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INTRODUCTION

Suicide is a major public health problem although it
has decreased about 5% in 2018-2020."" During 2019,
the overall rate of suicide was 9/100,000 in the whole
world.””! According to the Global Burden of Disease-2019
report, self-harm is the 3" cause of death in people aged
10-24 years.P!

Suicide can be prevented, which needs public
sector attention regarding planning and assigning
evidence-based strategies (including restricting access
to lethal means, gatekeeper training, educational and/
or screening programs, access to pharmacotherapy
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and psychotherapy, cognitive behavior therapy (CBT),
technology-based interventions and follow-up
care).l*3

In 2014, the World Health Organization, presented its
first report on suicide, “Preventing suicide: A Global
Imperative.” The purpose of this report was to increase
the consciousness of the general public and to seek the
support of different countries for this program to create
community-based strategies preventing suicide. The
3 goal of Sustainable Development Goals or SDG-3
is about reducing by one-third non-communicable
diseases by 2030, and suicide mortality rate is an
indicator of this goal.l*”]
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There are some people who have suicidal thoughts but
do not seek face-to-face therapy for various reasons, such
as financial problems, stigma, and limitation of access
to services,®! and especially for this group of people,
technology-based interventions may be beneficial.’!
One of the important benefits of using these methods is
providing fast service without delay.['”

Technology-based interventions, in this review, are defined
as interventions delivered by a telephone, mobile, either
by SMS or applications, web-based and/or Internet-based
device.

The use of these interventions in the field of psychiatry
and/or suicide is increasing.**! These studies that assess
the role of technology-based interventions are promising
and there are many randomized controlled trials (RCTs),
systematic reviews, and meta-analyses in this field. One
point that some researchers mention is that the effectiveness
of interventions increases if it is specifically designed to
prevent suicide, while many studies have dealt with a
wide range of psychiatric problems and suicide together.®!
In a recent systematic review in 2023 by Sarubbi et al. the
effectiveness of mobile apps was approved.?!

Meta-reviews, over-reviews, and reviews of reviews also
named umbrella reviews are generated in response to the
existence of multiple systematic reviews or meta-analyses
on a particular topic. In fact, systematic reviews and
meta-analysis work on primary studies, but meta-reviews
work on systematic reviews and meta-analysis®” to create
an overall picture of a specific research question.!

This review aims to summarize evidence from systematic
reviews, scoping reviews, and meta-analyses evaluating
the effects of any format of Internet-based, mobile-, or
telephone-based intervention as a technology-based
intervention in suicide prevention.

MATERIALS AND METHODS

In this umbrella review, we have followed the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) 2020 Statement in conjunction with
the PRISMA 2020 Explanation and Elaboration Document.*?"
This review was approved by Isfahan University of Medical
Sciences, Iran (ethical number: IRMULMED.REC.1400.487).

Search strategy

A comprehensive search was done by a Ph.D. of Health
Information Management (RN), for relevant systematic
reviews or meta-analyses or scoping reviews which
were published from January 01, 2005, to September 29,
2022. Databases searched: PubMed, Medline, Embase,
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Cochrane, Scopus, Web of Science, and ProQuest. Search
terms indicative of suicide, self-harm, and mobile or online
applications were employed [Appendix 1]. This study did
not include systematic searches of gray literature.

Inclusion and exclusion criteria

Any technology-based interventions, i.e. Internet-based,
web-based, E-mail, mobile- or telephone-based, mobile
apps, text messages, and social networking which were
used to prevent suicide ideation or behavior were included.
The outcome was suicide ideation or behavior prevention.
There was no restriction for the age of participants, and
also for comparator groups. All systematic reviews,
meta-analyses, and scoping reviews that include the
keywords listed as the search terms above were included.
Articles published in languages other than English were
excluded from the study.

Data extraction

After the identification of records from databases (by RN),
two reviewers (NM and SS) screened the article’s title
and abstract separately. The remaining articles needed to
be assessed in their full text. The full texts were assessed
based on the eligibility criteria, which means the inclusion
and exclusion criteria listed above. Then the remaining
articles were assessed for their quality. After quality
assessment, these data were extracted from the reviews;
descriptive characteristics (title; authors; year of publication;
study design; number of participants; number of RCTs
included; databases searched; and the last searched date);
interventions; comparators; outcomes; quantitative outcome
data, i.e., effect size (ES) and confidence interval (CI) and
heterogeneity (I?). The author’s comments, limitations, and
methodological quality/risk of bias were also extracted. In
the process of screening of title/abstracts and inclusion,
methodological quality/risk of bias assessments, and data
extraction which was done by two reviewers (NM and SS),
any discrepancies were addressed through a discussion
and if it was not solved, it was discussed with a third
reviewer (ZF).

Assessment of methodological quality/risk of bias
There are some instruments for this assessment. One of
the most popular of these tools, which is used by different
umbrella reviews is A Measurement Tool to Assess
Systematic Reviews (AMSTAR).[?332 Jt was developed
in 2007 and is used for randomized clinical trials (RCTs).
AMSTAR-2 is then created for critical appraisal of
systematic reviews of randomized and non-randomized
studies. AMSTAR-2 is not developed to give an overall
score. Reviewers should pay attention to critical domains.
As mentioned in Shea’s article, we ranked our articles in
the same way, which rates articles as high, moderate, low,
and critically low.F
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High quality is considered when there is there in no critical
flaw and one or no non-critical flaws. Moderate quality
means when a systematic review has no critical flaw but
may have 2 or more noncritical one. A study is assessed as
low if there is one critical flaw with/without noncritical one.
And finally, a systematic review is considered as critical
low, if it has more than one critical flaw.?? The studies
with the high or moderate quality have been included in
the study and those with low or critically low quality were
not included.

Data analysis

Statistical analysis was done for the 6 studies included in
the study by Stata version 17. 2021. College Station, TX:
StataCorp LLC. Standard mean difference was extracted as
ES from these studies and by random effect model and the
overall pooled ES was calculated. A negative ES indicated a
protective effect of the intervention or lower risk of outcome.

I? statistic was used to assess the heterogeneity between
studies. If the value was between 30% and 60%, it was
assumed as moderate, and if it was between 50% and
90%, it meant substantial heterogeneity, and if it was more
than 90%, it was assumed as very high or considerable
heterogeneity.!

There are statistical tests to evaluate for the presence of
publication bias; the Egger test was used in our review.?!
Egger test is based on a linear regression model that shows
the possibility of publication bias. This test needs at least
6 studies.” If the width from the origin does not exceed
zero, as we see in our review, it indicates that publication
bias has occurred.

RESULTS

An overview of the results

Our electronic search resulted in 1113 articles. After
removing duplicates, 577 articles were remained. These
articles were screened by their title and/or abstract and
finally, 116 articles remained. These 116 articles were
assessed by their full text which reached 19 articles for
data extraction [Figure 1].*! After the exclusion of reviews
because of low-quality assessment, 6 meta-analyses
remained for further analysis.***"

Characteristics of the studies included

Six meta-analyses were included.”**!! They were published
between 2017 and 2022 in Germany, England, Australia,
China, and Hong Kong. Five of them used only RCTs as
their included articles and the other one was pseudo-RCT,

s Records identified from databases (n = 1113) | Duplicates removed (n = 536)
2
é
z !
°
Articles screened for title/abstract (n = 577) g References excluded (n = 461)
(o))
£ !
3
g Articles assessed by full-text (n = 116) - »| 97 references were excluded
because of:
- Inclusion & exclusion criteria or
without assessment of effectiveness
(n=89)
- Only protocol available (n = 3)
- Languages other than English
(n=2)
= - Full-text not available: (n = 3)
3
=2
©
- Excluded after data extraction
Articles remained for data extraction (n = 19) because of very low or low quality
Scoping reviews (n = 2); systematic reviews || e, critically low in AMSTAR-2:
(n=10); meta-analyses (n = 7) (n: all 10 systematic reviews &
2 scoping reviews & 1 of the
meta-analysis)
z l
(]
©
=
E Articles remained for umbrella
review: 6 meta-analyses

Figure 1: Preferred Reporting Items for Systematic Reviews and Meta-Analyses flow chart study
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or observational pre-test/post-test design."”! The number
of studies included in these reviews ranged 4-38. The
total sample size of participants in the studies ranged
from 1225 to 11,158. All of the 6 meta-analyses were
done on adults and adolescents with suicidal thoughts/
ideations or suicidal behavior. One review assessed
non-suicidal thoughts in addition to suicidal thoughts and
behaviors and 1 review assessed RCTs, pseudo-RCTs, and
observational ones; the sample size, effects size, and CI
for these 2 reviews were extracted for only our preferred
outcome. These reviews used 3-7 databases (Web
of Science; Scopus; PubMed; Applied Science and
Technology; EMBASE; Cochrane Library; CENTRAL or
Cochrane Central Register of Controlled Trials; Centre for
Research Excellence of Suicide Prevention; Global Health;
PsycARTICLES; PsycINFO; Sociological Abstracts; Social
Services Abstracts; ERIC; CINAHL). The interventions that
were of interest in these reviews were Internet-based CBT;
mobile phone/smartphone apps; virtual reality; videos and
computer games; self-guided digital interventions (app
or web-based, which delivered theory-based therapeutic
content); online apps and digital-based interventions.
The comparator groups in the primary studies of these
reviews were treatment as usual (active or passive
treatment); wait-list; NA (not applicable); placebo; no
intervention; face-to-face interventions; and attentional
control condition. The outcome of interest in the primary
studies included in the reviews was suicidal ideation,
suicidal attempt or suicidal behavior; and nonsuicidal
self-injury (injury or violence). AMSTAR-2 was used to
critically appraise the studies. All of the 6 studies were of
moderate quality [Tables 1 and 2].

Study results

Randome-effects REML model was used to find the overall ES
and heterogeneity of the meta-analyses. The overall sample
size was 24,631. In 2 studies, the ES was positive but with the
meaning of protective effect of interventions for suicide. We
have included them as negative values because we assumed
negative values as protective ES or preventing suicide. The
overall ES for the standard mean difference of the studies
is = 0.20 with a CI of (-0.26, —0.14). The heterogeneity
is found as 58.14% which is a moderate to substantial
one [Figure 2]. According to the Cochrane Handbook,
heterogeneity impacts generalizability, and therefore,
researchers should select a strategy to encounter it. One of
them is to “Perform a random-effects meta-analysis” and
we have used this one.*?

To check for publication bias, often a funnel plot is used. If
there is no bias, the distribution pattern of the results should
appear as an inverted and symmetric funnel;**! but in the
Cochrane Handbook, it is recommended to use a funnel plot
when there are at least 10 studies in a review.* Trim and
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Table 1: Characteristics of the meta-analyses included in this study

AMSTAR

Cl

Effect size

suicide ideation overall (standard

Intervention* Comparators* Outcome** Samples size for

Date ranged

Type of Number Number Participants**

articles*

Author name

Journal of Research in Medical Sciences

searched

of RCTs

of
articles

and year of

difference mean)*

or behavior*

publication

Biischer R,
20208

-0.40--0.19 Moderate

-0.29, P<0.001

1567

1 1,2,3,4

April 6, 2019

Moderate

0.08-0.26
-0.35--0.11

0.17, P<0.001
-0.23, P<0-0001
-0.26, P=0.005

5297
4398

1, 2

1,2,3 4,5 1,2,35

March 1, 2020
May 21, 2019

18
14

34
14
14

1

Chen M, 202287

Moderate

-0.44--0.08 Moderate

1,2,3

6
2,7

Torok M, 201989
Witt K, 2017140

Yu T, 2021041

986
1225

,5,6

1,

March 31, 2017

Moderate

0.12-0.34
-0.166--0.077 Moderate

0.23
-0.121

1

March 31, 2020

1,2,3 11,158

December 31,

1 38 38

Schmeckenbecher

J, 202268

2021

*1: RCTs; 2: Single-arm studies and RCTs; 3: RCT, pseudo-RCT, or observational pre- and post-test design, **1: Adults and adolescents with suicidal ideation or behaviors; 2: Adults and adolescents from school, community settings,

and clinical settings-with depression or suicidal thoughts or experienced self-harm; 3: Adults and adolescents with different psychiatric problems, #1: iCBT; 2: Mobile phone/smartphone apps; 3: VR;

4:Videos and computer games; 5:

Self-guided digital interventions (app or web based, which delivered theory-based therapeutic content); 6: Online apps; 7: DBIs, #1: TAU (active or passive treatment); 2: Wait-list; 3: NA; 4: Placebo; 5: No intervention; 6: Face-to-face

interventions; 7: Attentional control condition, ##1: Suicidal ideation, suicidal attempt or suicidal behavior; 2: Nonsuicidal self-injury (injury or violence), *Sample size for suicide thoughts and behavior and for RCTs only, **Effect size for
suicide thoughts and behavior and for RCTs only. RCT: Randomized controlled trial, iCBT: Internet-based cognitive-based therapy, VR: Virtual reality, DBIs: Digital-based interventions, NA: Not applicable, AMSTAR: A measurement tool to

assess systematic review, Cl: Confidence interval, TAU: Treatment as usual
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Table 2: Quality assessment of the 6 reviews included in the umbrella review (adopted from Shea et al.)i*?

Criteria* Authors
Bilischer R, Chen M, Torok M, 201919 Witt K, 2017140 Yu T, 2021141 Schmeckenbecher J,
20201281 202207 2022081
1 Yes Yes Yes Yes Yes Yes
2 Yes Yes Yes Yes Yes Yes
3 Yes Yes Yes Yes Yes Yes
4 Partial yes Partial yes Partial yes Yes Yes Partial yes
5 Yes Yes Yes Yes Yes Yes
6 Yes Yes Yes Yes Yes Yes
7 Yes Yes Yes Yes Yes Yes
8 Yes Yes Yes Yes Yes Yes
9 Yes Yes Yes Yes Yes Yes
10 No No No No No No
1 Yes Yes Yes Yes Yes Yes
12 Yes Yes Yes Yes Yes Yes
13 Yes Yes Yes Yes Yes Yes
14 Yes Yes Yes Yes Yes Yes
15 Yes Yes Yes No No Yes
16 Yes/Yes No Yes/Yes Yes/Yes No No
Overall rating Moderate Moderate Moderate Moderate Moderate Moderate
mean difference  Weight Egger's publication bias plot
Study with 95% CI (%)
Rebekka Biischer —a— -0.29 [-0.40, -0.19] 16.29 1

Mengtong Chen —— -0.17[-0.26, -0.08] 18.66
Michelle Torok — @ —  -0.23[-0.35, -0.11] 14.21
Katrina Witt — 88— 0.26[-0.44, -0.08] 8.44
Ting Yu ——®———  -023(-0.34, -0.12] 1556
Jim Schmeckenbecher —l—-0.12[-0.17, -0.08] 26.84
Overall et -0.20[-0.26, -0.14]
Heterogeneity: T = 0.00, I” = 58.14%, H” = 2.39

Test of 8, = 6;: Q(5) = 13.06, p = 0.02

Testof 8 =0:z=-6.49, p=0.00

Random-effects REML model

Figure 2: Forest plot of treatment effects on suicidal ideation or behavior

Fill plot is a kind of supplement for funnel plot, which does
not work well in the presence of heterogeneity so we did not
use it too. Egger test needs at least 6 studies,* and because
our review consisted of 6 studies, this method was used to
evaluate the presence of publication bias. In our review, the
width from the origin did not exceed zero, which indicates
that publication bias has occurred [Figure 3].

DISCUSSION

Our study revealed that technology-based interventions
are effective in the prevention of suicidal thoughts and
behavior.

Internet-based cognitive behavior therapy was found to be
effective in decreasing suicidal ideation and behavior in
adults and adolescents compared to the control group in
Buscher ef al. meta-analysis.!

Digital health interventions’ (DHIs) effectiveness was
compared to other interventions in Chen et al. study and

5 Journal of Research in Medical Sciences
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Figure 3: Egger’s plot for publication bias

they found a meaningful effect in reducing suicide in adults
and adolescents. In this study, their outcome of interest
was the effectiveness of interventions on unintentional
injury, violence, and suicide prevention, and we extracted
data just for suicide prevention. Furthermore, this study
reported a positive ES, because their outcome was effective
and we used its ES as a negative one, meaning that the
interventions had a protective effect on suicide. They
found DHIs comparable to traditional interventions and
face-to-face interventions and they found maintenance in
study’s follow-ups.*’]

In Torok et al. meta-analysis, self-guided digital interventions
for preventing suicide in adults and adolescents were
statistically effective when assessed quickly after an
intervention was undergone and when suicide was
targeted instantly. Furthermore, with the purpose of being
comparable, SMS or DVD-delivered interventions were
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excluded. In this study, digital interventions were proposed
to be used more extensively.?

In Witt’s et al. meta-analysis, they identified a meaningful
ES and a reduction in suicidal ideation and behavior in
RCTs of online and mobile telephone applications in
adults and adolescents. In this study, brief interventions,
i.e. those delivered by SMS or E-mail were excluded.
This review used RCTs, pseudo-RCTs, and observational
studies as its primary included studies, and we extracted
data only from RCTs included in this systematic
review. [

Internet-based cognitive behavioral therapy and its
effectiveness were assessed in Yu and colleagues’
meta-analysis and in this study, a meaningful effect in
preventing suicide in patients with suicidal thoughts was
found. In this study, suicidal thoughts were categorized
as a primary outcome and suicidal attempt as a secondary
outcome. Standard mean difference was used for suicidal
thoughts and odds ratio was used for suicidal behavior
in this article; and we used only their data of mean
differences.™!

The effectiveness of distance-based suicide interventions
was shown to have a small but significant effect on the
prevention of suicide behavior and ideation in adults and
adolescents. We have used the overall ES for the prevention
of suicidal thoughts and behavior for this study.®

We found heterogeneity in both, studies using different
forms of technology-based interventions and also in the
comparator groups. Furthermore, there was no consistency
in assessing the outcomes. Some assessed suicidal thoughts,
suicidal behavior, nonsuicidal injuries, and even violence.
In these situations, we extracted data according to our
preferred outcome, i.e. suicidal thoughts or behavior.

The population of interest in some primary studies in the
reviews was conducted on young people and some studies
were conducted on adults. It is important to note that
these may differ from each other. We think that adults and
adolescents with different psychiatric problems cannot be
compared together.

We found publication bias in our review. This may have
different reasons; from the design and method of the study
to the researcher’s low motivation to publish their article
because of the statistically meaningless results and also
the journal’s low tendency to publish an article with no
statistically meaningful results.[*]

Finally, we propose more rigorous randomized controlled
trials with different control groups to assess both the
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effectiveness and also the cost-effectiveness of these
interventions.

Limitations

An important limitation in our study, and also in most of
the umbrella studies is about overlapping of the primary
studies included in systematic reviews and meta-analyses.
We know that this could bring some form of bias and even it
may influence some data which are entered more than once
in the overview analysis.”? Another constraint is about the
primary studies. Their quality, accuracy, and point of view of
their researchers could have an impact on our interpretation.
Different studies recommend the authors of an umbrella
review to assess the quality of each primary study of the
systematic review,?#447 although we were not able to
do so. Furthermore, most primary studies included in our
overview were RCTs, and this may influence the outcome
positively. The heterogeneity and lastly the publication bias
which were found to be limitations in our study.

CONCLUSION

Suicideis a public health issue that affects not only the person
who suicide but also their family, friends, and the whole
society. Overall, our review shows that technology-based
interventions are effective in suicide prevention.

Recommendations for policy and practice

We suggest researchers conduct more evidence-based
researches to investigate the effectiveness of using these
interventions.
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APPENDIX

Appendix 1

Pubmed:

(((“Suicide”[MeSH Terms] OR (suicid*[Title/Abstract] OR “Self harm”[Title/Abstract] OR “self poisoning”[Title/Abstract]
OR “self cutting”[Title/Abstract] OR “self inflicted wound*”[Title/Abstract] OR “suicid*”[Title/Abstract] OR “self
mutilat*’[Title/Abstract] OR “auto mutilat*’[Title/Abstract] OR “self injur*”[Title/Abstract] OR “self destruct*”[Title/
Abstract]))) AND ((“Internet-Based Intervention”[MeSH Terms] OR “internet based intervention*”’[Title/Abstract] OR “web
based intervention*”[Title/Abstract] OR “online intervention*”[Title/Abstract] OR “internet intervention*“[Title/ Abstract])
OR ((“Medical Informatics”[MeSH Terms] OR “Telemedicine”[MeSH Terms] OR “Information Technology”[MeSH Terms]
OR “Telemedicine”[Title/Abstract] OR “Medical Informatics”[Title/Abstract] OR “Information Technology”[Title/Abstract]
OR “internet”[Title/Abstract] OR “mobile”[Title/Abstract] OR “web”[Title/Abstract] OR “email”[Title/Abstract] OR
“e-mail”[Title/Abstract] OR “online” [Title/Abstract] OR “social media”[Title/Abstract] OR “social network*”[Title/ Abstract] OR
“website”[Title/Abstract] OR “remote consultation”[Title/Abstract] OR “mobile health”[Title/Abstract] OR “m health”[Title/
Abstract] OR “mhealth”[ Title/Abstract] OR “telehealth”[Title/Abstract] OR “tele-health”[Title/Abstract] OR “e health”[Title/
Abstract] OR “ehealth”[Title/Abstract]) AND “intervention*”[Title/Abstract]))) AND (“Systematic Review” [Publication
Type] OR “Meta-Analysis” [Publication Type] OR “research synthesis”[Title/Abstract] OR “research integration”[Title/
Abstract] OR “data synthesis”[Title/ Abstract] OR “meta analys*”[Title/Abstract] OR “meta analyz*”[Title/Abstract] OR “meta
analyt*”’[Title/Abstract] OR “metaanalys*”[Title/Abstract] OR “metaanalyz*”[Title/Abstract] OR “metaanalyt*”’[Title/Abstract]
OR “Systematic Review”[ Title/Abstract] OR “Meta-Analysis”[ Title/Abstract] OR “scoping review*”[Title/Abstract])

Embase

Number Query

#18 #3 AND #14 AND #17

#17 #15 OR #16

#16 “systematic review”:ti, ab OR “meta analysis”:ti, ab
OR”scoping review”:ti, ab OR”research synthesis”:ti, ab
OR ”research integration”:ti, ab OR”data synthesis”:ti, ab
OR”meta analys*”:ti, ab OR”meta analyz*”:ti, ab OR”meta
analyt*”:ti, ab OR”metaanalys*”:ti, ab OR”metaanalyz*”ti,
ab OR”metaanalyt*”:ti, ab

#15 “systematic review”/exp OR "meta analysis”/exp
OR”scoping review”/exp

#14 #6 OR #13

#13 #9 AND #12

#12 #10 OR #11

#11 “intervention”:ti, ab

#10 “intervention”/exp OR ”intervention study”/exp

#9 #7 OR #8

#8 “medical informatics”:ti, ab OR "information technology”:ti,

ab OR "telemedicine”:ti, ab OR "internet”:ti, ab OR
“mobile”:ti, ab OR "web”:ti, ab OR ”email”:ti, ab OR
”e-mail”:ti, ab OR "online”:ti, ab OR ”social media”:ti, ab
OR ”social network*”:ti, ab OR "website”:ti, ab OR "remote
consultation”:ti, ab OR "mobile health”:ti, ab OR "m
health”:ti, ab OR "mhealth”:ti, ab OR "telehealth”:ti, ab OR
"tele-health”:ti, ab OR ”e health”:ti, ab OR "ehealth”:ti, ab

#7 “medical informatics”/exp OR”telemedicine”/exp
OR”telehealth” /exp OR "information technology”/exp

#6 #4 OR #5

#5 “internet based intervention*”:ti, ab OR”web based

intervention*”:ti, ab OR”online intervention*”:ti, ab OR
“internet intervention*”:ti, ab

#4 “web-based intervention” /exp
#3 #1 OR #2
#2 “suicid*”:ti, ab AND”self harm”:ti, ab OR”self poisoning”:ti,

ab OR”self cutting”:ti, ab OR”self inflicted wound*”:ti,
ab OR”suicid*”:ti, ab OR”self mutilat*”:ti, ab OR”auto
mutilat*”:ti, ab OR”self injur*”:ti, ab OR”self destruct*”:ti, ab

#1 “suicide” /exp
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Cochrane Library

ID Search

#1  MeSH descriptor: [Suicide] explode all trees

#2  (suicid* OR “Self harm” OR “self poisoning” OR “self cutting”
OR “self inflicted wound*” OR “suicid*” OR “self mutilat*” OR
“auto mutilat*” OR “self injur*” OR “self destruct*”):ti, ab, kw
(Word variations have been searched)

#3 #1 OR #2
#4  MeSH descriptor: [Internet-Based Intervention] explode all
trees

#5  (“internet based intervention*” OR “web based intervention*”
OR “online intervention*” OR “internet intervention*”):ti, ab,
kw (Word variations have been searched)

#6  #4 OR #5

#7  MeSH descriptor: [undefined] explode all trees

#8 MeSH descriptor: [Telemedicine] explode all trees

#9  MeSH descriptor: [Information Technology] explode all trees

#10 (“Telemedicine” OR “Medical Informatics” OR “Information
Technology” OR “internet” OR “mobile” OR “web” OR “email”
OR “e-mail” OR “online” OR “social media” OR “social
network*” OR “website” OR “remote consultation” OR “mobile
health” OR “m health” OR “mhealth” OR “telehealth” OR
“tele-health” OR “e health” OR “ehealth”):ti, ab, kw (Word
variations have been searched)

#11 #7 OR #8 OR #9 OR #10

#12 (intervention™):ti, ab, kw (Word variations have been searched)

#13  #11 AND #12

#14  #4 OR #5 OR #13

#15 #3 AND #14

#16 #15 limited to Cochrane Reviews

Scopus:

(TITLE-ABS-KEY (suicid®* OR “Self harm” OR “self poisoning” OR “self cutting” OR “self inflicted
wound*” OR “suicid*” OR “self mutilat*” OR “auto mutilat*” OR “self injur*” OR “self destruct*”)) AND ((TITLE-
ABS-KEY (“internet based intervention*” OR “web based intervention*” OR “online intervention*” OR “internet
intervention*”)) OR ((TITLE-ABS-KEY (“Telemedicine” OR “Medical Informatics” OR “Information
Technology” OR “internet” OR “mobile” OR “web” OR ‘email OR “e-mail” OR “online” OR “social
media” OR “social network*” OR “website” OR “remote consultation” OR “mobile health” OR “m
health” OR “mhealth” OR “telehealth” OR “tele-health” OR “e health” OR “ehealth”) AND TITLE-ABS-
KEY (intervention®)))) AND (TITLE-ABS-KEY (“systematic review” OR “meta analysis” OR “scoping review” OR “research
synthesis” OR “research integration” OR “data synthesis” OR “meta analys*” OR “meta analyz*” OR “meta
analyt*” OR “metaanalys*” OR “metaanalyz*” OR “metaanalyt*”))

Proquest:

AB, TI(“systematic review” OR “meta analysis” OR “scoping review” OR “research synthesis” OR “research integration”
OR “data synthesis” OR “meta analys*” OR “meta analyz*” OR “meta analyt*” OR “metaanalys*” OR “metaanalyz*” OR
“metaanalyt*”) AND (su (suicide) OR AB, TI (suicid* OR “Self harm” OR “self poisoning” OR “self cutting” OR “self inflicted
wound*” OR “self mutilat*” OR “auto mutilat*” OR “self injur*” OR “self destruct*”)) AND ((AB, TI(“Telemedicine” OR
“Medical Informatics” OR “Information Technology” OR “internet” OR “mobile” OR “web” OR “email” OR “e-mail”
OR “online” OR “social media” OR “social network*” OR “website” OR “remote consultation” OR “mobile health” OR
“m health” OR “mhealth” OR “telehealth” OR “tele-health” OR “e health” OR “ehealth”) AND AB, TI (intervention*))
OR (su(“Internet-Based Intervention”) OR AB, TI(“internet based intervention*” OR “web based intervention*” OR “online
intervention*” OR “internet intervention*”)))
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WEB OF SCIENCE SEARCH STRATEGY

1: TS=(suicid* OR “Self harm” OR “self poisoning” OR “self cutting”
OR “self inflicted wound*” OR “suicid*” OR “self mutilat*” OR “auto
mutilat*” OR “self injur*” OR “self destruct*”) Results: 80141

2: TS=(“internet based intervention*” OR “web based intervention*”
OR “online intervention*” OR “internet intervention*” ) Results: 4742

3: (TS=(“Telemedicine” OR “Medical Informatics” OR “Information
Technology” OR “internet” OR “mobile” OR “web” OR “email” OR
“e-mail” OR “online” OR “social media” OR “social network*” OR
“website” OR “remote consultation” OR “mobile health” OR “m
health” OR “mhealth” OR “telehealth” OR “tele-health” OR “e health”
OR “ehealth”)) AND TS=(intervention*) Results: 97094

4: #2 OR #3 Results: 97094

5: TS=(“systematic review” OR “meta analysis” OR “scoping review”
OR “research synthesis” OR “research integration” OR “data
synthesis” OR “meta analys*” OR “meta analyz*” OR “meta analyt*”
OR “metaanalys*” OR “metaanalyz*” OR “metaanalyt*” ) Results:
576549 6:#1 AND #4 AND #5 Results: 412
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