sociocultural
factors, there is no sure indication for generalizing the
data to other contexts.

As for the quality of literature reviews, the criteria
established by AMSTAR that were not observed in
most interventions were gray literature search, list of
studies (included and excluded), and tests to assess
homogeneity of the combined studies. In addition, the
reviews did not seek to evaluate other aspects that may
have contributed to the effectiveness of the interventions,
such as the theoretical approach used and consulting the
stakeholders. Some reviews used the term effectiveness
in situations where the term efficaciousness would be
more appropriate.

The effects of interventions have not been measured
over the long term and it is not known whether they
hold. It was not possible to evaluate the effect of
psychoeducation and gatekeeper interventions on
suicide attempts, threats, or ideation or help-seeking
behavior. Few studies have evaluated the effect of using
technologies in online screening and counseling. Studies
have not reported the capacity of the health system in the
territory to meet the mental health demands of university
students. Only two meta-analysis studies were found, and
only one of them reported the intervention effect size.

There is a lack of diversity in the populations of origin,
as only undergraduate Psychology students participated
in psychoeducation programs, which can lead to out-
come bias, as these students may have been more avid,
trained or attentive to intervention, leading to more posi-
tive effects on outcomes related to suicide prevention
(Harrod et al., 2014).

Only one study was found regarding the cost-
effectiveness of suicide prevention programs for college
students. One of the likely reasons is the lack of a
specific standard for calculating costs, although there are
efforts being mobilized to create guidelines in this area
(Gottfredson et al., 2015). As of 2015, the intervention
cost has been requested in efficacy and effectiveness
requirements, but many studies cited in this scoping
review were carried out before this date and did not
adapt to the changes. Systematic literature reviews
found few economic evaluations of suicide prevention
and intervention programs overall (Madsen et al., 2018),
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and no economic evaluation of programs targeting 0-
to 24-year-old individuals (Bennett et al., 2015), or in
interventions that make use of online platforms and cell
phone applications (Franco-Martin et al., 2018), nor
in suicide postvention programs (Szumilas & Kutcher,
2011), pointing out a gap in scientific production in this
area.

Implications for research and practice

The results of this study have consequences for research
and practice in seven observations (see Table 6 for a
summary of proposed suggestions). Replication of these
interventions in low- and middle-income countries
should be carried out cautiously. The context must be
observed and changes may be necessary, which justifies
the use of outlines that value or consider the needs of
the university community. It is suggested that managers,
researchers, and health professionals observe the
didactic components and motivational improvement in
psychoeducational interventions; the focus on student
leaders and volunteers in gatekeeper interventions; and
reaching the male audience, as women tend to more
easily adhere to suicide prevention programs, but higher
suicide rates are found among men.

The eight systematic literature reviews included in
this study suggest the need to standardize the research
methodology in this area. Authors point out the need for
greater methodological rigor in studies seeking to (a) use
specific designs such as randomized clinical trials and
quasi-experimental designs; (b) use psychometric tools
that are consistent across studies to assess core domains;
(c) publish complete descriptive statistics of the studies,
such as ¢ values and sample sizes; (d) evaluate outcomes
at specific times, that is, immediately before starting
the intervention, immediately after completion of the
intervention, and at a follow-up time to determine how
well the changes are maintained; and (e) consistently
report key variables of interest that could theoretically
impact outcomes (Wolitzky-Taylor et al., 2019).

Since the programs that used the gatekeeper strat-
egy did not maintain long-term results, future research
should assess this care in order to maintain the effects.
These are as follows: offer support networks and the pos-
sibility of connecting with other gatekeepers; customize
the training considering the level of knowledge of each
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subpopulation (lay public, health professionals, etc.); and
use technologies to provide gatekeepers with up-to-date
information on local health services, reminders, ongo-
ing feedback, follow-up materials, and summaries of
the intervention (Holmes et al., 2019; Shtivelband et al.,
2015). In addition to increasing the number of conscien-
tious people and having a support group for gatekeepers,
future research should provide certification as encour-
agement and perform replacement interventions so that
participants have the opportunity to practice their skills
(Holmes et al., 2019; Nasir et al., 2016; Shtivelband et al.,
2015). Among the intervention components, it is impor-
tant to address sociocultural aspects of suicide with the
objective of changing attitudes, since the increase in
knowledge is not enough to increase gatekeeper behavior
(Holmes et al., 2019). In the selection of participants, the
authors suggest not selecting people with a recent sui-
cidal history to participate in gatekeeper training as sup-
porters (Nasir et al., 2016).

Psychoeducation programs should combine didactic,
experiential, and motivational enhancement components
to increase their efficacy. In addition to providing edu-
cation on suicide prevention and promoting useful atti-
tudes, these programs could include knowledge about
mental health, mental health disorders, and their treat-
ments and expand the life skills of young people (teach-
ing how to deal with stress, improve communication,
and solve problems) (Grosselli et al., 2021). As a sugges-
tion for objectives and content, these authors also men-
tion “fostering the search for help (attitudes, behaviors);
improve peer support for suicidal youth; informing about
issues related to suicide (e.g., bullying, risk behavior);
reduce stigma in relation to mental health disorders and
seeking help, and reduce risk factors for suicide attempts
(hopelessness, social isolation)” (p.4).

Due to the greater participation of female individuals
in the studies, male engagement should be the target of
efforts in the design of new suicide prevention programs,
especially in terms of increasing the search for profes-
sional help (Sagar-Ouriaghli et al., 2020). In multimodal
interventions, it may not be productive to offer psychoe-
ducation to young people in emotional distress, as in the
study by Fitzpatrick et al. (2005), students with depres-
sion and mild suicidal ideation were unable to improve
their problem-solving skills. When people are distressed,

Table 6 Research priorities to promote evidence-based suicide prevention practices in universities

- Consider the context of low- and middle-income countries
- Standardize the research methodology
- Include initiatives to retain the effects of the gatekeeper strategy

- Combine didactic, experiential and motivational enhancement components in psychoeducation programs

« Seek male audience engagement
«Include a more comprehensive economic assessment
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their cognitive resources are depleted and they may have
limited energy to learn (Davis et al., 2018).

For future research, it is suggested to include a more
comprehensive economic assessment. Future studies can
be designed to assess the iatrogenic effects of interven-
tions and measure the long-term effects of the psychoe-
ducation strategy, the cost-benefit, and effectiveness of
interventions in low- and middle-income countries. Addi-
tionally, it would be beneficial to map the effects of pro-
grams on specific subgroups (observing gender, ethnicity,
sexual orientation, course period, etc.), populations from
resource-poor contexts, and/or traditional populations
(such as indigenous and quilombolas).

The main limitation of this study is the restriction in
studies covered by systematic literature reviews. We are
aware that existing systematic reviews and meta-analyses
may be subject to misinterpretations of primary studies,
omission of important primary studies, and inclusion
of low-quality primary studies by review authors. Our
objective is to alleviate this bias by evaluating the quality
of systematic literature reviews.

Conclusions

The findings of this scoping review indicate a lack of stud-
ies on the effectiveness and vast production on the efficacy
of suicide prevention programs for university students.
Evidence on cost-effectiveness is still limited to a just one
study with restricted scope for generalizability. However,
heterogeneous efficacy results have been observed depend-
ing on the strategy used, to which public it is delivered, the
analyzed outcome, and the time to measure the results.
Current approaches to suicide prevention in the university
setting emphasize knowledge and attitudes about mental
illness, the development of skills to provide help, and treat-
ment options. However, the basis of evidence for these
approaches needs to be significantly strengthened. Further-
more, new approaches must be explored because individual-
focused issues such as knowledge and attitudes may not be
the main barriers for many students who do not seek help.
Ecological and systemic approaches could help to focus on
other factors that go beyond the personal and interpersonal
dimension, but that consider the influences of the organiza-
tion, the community, and society in which the individual is
inserted, and the social and constructed environment, such
as availability and quality of services offered. The context
must be observed, especially in low- and middle-income
countries, since in these locations there may be less access
to health services by some sections of the population.
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