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ABSTRACT

Introduction There is a surplus of information and
communication technology (ICT)-based interventions for
suicide prevention. However, it is unclear which of these
ICT-based interventions for suicide prevention have been
implemented in clinical settings. Furthermore, evidence
shows that implementation strategies have often been
mismatched to existing barriers. In response, the authors
recognise the critical need for prospectively assessing
the barriers and facilitators and then strategically
developing implementation strategies. This review is
part of a multiphase project to develop and test tailored
implementation strategies for mobile app-based suicide
prevention in clinical settings. The overall objective of
this scoping review is to identify and characterise ICT-
based interventions for all levels of suicide prevention in
clinical settings. Additionally, this review will identify and
characterise the barriers and facilitators to implementing
these ICT-based interventions as well as reported
measures and outcomes. The findings will directly inform
the subsequent phase to maximise implementation and
inform future efforts for implementing other types of ICT-
based interventions related to suicide prevention in clinical
settings.

Methods and analysis This review will adhere to the
methods described by the Joanna Briggs Institute for
conducting scoping reviews. The reporting will follow the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses extension for scoping review checklist.
The following databases will be searched: Medline,
Psyclnfo, Embase, Cumulative Index to Nursing & Allied
Health Literature (CINAHL), Web of Science and Library,
Information Science & Technology Abstracts (LISTA).

Two reviewers will independently screen the articles and
extract data using a standardised data collection tool.
Then, authors will characterise extracted data using
frameworks, typology and taxonomies to address the
proposed review questions.

Ethics and dissemination Ethics approval is not required
for this scoping review. Authors will share the results in a
peer-reviewed, open access publication and conference
presentations. Furthermore, the findings will be shared
with relevant health organisations through lay language
summaries and informal presentations.
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Strengths and limitations of this study

» A rigorous scoping review method described by
the Joanna Briggs Institute will be followed and
the full report will be developed using the Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses extension for scoping review checklist.

» This will be the first scoping review to map out the
clinician-reported barriers and facilitators to imple-
ment ICT-based interventions for suicide prevention
in clinical settings.

» This scoping review has limitations regarding the
number of databases and non-English publication
languages, which may limit research from low-
income and middle-income countries.

» The list of barriers and facilitators will be limited to
what is reported in the existing literature; therefore,
the research team aims to conduct a follow-up qual-
itative research to better investigate and contextu-
alise barriers and facilitators in a specific clinical
context.

» Since the purpose of this scoping review is to map
and characterise the evidence, there will not be crit-
ical appraisals to determine the quality of individual
studies to assess the risk of bias.

INTRODUCTION

Globally, 800000 people die by suicide every
year, which translates to 11 deaths per day.'
In Canada, suicide is currently the second
leading cause of death among youth and
young adults.” Furthermore, the service
utilisation for those experiencing suicidal
thoughts and behaviours has been increasing
for manyyears. Ata national level, the number
of emergency department visits related to
suicide-related thoughts and behaviours
have doubled among youth between 2007
and 2015 in the USA.? Similarly, in Australia,
the numbers have tripled among patients
of all ages from 2009 to 2018 in two emer-
gency departments.” Suicide prevention is a
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top research priority globally, as reflected in the United
Nations Sustainable Development Goals for 2030.

The current COVID-19 pandemic has brought a signifi-
cant impact on psychological health, further contributing
to the increased need for suicide prevention services.’
Furthermore, there has been poorer access to mental
health services since the onset of pandemic.” One recom-
mendation to meet this unprecedented, increased need
for mental healthcare is to reform the system and redis-
tribute services and resources from tertiary care centres to
community and primary care.® Technological integration
between primary, community and tertiary mental health
is one adaptable response.” For example, innovative
tools, such as telehealth tools, have been rapidly imple-
mented in community mental health services interna-
tionally, allowing continuity of care.” As such, COVID-19
pandemic has accelerated the implementation of digital
solutions,"” and this momentum can be leveraged to
redistribute mental healthcare via innovative means to
provide appropriate suicide prevention care to patients
at the right time.

Information and communication technology (ICT)
is defined as ‘a set of technologies resulting from the
convergence of information technology and advanced
multimedia and telecommunications techniques, which
have enabled the emergence of more efficient means
of communication, by improving processing, storage,
distribution and exchange some information.”'' ICTs are
also referred to as eHealth by the WHO,'? and examples
include, but are not limited to, internet and mobile tech-
nologies. There is a surplus of ICT-based interventions for
mental healthcare, including suicide prevention."”'* For
example, there are 38 mental health apps available from
the Google Play Store (Android) and Apple App Store,
and 11 of them are comprised of in-app crisis resources
such as safety planning intervention (SPI)."> Rassy and
colleagues'* have shown that ICTs for suicide prevention
can provide an interactive, personalised and accessible
way to reach various populations to identify and provide
care to the individuals at risk.'* Although more addi-
tional higher quality, randomised controlled studies are
required, evidence to date shows promising outcomes
of the ICT-based interventions for suicide prevention,
including high acceptability from the patients and
some beneficial effects on suicidal ideation.'® In clinical
settings, on the other hand, it remains unknown which
ICT-based interventions for suicide prevention have been
implemented and are being delivered by clinicians.

As of now, the SPI' is one best practice for suicide
prevention, producing a 45% reduction in suicidal
behaviour compared with treatment as usual in the emer-
gency department.'® More recently, systematic reviews
have shown significant effects of SPI on reducing the risk
of suicide-related behaviours.' ** SPI is a collaborative
process between clinicians and a patient for developing
a plan regarding coping strategies, emergency contacts
and lethal means restriction.'” As collaboration is a crit-
ical feature of SPI, clinicians play an important role in

creating a therapeutic alliance with patients and building
trust. As such, ICTs cannot replace clinicians in situations
where clinical interaction is essential, yet ICTs can be
embedded in clinical settings to make effective interven-
tions more widely accessible.”! Furthermore, integrating
ICT-based interventions into routine care, which allows
clinicians to provide oversight to patients, can facilitate
the adoption of these tools.”

To date, reviews have yet to comprehensively explore
ICT-based interventions for suicide prevention deliv-
ered in clinical settings. Furthermore, reviews have yet
to assess barriers and facilitators for implementing these
ICT-based interventions for suicide prevention. Hence,
the overall objective of this scoping review is to identify
and characterise ICT-based interventions for all levels
of suicide prevention in clinical settings. The secondary
objectives of this review are as follow: (1) identify and
characterise the barriers and facilitators to imple-
menting these ICT-based interventions within the capa-
bility, opportunity, motivation-behaviour (COM-B)?
and the Theoretical Domains Framework (TDF)** and
(2) identify reported measures and outcomes in these
studies.

This review is part of a multiphase project to develop and
test tailored implementation strategies for mobile app-
based suicide prevention in clinical settings. Implemen-
tation is a known determinant of effectiveness, meaning
barriers to implementation can significantly reduce the
effectiveness of interventions and lead to suboptimal
outcomes.” Furthermore, evidence shows that implemen-
tation strategies have often been mismatched to existing
barriers in a given context.”®*” For example, a review of
20 quality improvement studies found that many studies
used clinician-oriented (individual level) strategies, such
as education, to address organisational level barriers.”
Theoretically speaking, education alone may be insuffi-
cient to address external influences of implementation.”
Specifically for mental health apps, there was a recent call
for attention to complex contexts in which apps are being
implemented in order to tailor facilitation.*® As such, it is
critical to prospectively assess the barriers and facilitators
in the organisational and local context and then strate-
gically develop implementation strategies.” The findings
from this review will be used as a knowledge base for
the subsequent phase to identify strategies to overcome
barriers and leverage facilitators to maximise implemen-
tation. The findings can also inform future efforts to
develop and test strategies for implementing other types
of ICT-based interventions related to suicide prevention
in clinical settings.

A search of PROSPERO, the Cochrane Database of
Systematic Reviews and Joanna Briggs Institute (JBI)
Evidence Synthesis and Open Science Framework was
conducted in June—July 2021, and no current or underway
systematic reviews or scoping reviews on the topic were
identified.
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RESEARCH QUESTIONS
To achieve the research objectives stated above, this
scoping review will address the following questions.
1. What ICT-based interventions for suicide prevention
have been implemented in clinical settings?
1.1. What are the reported barriers and facilitators to
implementing these ICT-based interventions?
1.2. What are the reported measures and outcomes?

METHODS

This review will adhere to the JBI methodology for
scoping review,30 %1 and the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA)
extension for scoping reviews™ will be used to guide the
reporting. Major steps of our scoping review are: (1)
searching for relevant studies; (2) screening and selecting
relevant studies; (3) extracting data and (4) summarising
and presenting key findings.

INCLUSION/EXCLUSION CRITERIA

To identify relevant studies, key inclusion/exclusion
criteria were constructed based on the population,
concept and context mnemonic recommended by JBL

Participant

In the literature, a wide range of healthcare professionals
who provide direct care in clinical settings (eg, physicians,
nurses, nurse practitioners, physician assistants, social
workers and medical resident) have been commonly
referred to as ‘clinicians’.”> ** All types of clinicians who
are licenced and regulated practitioners will be included
in this review. Furthermore, unregulated practitioners or
clinical support personnel, such as peer support workers,
will be included in this review. Therefore, ICT-based
interventions must be implemented or delivered by these
members of the clinical team, and this review will exclude
studies if a research assistant delivers an ICT-based inter-
vention. There will be no exclusion criteria based on
gender, healthcare discipline and years of experience.
Therefore, healthcare trainees, such as medical residents,
will also be considered for inclusion. Finally, ICT-based
interventions can target patient population of any age
and any levels of suicide prevention.

Concept

All literatures that describe ICT-based interventions will
be included in this review. Following the definitions
provided in the introduction, ICTs or eHealth include,
but are not limited to, computerised resources, mobile
apps and text messaging. Additionally, the definition
provided by the WHO will be adopted to identify interven-
tions: ‘A health intervention is an act performed for, with
or on behalf of a person or population whose purpose is
to assess, improve, maintain, promote or modify health,
functioning or health conditions.”®® Therefore, general
use of electronic healthcare records while caring for
patients with suicidal ideation will be excluded if there are

no ICT-based interventions being implemented or deliv-
ered to patients. Additionally, routine care (ie, care as
usual) provided via virtual platforms or telephones will be
excluded unless an ICT-based intervention is being deliv-
ered. ICT-based interventions can be delivered in-person
or other means of communication by clinicians. Crisis
services (phone, chat, text) are appropriate response for
suicide prevention. However, this review will exclude crisis
services since there has already been a systematic review
investigating their effectiveness.”® The current review
will use the umbrella term, suicide-related thoughts and
behaviours,”” which refers to a spectrum of suicide-related
ideation, communication, behaviours and attempts with
having casual to persistent suicidal thoughts with actual,
undetermined or no suicidal intent. ICT-based interven-
tions for suicide prevention regarding any subcategory of
suicide-related thoughts and behaviours will be included.
Finally, ICT-based interventions related to all levels of
suicide prevention following the WHO description (ie,
Universal, Selective, Indicated)?’8 will be included. See
table 1 for the list of suicide prevention interventions.

Context

All types of clinical settings, such as in-patient, emer-
gency, ambulatory and primary care, will be considered
for inclusion. For this review, a clinical setting is defined
as any context where clinician—patient interactions occur
in real time. To be included, ICT-based interventions
need to be implemented and initiated in the clinical
setting. Self-support tools that patients can freely down-
load from app stores will be excluded as these are being
initiated in non-clinical settings. However, if app-based
interventions or other forms of ICT-based interventions
are prescribed by clinicians or clinical support team, they
will be included in the review. Please see table 1 for the
summary of eligibility.

SEARCH STRATEGY

In collaboration with a health science librarian, a compre-
hensive search strategy will be developed to locate rele-
vant scholarly literature using multiple bibliographic
databases. This scoping review will follow a three-step
search strategy outlined in JBI methodology.” First,
we will develop and refine a draft strategy in Medline,
followed by an analysis of the text words contained in
titles and abstracts of relevant articles and the subject
headings applied to them. After revising, testing and
finalising this search strategy, TR will translate the
strategy using database-specific subject headings, search
fields and operators and run the search in each included
database. The search strategy will be peer reviewed by a
second research librarian using the Peer Review of Elec-
tronic Search Strategy guidelines.”” The proposed search
strategy for Medline (Ovid), peerreviewed by a second
research librarian, is presented in online supplemental
file I. Third, the reference list of the sources that have
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Table 1 Eligibility criteria

Inclusion criteria

Exclusion criteria

All members of clinical care team
» Licenced and regulated practitioners

Population

Not a member of clinical care
team

» Unregulated practitioners or clinical support teams such as peer support

workers

All ages, genders, locations and years of experience

Topic

Information and communication technologies (ICTs): ‘A set of technologies
resulting from the convergence of information technology and advanced
multimedia and telecommunications techniques, which have enabled

No ICTs
Crisis services (phone, chat, text)
Care as usual

the emergence of more efficient means of communication, by improving

processing, storage, distribution and exchange some information.

s 11

Suicide-related thoughts and behaviours:*” represent a spectrum of suicide-
related ideation, communication, behaviours and attempts with having
casual to persistent suicidal thoughts with actual, undetermined or no
suicidal intent. This review will consider ICT-based interventions for suicide
prevention regarding any sub-category of suicide-related thoughts and

behaviours.

Suicide Prevention Intervention Category (adapted from Wilson et a

Zalsman et al®*)
» Screening and assessment

/%% and

» Safety plan (eg, identifying warning signs coping strategies, emergency

contacts)
» Lethal means restriction and counselling
» Discharge or post-discharge follow-up
» Behaviour or cognitive therapies

Setting
time)

Source

Clinical/hospital setting or context (ie, clinician—patient interaction in real

Primary research papers including in press papers. If literature reviews,

Not a clinical setting or context

Books, theses, commentaries,

commentaries and opinion papers include relevant primary research studies, opinion papers, literature reviews,

this review will include them in the screening phase then hand-search their

preprints, abstracts

references to identify the original papers that meet the inclusion criteria.
Conference papers, reports from relevant health services organisations.

Type of study All designs including study protocols
Language English

N/A
non-English language

been included in the reviews will be hand searched for
additional articles.

The targeted Google search method outlined by Godin
et al’® will be used to identify a list of international and
national health services’ websites to locate reports and
other eligible sources. The first step involves conducting
10 unique Google searches with different combinations
of keywords and reviewing the first 100 items of each
search to identify relevant websites. The second step
involves hand-searching-identified relevant websites to
find reports or other sources that meet the inclusion
criteria. This targeted Google search will complement
the database searches to identify more diverse sources of
evidence.

TYPES OF SOURCES

The following databases will be searched for relevant
studies: Medline, APA PsycInfo, Embase, the Cumulative
Index to Nursing & Allied Health Literature (CINAHL),
Web of Science and Library, Information Science & Tech-
nology Abstracts (LISTA). All types of research designs

will be included (eg, quantitative, observational, qual-
itative and mixed methods). Although study protocols
do not have empirical data, we will include them and
capture relevant details and reflect the upcoming trends.
By doing so, we will be able to provide a comprehensive
breadth of information that is currently available. Refer-
ence lists of relevant literature reviews, commentaries,
text and opinion papers will be reviewed to identify addi-
tional primary research papers that meet the eligibility
criteria. Grey literature including conference papers,
reports and publications by relevant national and interna-
tional websites of health organisations and agencies will
be included. Sources written in English will be included,
and no date parameters will be applied.

STUDY SELECTION

All identified citations will be collated and uploaded
into Covidence*' and duplicates will be automatically
removed. Two reviewers will independently screen titles
and abstracts against the inclusion and exclusion criteria.
Next, relevant full-text articles will be retrieved into
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Covidence," and two independent reviewers will assess
the full text of relevant studies in detail against the eligi-
bility criteria. Reasons for exclusion will be recorded at
the full-text screening phase and will be reported in the
full review. Any discrepancies between the reviewers at
each stage of the study selection process will be resolved
either through discussion or by a third reviewer. Scoping
reviews do not require methodological assessment,”" so
critical appraisal will not be conducted. The results of
the study selection will be reported and presented in a
PRISMA 2020 flow diagram.*

DATA EXTRACTION

Two reviewers will independently extract and chart data.
The data extraction tool will be pilot tested with five
studies to ensure consistency and assess the need for
modification of the tool. Any modification of the tool will
be reported in the full report. See online supplemental
file II for the draft version of data extraction tool. Data
will be extracted by two independent reviewers to capture
the following information: general characteristics of the
paper (title, year, author, country of origin and design),
description and characteristics of clinical settings, geog-
raphy, characteristics of participating clinicians, descrip-
tion and characteristics of implementation strategies
and ICT-based intervention(s), target patient popula-
tion, clinician-reported barriers and facilitators to imple-
menting ICT-based interventions, reported measures,
outcomes and direction of effectiveness. Any discrepan-
cies in data extraction will be resolved either through
discussion between the two reviewers or by a third
reviewer. Finally, authors will be contacted to request for
missing or additional information when appropriate.

DATA ANALYSIS

Following data extraction, this review will characterise
extracted data using frameworks, typology and taxon-
omies to address the proposed review questions. Data
coding strategy will be pilot tested and assessed for
further modification. After finalising the coding strategy,
the primary reviewer will code the rest of the data, and
then the second reviewer will verify the coded data. Any
disagreements that arise between the reviewers will be
resolved either through discussion or by a third reviewer.
Data coding is expected to be an iterative process; there-
fore, any necessary changes to the coding strategy will be
made and reported in the full review.

Characteristics of ICT-based interventions (question 1)

Identified ICT-based interventions will be categorised
using typology created by the Mental Health Commission
of Canada.” Then interventions will be categorised into
the three levels of suicide prevention following the descrip-
tions provided by the WHO:* (1) Universal (entire popu-
lation), (2) selective (specific subpopulations, targeting

vulnerable populations), (3) indicated (high-risk individ-
uals, displaying signs of suicide potential).

Barriers and facilitators to implementing ICT-based
interventions in clinical settings (question 1.1)

This review will perform directed content analysis* to
describe clinician-reported barriers and facilitators to
implementing ICT-based interventions within the COM-B
and TDF. This review is part of a multiphase project to
develop and test tailored implementation strategies for a
mobile app-based suicide prevention in a clinical setting.
Lynch and colleagues® advice on selecting theory for
implementation projects and suggest the use of COM-B
and TDF when researchers are investigating individual
experiences as a preparation for implementation. As
such, the authors made evidence-informed decision to use
COM-B and TDF. Both COM-B* and TDF** are compre-
hensive and evidence-based behaviour frameworks that
capture internal and external influences on an individ-
ual’s behaviour change. Furthermore, COM-B and TDF
have been previously used across healthcare disciplines to
assess implementation problems and to provide theory-
informed suggestions for implementation.””*® In the
current scoping review, narrative descriptions of barriers
and facilitators will be coded onto the most appropriate
domains of COM-B and TDF. Coded barriers and facili-
tators will serve as a knowledge base in future research,
informing the strategic selection of theory-based strate-
gies for implementation that can overcome barriers and
leverage facilitators.

Reported measures and outcomes (question 1.2)

This review will categorise reported measures and
outcomes using the Effective Practice and Organisation
of Care taxonomy® and outcomes of evidence-based
practice measures.”’ Outcomes will be categorised into
three levels: (1) patient, (2) healthcare provider and
(3) health system. Patient-level outcomes will be further
distinguished to patientreported outcomes (eg, symp-
toms),”" patientreported experience (eg, satisfaction)’
and patient health outcomes (eg, mortality).* Examples
of healthcare provider outcomes include knowledge, atti-
tude (eg, satisfaction and acceptability) and behaviour
(eg, practice changes noted in medical charts).” Exam-
ples of system-level outcomes include resource utilisa-
tion (eg, length of stay and number of admission) and
economic outcomes (eg, cost-effectiveness).*

DATA PRESENTATION

This review will present the charted data in tables that
align with the review objectives. Descriptive numer-
ical summaries of the quantitative data (eg, frequency
counts for barriers and facilitators) will be provided
where possible. Finally, narrative descriptions will accom-
pany these presentations and describe how the findings
address the review questions.
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PUBLIC AND PATIENT INVOLVEMENT

The authors plan to discuss the review findings and request
feedback from the Suicide Prevention Working Group
and the clinical patient and family advisory committees at
the Centre for Additions and Mental Health (CAMH) for
the next step of this work. During engagement meetings,
these groups can identify research priorities to inform the
next steps. Also, these groups will be invited to contribute
to the dissemination plan.

ETHICS AND DISSEMINATION

This scoping review is aimed at synthesising information
from the existing literature; therefore, ethics approval is
not required. This scoping review is part of a multiphase
project to develop and test tailored implementation strat-
egies for a mobile app-based suicide prevention interven-
tion in a clinical setting. The findings will directly inform
the subsequent phase to identify strategies to overcome
barriers and leverage facilitators to maximise implemen-
tation. Furthermore, authors anticipate that the findings
will inform future research directions for other ICT imple-
mentation efforts in clinical settings. As such, authors will
share the results in a peerreviewed, open access publi-
cation and conference presentations. Furthermore, the
findings will be shared with relevant health organisa-
tions (eg, CAMH) through lay language summaries and
informal presentations.
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