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Abstract

Background: The use of information and communication technology (ICT) in suicide prevention has progressed rapidly over
the past decade. ICT plays a major role in suicide prevention, but research on best and promising practices has been slow.

Objective: This paper aims to explore the existing literature on ICT use in suicide prevention to answer the following question:
what are the best and most promising ICT practices for suicide prevention?

Methods: A scoping search was conducted using the following databases: PubMed, PsycINFO, Sociological Abstracts, and
IEEE Xplore. These databases were searched for articles published between January 1, 2013, and December 31, 2018. The five
stages of the scoping review process were as follows: identifying research questions; targeting relevant studies; selecting studies;
charting data; and collating, summarizing, and reporting the results. The World Health Organization suicide prevention model
was used according to the continuum of universal, selective, and indicated prevention.

Results: Of the 3848 studies identified, 115 (2.99%) were selected. Of these, 10 regarded the use of ICT in universal suicide
prevention, 53 referred to the use of ICT in selective suicide prevention, and 52 dealt with the use of ICT in indicated suicide
prevention.

Conclusions: The use of ICT plays a major role in suicide prevention, and many promising programs were identified through
this scoping review. However, large-scale evaluation studies are needed to further examine the effectiveness of these programs
and strategies. In addition, safety and ethics protocols for ICT-based interventions are recommended.

(J Med Internet Res 2021;23(5):e25288) doi: 10.2196/25288
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Introduction

Background
Information and communication technology (ICT) has been
used for suicide prevention over the past decade. Moreover,
there is a growing body of evidence supporting the use of ICT
in the development of promising suicide prevention practices
[1,2]. ICT can be used to screen individuals at risk of suicide
on the web; offer information and help regarding suicidal
thoughts and behavior; and offer web-based assessment,
interventions, and follow-up [1-6]. The use of ICT widens
accessibility to hard-to-reach individuals who do not always
seek help in person and offers treatment opportunities to
communities with lower access to care, such as rural
communities. The use of ICT in suicide prevention can also
help professionals offer better care to their patients by combining
multiple approaches, such as using mobile apps to monitor
symptoms or providing web-based therapeutic programs [7,8].

Many opportunities arise when using ICT to expand suicide
prevention strategies. However, the pace at which ICT is
advancing makes it difficult to keep up with, especially from a
research perspective. To make better use of these different
web-based suicide prevention strategies, a better understanding
of these different uses of ICT is necessary. We identified 3
major questions. First, a better understanding of how to
emphasize the technical aspects of ICT regarding the
development, maintenance, privacy, and life cycle of the
technology would help make better choices regarding which
ICT to use in what context. For example, machine learning
offers many possibilities for identifying at-risk individuals, but
major technical and ethical considerations must be described
and taken into account. Second, we need to improve our
understanding of ICT use in suicide prevention. To support
adequate decision making, it is important to know whether
ICT-based suicide prevention strategies reach different clienteles
or if we are reaching the same individuals differently. Third, a
better understanding of the structure and efficacy of various
types of current web-based assessments and interventions is
also important. For instance, can artificial intelligence (AI) and
machine learning be used to optimize and accelerate the
assessment of individuals at risk? Is a suicide crisis intervention
by chat as effective as talking over the phone or in person? Are
web-based cognitive behavioral therapy (CBT) programs as
effective for suicide prevention as face-to-face CBT programs?
Before shifting toward using and recommending the use of these
different ICT-based assessments and interventions, it should be
noted that their effectiveness has yet to be demonstrated in the
literature.

Current Study
The available literature often refers to a specific type of ICT as
opposed to a general overview of existing ICT-based strategies
in mental health and suicide prevention. More precisely, existing
literature reviews have focused on specific ICTs such as
smartphone tools [1], web-based interventions [3], mobile apps
[4], and social media [5] or specific age groups such as youth
[6]. Based on this background and a rapidly evolving corpus of
research, we set out to review the evidence supporting the use

of all types of ICTs in different levels of suicide prevention
strategies. More precisely, we carried out a scoping review to
identify the best and most promising practices for ICT use at
all levels of suicide prevention, which are described by the
World Health Organization as the universal (entire population),
selective (specific subpopulations), and indicated (high-risk
individuals) levels [9]. ICT was defined as all materials,
software, or services used to collect, process, and transmit
information; this includes electronic, computer,
telecommunications, multimedia, and internet technologies [10].
AI was defined as all theories and techniques used to develop
machines capable of simulating intelligence [7].

Methods

Scoping Review Framework
We used the 5-stage scoping framework developed by Arksey
and O’Malley [11] and adapted by Levac et al [12] to review
peer-reviewed publications. These stages are (1) identifying
research questions; (2) identifying relevant studies; (3) selecting
studies; (4) charting data; and (5) collating, summarizing, and
reporting results. A scoping review allows researchers to explore
the available data on various aspects of a theme instead of just
one [11,12]. This provides an overview of the relevant literature
that helps to identify the various ICT and suicide prevention
strategies examined by researchers since 2013 and to document
their effects. The Center for Research and Intervention on
Suicide, Ethical Issues, and End-of-Life Practices decided to
better understand the use of ICT in suicide prevention as of
2013 following the publication of the book Suicide prevention
and new technologies: Evidence-based practice [13]. This book
provides an overview of new technologies in suicide prevention
and demonstrates the need for further research in this area. As
ICT tools, contents, and use evolve rapidly, a 5-year timeframe
seems relevant to address the current state of ICT preventive
practices and research. For example, major social networks have
changed their policies toward content related to suicidality.
During the 2019 International Suicide Prevention Day, Facebook
revised its policy of preventing self-harm and suicide by banning
graphic representations of suicidality, which could change the
level of exposure of individuals vulnerable to suicide. At the
same time, the rapid development of scientific knowledge and
technology has been noted many times. For example, a review
of the scientific literature published in 2013 identified 5
scientifically evaluated mobile apps for child and adolescent
mental health [14], whereas Grist et al [15] identified 19 more.
In addition, web-based platforms such as Parler or 4Chan were
not as widely known and used 10 years ago. Including older
technologies and neglecting to consider the rapid content change
of internet content over the years may skew results toward
obsolete prevention strategies.

Summary of Search Strategy

Identifying the Research Question
The research question identified for this scoping review aims
to guide future program development and implementation by
establishing an inventory of strategies using ICT that have been
the subject of research in recent years. Following the PRISMA
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(Preferred Reporting Items for Systematic Reviews and
Meta-Analyses) recommendations, the research question was
developed using the PICO (population, intervention, comparison,
and outcomes) conceptual tool [16]. Note that an adaptation of
PICO was made through an amalgamation with the SPIDER
(sample, phenomenon of interest, design, evaluation, research
type) tool by Methley et al [17] to facilitate the consideration
of the psychosocial nature of the research object. Consequently,
the research question was “How information and communication
technology (ICT) can be used in intervention and prevention of
suicide among the general population, people at risk, or suicidal
people of all ages and conditions combined to contribute to the
reduction of any indicators relating to suicidality?” This question
was selected to promote the instrumental use of the research
results [18].

Identifying Relevant Studies
The search strategy consisted of identifying key concepts related
to ICT-based suicide prevention and intervention, developing
a provisional syntax specific to each database for pretesting,
and determining the definitive syntax based on the pretest
results. The keywords used to construct research syntaxes were
extracted from natural (everyday vocabulary) and controlled
(indexer terms) language terms and based on the central concepts
associated with the research questions. The researched concepts
were suicidal behavior, ICT (AI, machine learning, application,
social network, and mobile technology), intervention
(information, education, prevention, decision making, and
intervention), and program evaluation. The final syntax based
on these keywords and used with each database searched is
presented in Multimedia Appendix 1. PubMed, PsycINFO,
Sociological Abstracts, and IEEE Xplore were searched for
publications from January 1, 2013, to December 31, 2018. The
selection of each database was carefully thought out by the

research team (2 senior researchers in suicidology, 2 ICT
experts, 1 postdoctoral student, 1 doctoral student, and 1
specialized librarian who provided support) to include data in
the medical field, psychology, social and behavioral sciences,
and ICT. The number of databases chosen was in line with that
of other reviews that focused on specific ICTs and mental health
[5,19]. In addition, the choice of databases was based on the
following 2 criteria: the number of documents they contain and
the degree of overlap of the content indexed in each database
[20]. The final choice was made to select high quantities of
indexed documents in databases and databases with less content
overlap to maximize the completeness of the retrieval process.

Selecting Studies

The final search syntax identified 3848 publications that were
imported for EndNote selection. From these, 1391 duplicates
were removed. The remaining 2457 publications were then
sorted according to the inclusion and exclusion criteria applied
by 5 research assistants against titles and abstracts only.
Interrater reliability was assessed for 100 publications.
Agreement reached 89% and a Cohen κ statistic of 0.704 was
achieved, which is considered substantial by Cohen [21]. The
studies covered in our review used various methods (qualitative,
quantitative, and mixed methods) and were drafted in English
or French. They had to provide original empirical or descriptive
data. Literature reviews, editorials, theoretical articles, and
studies focused only on ethical or legal issues surrounding
ICT-based suicide prevention were excluded. The included
articles had to directly address suicide prevention strategies
using ICT. All studies that used death by suicide, suicidal
ideation, or suicide behavior as outcomes were considered. The
PRISMA flow chart [16] of our study presented in Figure 1
provides an overview of our study selection process.
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Figure 1. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flow diagram.

Charting, Collating, Summarizing, and Reporting Data

A form was developed in Microsoft Excel to retrieve pertinent
information from selected qualitative, quantitative, and mixed
methods studies to optimize data charting. A research team
tested the form before use. It included 10 items: title, objectives,
research design, instruments of measure, type of suicide
prevention (universal, selective, or indicated), technology
category, participant characteristics, results associated with
effects and benefits regarding lowering suicidal behavior,
clinical and scientific contributions, and recommendations. The
research team thoroughly examined 5 independent studies with
10 items and then compared the results. Following this analysis,
precision was applied to the exclusion criteria of the studies.
Verbal telephone interventions were excluded from this review.
Considering the large quantity of data available on suicide
prevention telephone interventions [22-24], studies addressing

these types of interventions were excluded from this scoping
review. However, interventions based on text messaging and
smartphone apps were included as new ICT-based interventions
relevant to this review. After criteria validation, a summary of
pertinent information was prepared for each study included. No
systematic methodological quality evaluation was carried out
in accordance with the scoping review methodology [11].

Results

General Information
Our search of PubMed, PsycINFO, Sociological Abstracts, and
IEEE Xplore yielded 3848 articles. After removing 1391
duplicates and 2265 articles based on a perusal of title and
abstract, 192 texts were read in full for the final screening. This
allowed us to remove an additional 77 articles, leaving 115
articles for the scoping review. We also noticed through our

J Med Internet Res 2021 | vol. 23 | iss. 5 | e25288 | p. 4https://www.jmir.org/2021/5/e25288
(page number not for citation purposes)

Rassy et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


analysis that the number of publications increased in 2016 and
2017, and the scientific articles focused more on selective and
indicated suicide prevention strategies.

Classification of Interventions’ Efficacy
In the context of this scoping review, we aim to provide a
general portrait of existing suicide prevention strategies based
on ICT. It does not aim to determine the quantitative
effectiveness of such interventions. Therefore, a prevention
strategy is considered effective when it is based on rigorous
theory and when it has been evaluated by a minimum of 2
studies with a quasi-experimental approach [25]. Typically, in
traditional systematic reviews, identifying evidence-based
practices requires a weighting of the methodological quality of
primary studies, unlike the scoping review [12]. If the relevant
studies are randomized trials, the body of evidence begins with
high certainty. If the relevant studies are observational, the body
of evidence begins with low certainty [26]. Certain strategies
may, however, be presented as promising when at least one
observational or randomized study supports its efficacy.
Therefore, we considered all interventions that have
demonstrated effectiveness in any type of research design
(qualitative, quantitative, or mixed studies).

Universal Suicide Prevention Strategies
In total, 10 of the studies selected referred to universal suicide
prevention strategies (Table 1). These addressed 2 main program
categories: (1) health promotion and suicide prevention through
the use of educational websites and (2) health promotion and
suicide prevention through awareness campaigns and social
media psychoeducation. These programs were accessible to all
participants. The types of websites identified were
information-based, interactive, forums, and chats. Social media
platforms included Facebook, Twitter, and personal and
professional blogs. In general, the effects of these programs on
perceptions and knowledge have been poorly evaluated.
Universal suicide prevention strategies included the SUPREME
(Suicide Prevention through Internet and Media-Based Mental
Health Promotion) project [27], the Storytelling project [28],
the It Gets Better project [29], the Live Through This project
[30], and Media-Based Prevention Messages [31]. Although
these different universal strategies could have some effects on
the negative emotions of participants [32], they primarily play
a potential role in reducing the stigma associated with suicide
[30,33] and suicidal ideation and behavior [27,30,32] and
increasing web-based suicide prevention knowledge [31,34,35],
mental health literacy [32,33], and web-based help seeking
[33,34]. Table 1 presents a description of the studies that referred
to universal suicide prevention strategies.

Table 1. Universal suicide prevention strategies.

Results and com-
ments

ExamplesTargeted
population

ICTa usedPro-
grams, n

ObjectivesIdentified
studies

Type of program

Results in terms of
reducing suicidal
ideation and behav-
ior, increasing men-
tal health literacy,
and increasing web-
based help seeking
seemed promising.

“SUPREMEb”
project [27] and
“Live Through
This” [30]

2[27,28,30,32]Health promotion
and suicide preven-
tion through the use
of educational web-
sites

••• Young
people

WebsitesImprove mental
health and
well-being

• Interactive
modules • Young

adults• Educate and in-
crease aware-
ness of young
people of men-
tal health and
suicide preven-
tion

• Forums
• At-risk

groups

• Prevent stigma
• Encourage help

seeking and
service use by
young people

• Promote protec-
tive factors

Results in terms of
reducing suicidal
ideation and behav-
ior and improving
knowledge, atti-
tudes, and asking for
help on the web
seemed promising.
However, further re-
search was needed.

“It Gets Better”
project [29] and
“Media-Based
Prevention
Messages” [31]

4[29,31,33-36]Health promotion
and suicide preven-
tion through aware-
ness campaigns and
social media psy-
choeducation

••• Young
people

Presenting,
broadcasting
and sharing
messages on
social media

Increase social
media users’
awareness of
the existence of
and issues asso-
ciated with sui-
cide and its
prevention

• At-risk
groups

aICT: information and communication technology.
bSUPREME: Suicide Prevention through Internet and Media-Based Mental Health Promotion.
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Selective Suicide Prevention Strategies
We identified 53 studies that dealt with selective suicide
prevention strategies (Table 2). From these, 9 different selective
suicide prevention program categories emerged, and each had
multiple different outcomes. These strategies ranged from
identifying people at risk to web-based self-management and
training programs. Some were designed to be used alone,
whereas others were part of a larger intervention program
involving direct contact between suicidal individuals and suicide
prevention resources. The programs targeted distressed
individuals and groups at risk, that is, health professionals. ICT
use varied according to the desired outcome. For example,
algorithms were used to identify individuals at risk for suicide
on the web, as advertised by Google AdWords, which is now
known as Google Ads [37,38]; interactive websites were used
to support the assessment and management of mental health

disorders in collaboration with a mental health professional
[39]; and training modules, web-based exercises, and multimedia
presentations were used to enhance knowledge, understanding,
and attitudes regarding suicide prevention and intervention
[40-42]. Programs using algorithms to identify at-risk
individuals seemed most promising for identifying people at
risk for suicide versus those not at risk [37,38,43-58]. These
algorithms analyzed suicide risk on the basis of different
elements, including speech and linguistic characteristics, medical
notes, search engine ad clicks, and profiles from web-based chat
sessions or social media [37,38,43-58]. Although these
algorithms helped identify individuals at risk for suicide, a
clinical application of these algorithms is yet to be developed,
as little is known about the effectiveness of these programs in
increasing actual web-based and in-person help-seeking
behaviors.
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Table 2. Selective suicide prevention strategies.

Results and com-
ments

ExamplesTargeted popula-
tion

ICTa usedPrograms, nObjectivesIdentified
studies

Type of program

This technology
seems effective in

Analysis of
speech and

2[44-47]Identifying at-risk
individuals through

••• Individu-
als present-

Analysis of
characteristics

Identify indi-
viduals at risk
for suicideautomatic analysis distinguishing suici-sound character-ing riskfrom observa-
and qualifyof their linguistic dal from nonsuici-istics program

[45-47]
factors at
assessment
interviews

tion of spoken
languagerisk level

based on
characteristics dur-
ing face-to-face
consultations

dal individuals. A
clinical use of this
technology is yet
to be developed.

speech charac-
teristics

This technology
seems effective in

The “Safety-
Net” program
[56]

1[54-57]Identifying at-risk
individuals through
automatic analysis
of medical file

••• Individu-
als present-
ing risk
factors

Analysis of
written lan-
guage

Identify indi-
viduals at risk
for suicide
and qualify

distinguishing suici-
dal from nonsuici-

during as-risk levelnotes and/or re-
search data

dal individuals. A
clinical use of this
technology is yet
to be developed.

sessment
interviews

based on data
(medical file
or research
data) from
clinical obser-
vations by
clinicians or
researchers

This technology
seems promising.

Suicide mean-
ing making ap-

0[43,58]Identifying at-risk
individuals through

••• Individu-
als present-

Analysis of
written lan-

Identify indi-
viduals at
high risk forautomatic analysis A clinical use ofplied in specific

contexts [58]
ing risk
factors
during

guage
suicide based
on characteris-

of their linguistic
characteristics dur-

this technology is
yet to be devel-
oped.written ex-

changes
tics of their
words or re-

ing chat sessions or
on written forms

sponses

This technology is
innovative. Further
research is needed.

Program to
screen suicidal
individuals
based on tweets
[52,59]

4[48-53,59-62]Identifying at-risk
individuals through
automatic analysis
of their linguistic
characteristics on
social media

••• Social me-
dia users

Analysis of
written lan-
guage

Examine writ-
ings of social
media users
to automatical-
ly identify in-
dividuals at
risk for sui-
cide and offer
them proac-
tive help

The number of
clicks on targeted

Web-based sen-
tinel program
[37]

2[37,38]Identifying at-risk
individuals through
targeted ads on
search engines

••• General
public

Search engine
algorithm and
targeted ads

Identify suici-
dal individu-
als through
their queries
on search en-

ads serves as an in-
dicator. There are
too few results to
date to evaluategines
these programs’ef-• Suggest help

resources fectiveness in in-
creasing the web-
based help-seeking
behaviors of suici-
dal individuals.

This type of pro-
gram allows identi-

EMPATHYb

[63] and

3[63-69]Web-based identifi-
cation programs
tailored to different
groups

••• Individu-
als at risk
for suicide

Web-based
standardized
risk assess-
ment question-
naires with re-

Identify vul-
nerable
groups using
mailing lists
or websites to

fying individuals at
risk who have no
contact with health

HEARc for
nurses [69]

services. Utiliza-sponse algo-direct them
tion rates for pro-rithms adapt-toward help
posed resources
seem encouraging.

ed to assess-
ment results

resources
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Results and com-
ments

ExamplesTargeted popula-
tion

ICTa usedPrograms, nObjectivesIdentified
studies

Type of program

Improves patient
engagement in un-
derstanding their
situation and in
managing their
treatment.

myGRaCE deci-
sion support
system [39] and
YouthCHAT
[70]

• Individu-
als receiv-
ing sup-
port from
a health
profession-
al

• Interactive
website

• Web-based
evaluation
tool

• Algorithm
tool for redi-
recting to re-
sources

• Development
of a web-
based person-
alized inter-
vention plan

1• Support evalu-
ation and
management
of mental
health prob-
lems in con-
junction with
a mental
health profes-
sional

[39,70]Web-based mental
health self-evalua-
tion programs

Program member-
ship rates are rela-
tively low. Individ-
uals tend more of-
ten to experience a
decrease in suicidal
ideation and depres-
sion symptoms.
Programs are of-
fered alone or in
conjunction with
clinical follow-up
by a professional.
Results are hard to
compare.

MindSpot Clin-
ic [77]

• Individu-
als with
low-inten-
sity mental
health
problems

• Interactive
website

• Psychoeduca-
tion module

• Multimedia
presentation

• Web-based
exercises

• Discussion
and consulta-
tion forum

5• Facilitate
web-based
mood self-
management
and improve
quality of life
through a
cognitive be-
havioral inter-
vention

[71-81]Web-based mental
health self-manage-
ment program with
measures of impact
on suicide risk

These programs al-
low improving
knowledge and atti-
tudes. They seem
less effective in
changing interven-
tion practices if not
offered along with
certain forms of
face-to-face prac-
tices.

Question, Per-
suade, Refer,
and Treat pro-
gram [40,84]

• Profession-
als

• Sentinels

• Website
• Training

modules
• Multimedia

demonstration
• Web-based

exercises

5• Improve
knowledge,
attitudes and
suicide pre-
vention prac-
tices of profes-
sionals and
sentinels

[40-42,82-87]Web-based suicide
prevention training
programs

aICT: information and communication technology.
bEMPATHY: Empowering a Multimodal Pathway Toward Healthy Youth.
cHEAR: Healer Education Assessment and Referral.

Using ICT to identify individuals at risk for suicide in school
(from elementary school to medical school) or community
settings has been associated with increased mental health
literacy, help-seeking behavior, and use of help resources
[63-65]. For example, in the Health Education Assessment and
Referral (HEAR) program, medical students anonymously
responded to a web-based questionnaire on suicide risk and
various mental health issues. The program allowed identifying
students at risk for suicide and referring them to a medical
school psychiatrist or psychologist through a web-based
platform. As a result, the use of medical schools’ mental health
services increased from 11.5% to 15% over 4 years [64].

Our review also identified web-based self-assessment and
self-management programs. For example, myGRaCE is a
decision-making support system that combines service user
self-assessment and practitioner expertise by comparing the

user’s self-assessment against a practitioner’s assessment [39].
Most of the participants in this study agreed that myGRaCE
helped them assess their personal security, understand what
puts them in danger, and what areas they should change in their
lives. Self-assessment programs are also a way to engage young
people and adults by helping them understand their situation
and identify ways to take control of their health [39,70]. As for
web-based self-management programs, results showed that
many programs could, in some cases, significantly reduce
suicidal ideation [71-74] and increase chances of resorting to
mental health interventions [75,76]. However, the rate of
adherence to these types of programs remains low. Examples
of these include MoodGYM [71], MindSpot Clinic [77],
different types of internet-based cognitive behavioral therapy
(iCBT), Thrive [73], the Sadness program [78], and CATCH-IT
(Competent Adulthood Transition with Cognitive, Behavioral,
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Humanistic and Interpersonal Training) [74]. These programs
were offered either alone or in combination with clinical
follow-up. Users seemed to appreciate the mobile apps used for
self-management and suicide prevention training. Many
web-based suicide prevention programs have been tested for
their efficacy. These programs were intended for gatekeepers
who work with adolescents [82], gatekeepers in school settings
[83], mental health professionals [40], health professionals in
general [41,42,84], Veterans Affairs providers [85], and graduate
students [86]. In some cases, face-to-face training developed
more knowledge and suicide prevention skills than web-based
training [84]. In addition, an increase in suicide prevention
knowledge was often observed within the first months post
training but often decreased over time [82]. Details of the studies
that referred to selective suicide prevention strategies are
presented in Table 2.

Indicated Suicide Prevention Strategies
Regarding the indicated suicide prevention strategies, we
selected 52 studies for our review and identified 9 program
categories. These programs, presented in Table 3, were offered

by health professionals or psychosocial help services and
covered suicide risk assessment triage and monitoring, crisis
intervention, low-intensity psychological interventions,
psychotherapy for individuals at risk for suicide, and
technological tools to support face-to-face interventions. The
ICTs used for these programs included classification algorithms,
chats and text messages, mobile apps, and interactive clinical
intervention websites. Examples of these programs include the
Mental Health eClinic [55], a web-based assessment and
self-management program; Reframe-IT [88], an internet-based
CBT program for high school students at risk for suicide;
MYPLAN [89], a mobile phone safety plan app for supporting
people at risk for suicide; dialectical behavioral therapy Coach
Mobile [90], a CBT support intervention mobile phone app;
and RAFT (Reconnecting After a Suicide Attempt) [91], a brief
web-based outreach intervention for people who attempted
suicide and who lost contact with services. In general, ICT-based
self-assessment tools have been reported to be as effective in
person as in hardcopy format in identifying suicide risk warning
signs [92].
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Table 3. Indicated suicide prevention strategies.

Results and com-
ments

ExamplesTargeted popula-
tion

ICTa usedPrograms, nObjectivesIdentified studiesType of program

Electronic assess-
ment tools seem

Web-based
Columbia Sui-

4[92-97]Development of
web-based sui-

••• Individu-
als at risk

Electronic
clinical in-

Propose sui-
cide risk as-
sessmentcide risk assess-

ment tools
as effective as
hardcopy ver-
sions. They allow

cide Severity
Rating Scale
[93]

for suicide
in contact
with health
services

strument
tools admin-
istered elec-
tronically in

• Response
selection al-
gorithm internet users at
based on as-clinical con- times to reveal
sessment re-texts their suicidal be-
sults haviors more eas-

ily

This type of algo-
rithm allows re-

CAT [98]1[98]Use of artificial
intelligence and

••• Individu-
als at risk

CATbReduce
completion
time for sui-machine learning ducing the num-for suicide
cide risk as-to optimize com- ber of itemsin contact
sessmentpletion time for needed to assess

suicide risk.
with health
servicestoolssuicide risk as-

sessment tools

This type of pro-
gram allows

Mental health
eClinic [99]

1[99]Use of triage sys-
tems by ICT to
assess suicide
risk

••• Individu-
als at risk
for suicide
in contact
with health

On-lining of
clinical sui-
cide risk as-
sessment
tools

Improve
triage of in-
dividuals at
risk for sui-
cide who

identifying young
people at risk for
suicide and offer-
ing them clinicalservicesuse health • Risk-level

classifica-services treatment more
rapidly.tion algo-

rithm based
on scores

• Targeted of-
fer of re-
sources

• Automatic
alert to the
clinical
team

Text messages
and internet chat

Kids Help
Phone

3[68,69,84,85]Crisis interven-
tion via text mes-

••• Young
people are

Text messag-
ing

Intervene in
a crisis situa-
tion via textsaging or internet

chatting
interventions
seem a viable al-
ternative to tele-

LIVECHAT
Project [100]

and RAFTc [91]

the priority
target
group of
these inter-

• Internet
chattingmessaging

or internet
chatting

• Computer-
ized system phone interven-

ventions.for process- tions for certain
groups. However,They can,ing text
interventionhowever,messages
strategies adaptedbe used toand chat ex-
to these modes ofreach otherchanges
communicationage groups
need to be devel-
oped.

The use of con-
tent written on

Patient’s social
networking

1[101,102]Use of web-based
publications by

••• Suicidal
individuals

Content of
posts writ-

Assess sui-
cide risk
and inter-patients as inter- social networkssites as a clini-

cal tool [101]
receiving
mental
health ser-

ten on social
networksvene using a

person’s
vention support
material

by patients al-
lows a better un-
derstanding ofvicesweb-based
the situation anddiscourse
helps perform a
suicide risk as-
sessment, espe-
cially in the case
of patients who
deny such behav-
iors.
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Results and com-
ments

ExamplesTargeted popula-
tion

ICTa usedPrograms, nObjectivesIdentified studiesType of program

These programs
bring about a
small decrease in
suicide risk
among partici-
pants.

Reframe-IT
[88], Fitmindkit
[102], EMPA-

THYd [63], and

SMARTe Men-
tal Health
Project
[110,113]

• General
population

• Individu-
als re-
ferred to
programs
by clini-
cians

• Interactive
website

• Web-based
exercise
module

• Discussion
forum

• Multimedia
presentation

7• Intervene
with individ-
uals at risk
for suicide
using a cog-
nitive behav-
ioral ap-
proach

[1,31,63,68,88,102-114]Web-based man-
agement and low-
intensity interven-
tion for individu-
als at risk for sui-
cide

These apps seem
to help reduce the
danger of suicide
and the urgency
of self-harm. Per-
ceptions are posi-
tive, and apps al-
low reaching
young people in
isolated communi-
ties.

DBTf Coach
Mobile [90] and
AIMhi Stay
Strong iPad
[101]

• Individu-
als receiv-
ing mental
health ser-
vices

• Aboriginal
young peo-
ple

• Interactive
mobile app

• Algorithm
for provid-
ing respons-
es and offer-
ing re-
sources
based on in-
formation
provided by
the user

2• Support
face-to-face
clinical inter-
vention

• Support abo-
riginal
young peo-
ple by com-
plementing
face-to-face
intervention

[90,115-121]Mobile apps used
as part of treat-
ment follow-up
with suicidal indi-
viduals

The use of an app
facilitates disclo-
sure of suicidal
and self-harm be-
haviors. Regular
monitoring of
symptoms helps
adjust interven-
tion strategies.

Depression
Project [123]

• Individu-
als diag-
nosed with
a mood
disorder
and receiv-
ing mental
health ser-
vices

• Digitaliza-
tion of
screening
tools

• Mobile app
• Contact

with inter-
vention
team via au-
tomated
alerts

• Automated
sending of
text mes-
sages

3• Conduct
regular eval-
uations of
individuals
and their
symptoms
to inform
and adjust
intervention

[107,122,123]Use of web-based
monitoring tools
to improve psy-
chological fol-
low-up of individ-
uals at risk for
suicide

Users appreciate
the text messages
and deem them a
good way of
keeping in touch
with care ser-
vices. Help-seek-
ing behaviors in-
crease, and self-
harm behaviors
decrease.

Postattempt fol-
low-up program
by text messag-
ing [124]

• Suicidal
individuals
receiving
mental
health ser-
vices

• Automated
sending of
predrafted
text mes-
sages, in-
cluding en-
courage-
ment and
appointment
date re-
minders

3• Offer tai-
lored fol-
low-up fol-
lowing a
suicide at-
tempt to in-
crease treat-
ment use
and reduce
suicidal be-
haviors and
self-harm

[91,124-126]Follow-up pro-
gram by automat-
ic text messages
for individuals at
risk for suicide

aICT: information and communication technology.
bCAT: computerized adaptive testing.
cRAFT: Reconnecting After a Suicide Attempt.
dEMPATHY: Empowering a Multimodal Pathway Toward Healthy Youth.
eSMART: Systematic Medical Appraisal, Referral and Treatment.
fDBT: dialectical behavioral therapy.

In some cases, web-based self-assessment tools, as opposed to
face-to-face tools, seemed to facilitate the disclosure of suicidal
behavior [93]. AI has also been shown to be effective in
optimizing the web-based assessment of suicide behavior by

using an item response-based computer-adaptive simulation to
reduce the length of a suicide risk assessment tool [98]. As for
ICT-based triage systems, the use of the Synergy Online System
allowed young people to complete a web-based clinical
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assessment before a face-to-face or web-based clinical
appointment, who were to be prioritized and contacted
immediately in case of high suicide risk [99]. Web-based crisis
interventions by chat or SMS text messaging have been on the
rise and seem to be an alternative to phone interventions for
some groups. Studies comparing chat services with SMS text
messaging have shown similar results [127]. However, users
of chat services, such as 113Online [128], were more likely to
be at a high level of suicide crisis, had more mental health
problems, were younger, and were more often to be women
compared with crisis hotline users. In addition, interventions
delivered through chat services were longer and more
complicated, and fewer changes were observed in the
individual’s emotional state [127,128]. Interventions have yet
to be developed and adapted to this type of technology; the fact
that interventions designed to be delivered by telephone were
delivered by chat or SMS text messaging without being adapted
to these other media was considered a major limitation [128].
Some studies also analyzed content posts by suicidal patients
on social networking sites to better assess suicide risk, especially
in patients denying suicidal behavior [101,129]. Although social
media content helped with better understanding a person’s
situation, there were many ethical concerns regarding this data
collection method [129].

Self-management and iCBT programs seemed to reduce suicidal
ideation. Unlike iCBT and self-management interventions
addressing general mental health in the selective suicide
prevention section, these interventions specifically addressed
user suicide behaviors. Examples of these programs included
Empowering a Multimodal Pathway Toward Healthy Youth
[63], Reframe-IT [88], Fitmindkit [102], Safe conversation
[103], Latitudes [103] and PrevenDep [104]. Intervention goals
included developing basic problem-solving skills [88] and
cognitive restructuring [105] to reduce suicide risk. Other ICT
suicide prevention interventions include using computer alerts
or mobile apps to apply a safety plan. These ranged from a
system alerting the clinician not to forget to use the safety plan
with a patient [130] to a mobile app of a personalized safety
plan that patients could have on their phones at all times
[89,115]. Research has demonstrated a good level of
acceptability [131] for these interventions, but further evaluation
of their effects on suicidal behaviors is necessary. Mobile apps
have also been used to support therapeutic follow-up for suicidal
patients [90,115,116], including for specific groups such as
Aboriginals and Torres Strait Island Australians [117]. These
mobile apps seemed to help reduce suicidal danger and self-harm
[90,118], reach young people in isolated communities [132],
and increase adherence to face-to-face follow-ups [119].

Discussion

Limitations
The rapid expansion of ICT use in suicide prevention has
preceded the development of theoretical models to orient its
methods and content and the accumulation of sufficient
empirical research to indicate what is most helpful and what is
not helpful. In this context, common sense has been the guiding
principle, resulting in a plethora of suicide prevention activities

being implemented with limited research evaluations of their
effectiveness slowly following. Many of the most widely used
ICT suicide prevention services have never been evaluated.
Therefore, the published studies concern a small nonrandom
sample of select interventions that a few researchers have been
interested in studying. When little or no research has been
published on ICT programs, this does not mean that they are
not effective. Similarly, when there are promising empirical
data on the benefits of a program, this does not mean that it is
better or more useful than programs that have not been studied.
Furthermore, we do not know if the promising results reported
will stand the test of time, as more research is conducted using
more rigorous research methodologies. Therefore, any
conclusions drawn from the limited scientific publications must
be considered preliminary and hopefully will be subject to
verification in the future.

Contributions
This scoping review on ICT use in suicide prevention shows
that a large number of studies have been published in the past
few years [1,3,5]. Our findings shed light on the use of ICT in
different types of universal, selective, and indicated suicide
prevention strategies.

Amid publications with the potential to reach a large population,
there are only a few publications on the use of ICT in universal
suicide prevention [27-35,133]. Our findings reveal that there
are around 85% fewer studies on universal prevention strategies
than those on selective and indicated strategies. The 10
publications we identified describe health promotion and suicide
prevention through educational websites, web-based awareness
campaigns, and social media [27-35,133]. The limited empirical
findings suggest that these programs may play a role in
increasing general mental health literacy and the incidence of
help-seeking behavior, which are associated with reduced
suicidal ideation and behavior. However, the effects of these
programs on perceptions and knowledge have rarely been
investigated. It is important to identify which characteristics of
educational websites, awareness campaigns, and postings on
social media are associated with positive changes in help seeking
and reductions in suicidal ideations and behaviors. Furthermore,
it is essential to develop effective means for identifying sites
and postings that are helpful and notifying users about or
orienting them toward internet content that may be of help to
them.

Selective suicide prevention strategies using ICT consist of
programs that identify specific subpopulations to offer
specialized support to reduce suicide risk. They particularly
targeted young people and various at-risk groups (eg, the lesbian,
gay, bisexual, transgender, queer, and other community; sexual
minorities; and aboriginal communities) through their profiles
and linguistic characteristics (eg, chat sessions, web-based
written forms, and social media) or by analyzing their medical
records and research data. They also include targeted web-based
advertising, web-based self-assessment and self-management,
and web-based training. A larger published body of research
indicates that these approaches are promising, particularly in
controlled environments such as schools. School programs using
ICT, such as HEAR, have been shown to have a positive impact
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on mental health help seeking and service use in youth [64].
Programs targeting specific subgroups of the general population
have been shown to increase mental health literacy and the
chances of using mental health services, but this effect seems
to decrease over time [71,73,74,77,92]. Therefore, it is important
to focus on the sustainability of the effects of programs that
have an initial positive impact. The novelty of an intervention
may be associated with greater effects. If novelty is a key feature
of programs’ success, then either the programs need to be
constantly changed and renewed to sustain their impact or the
programs need to be continually replaced by new and different
activities to ensure that people will continue to be helped over
time. Therefore, both approaches may be proven to be
unsustainable over time. This rapid effect can also give a false
sense that resorting to web-based strategies is sufficient.
However, web-based help does not replace face-to-face or direct
support and care from trained professionals. These different
selective suicide prevention strategies should only be used in
addition to face-to-face type of help and interventions.
Moreover, our empirical findings show that more research is
required to better distinguish between false positives and false
negatives in these web-based identification techniques. It is of
utmost importance to help identify at-risk groups and avoid
discarding individuals who are assessed as false negatives too
quickly. A false impression of security can put these individuals
at a greater risk.

Where indicated suicide prevention strategies are concerned,
programs vary, including using ICT in suicide risk assessment
triage, monitoring suicide risk, crisis intervention activities, and
psychotherapy. The programs were offered on the web only
(eg, websites, mobile phone apps, and chats), but they were
sometimes supported by face-to-face interventions. In some
instances, they were found to be efficient (eg, shortened
web-based assessments), and sometimes they were
time-consuming (eg, interventions were longer in chat sessions).
ICT-based and self-management interventions seem promising,
as they address suicidal behaviors directly and offer alternatives
for coping with suicidal thoughts by developing problem-solving
skills [88,90-92]. In addition, specific at-risk groups in isolated
communities where other services are not available may benefit
from mobile apps used for patient follow-up.

Ethical Considerations to Address in the Future
Many of the studies included in this review raised security and
ethical concerns regarding web-based suicide prevention
practices. Ethical concerns range from a lack of training and
web-based moderators’ skills to the lack of an evidence-based
framework providing guidelines for the secure use of ICT [35].
As mentioned by Robinson et al [35], it is ethically necessary
to provide security protocols and a clear code of ethics for safe
web-based intervention. Another ethical concern is that all
individuals have the right to privacy, including web privacy
[101,129]. Thus, there is reason to question whether the content
analysis of web-based social media posts, emails, and other
web-based sources of information is an ethical research endeavor
if informed consent is not obtained from the individuals who
have posted the information [101,129]. Beyond security and
privacy, there are many other ethical concerns regarding
web-based surveillance, informed consent, communication,

controls, and disclosure [134,135]. For example, a proper ethical
assessment of risks and benefits to the use of different ICT
strategies is rarely, if almost never, considered in the
development process. There is also a major ethical concern
regarding reducing or eliminating in-person services and
replacing them with insufficient web-based solutions that may
appear to present better cost-effectiveness without proper
in-depth assessment. With this concern, web-based interventions
should always be combined with in-person formal help and
intervention services. This raises many concerns and provides
plenty of grounds for further research aimed at ensuring safer
and more ethical use of ICT in suicide prevention.

Conclusions
As the number of studies on ICT use in suicide prevention is
growing, the published literature needs to be reviewed regularly.
This scoping review shows that ICT use in suicide prevention
provides an interactive, personalized, readily available, and
accessible approach to reach various populations for
identification of at-risk individuals and to provide support. ICT
may provide a sense of being connected to people who are
otherwise isolated and reluctant to use offline services.
Promising published findings on web-based intervention content
includes psychoeducation and skills training. As digital help
proliferates, one should consider whether this means that
help-seeking and suicide prevention activities will replace
traditional offline services. However, in some areas where
radical changes were expected, existing modalities continue to
be used (eg, individuals did not stop using in-person services
when telephone phone crisis lines appeared, and these telephone
lines reached a different audience and complemented existing
services). The extent to which ICT will become the main source
of suicide prevention activities will depend upon its efficacy in
helping people, compared with and as a complement to existing
services and activities.

Although there is a growing body of evidence regarding ICT
use in suicide prevention, program evaluation is still lacking.
There is a need for more research evaluating and comparing the
impacts of various ICT strategies in different contexts,
understanding the profiles of individuals at risk of suicide who
use ICT, and web-based help-seeking behaviors. We also need
to better understand the impact of ICT on individuals who are
bereaved by suicide. Moreover, ethics and security concerns
regarding web-based suicide prevention have been the focus of
very limited research and need to be addressed in future studies.

Furthermore, service users, providers, and managers from
private or public systems should be informed as of now and
updated regularly on the benefits and risks of ICT use in health
and social services. This information should include (1)
effectiveness in various well-described contexts and potential
unexpected iatrogenic effects, (2) cost-benefit relationship to
the best comparator, (3) access, (4) acceptability and ethical
concerns, (5) security, and (6) implementation. Concerning
implementation, quality standards should be similar to those of
Improving Access to Psychological Therapies standards set by
the United Kingdom for access to psychotherapy. These
standards are (1) a model of care, (2) access, (3) evidence-based
interventions, (4) outcome-based measurement, and (5) the
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provider’s training and supervision. International health and
social technology assessment agencies should therefore consider
developing guidelines and a system of voluntary accreditation
for ICT use in suicide prevention. National and regional public
health and social services may require that, before

commissioning an ICT for suicide prevention or mental health
care, their Health Technology Agency recommends ICT based
on its efficacy, efficiency, safety, acceptability, and feasibility
in the context of jurisdiction.
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