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Abstract

Background In recent years, mobile psychological interventions have proven effective in reducing self-injury

and suicide-related behaviors. Therefore, it is essential to continually enhance the user experience and address
patients'needs to facilitate the development of mobile mental health interventions. Identifying patients with mobile
mental health needs can be challenging for mental health professionals. To address this, we conducted a systematic
review of qualitative research to synthesize the needs of patients engaged in self-injury and suicide-related behaviors
for mobile and internet-based psychological interventions.

Methods This study adhered to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses statement
(PRISMA) and the Enhancing Transparency in Reporting the Synthesis of Qualitative Research statement (ENTREQ). We
explored 11 databases and synthesized the results using thematic analysis.

Results Sixteen qualitative and mixed-method studies were included. The study found that the needs of patients
with self-injury and suicide-related behaviors for mobile psychological intervention included therapy, technology,
culture, privacy, communication, emotional support, personalization, and self-management. Consistent with the Tech-
nology Acceptance Model (TAM), the needs of patients with self-injury and suicide-related behaviors are influenced
by the perceived ease of use and perceived usefulness of the mobile intervention. However, the findings also high-
light the importance and unmet needs of peer support, communication, self-management, and empowerment

in using mobile psychological interventions for patients with self-injury and suicide-related behaviors.

Conclusions Studies in this area have shown that the needs of patients with self-harm and suicide-related behaviors
cover multiple stages, including basic therapeutic and technical needs and advanced emotional needs. This com-
plexity makes it challenging to address the needs of patients engaged in self-injury and suicide-related behaviors
through digital interventions. In the future, mental health professionals should be encouraged to participate in multi-
disciplinary collaborations to expand the use of digital interventions, enhancing remote self-management for patients
and providing new strategies for the ongoing care of psychiatric patients.

We registered the review protocol on PROSPERO (CRD42022324958).
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Background

The broad definition of self-injury encompasses both
intentional self-injury and non-suicidal self-injury [1]. In
this review, the term ‘suicide-related behaviors’ is used to
encompass three types of the outcome of suicide: suicidal
ideation, suicidal behavior, and suicidal attempts [2].
Since the purpose of this study is to explore intervention
measures that prevent and address the outcome of sui-
cide, we use the term ‘suicide-related behaviors’ instead
of ‘suicide’ here. Self-injury and suicide have emerged
as serious public health concerns. For example, a meta-
analysis involving six countries (USA, China, Canada,
South Korea, Ireland, and Australia) revealed that
approximately 22% of the population had experienced
suicide-related behaviors in their lifetime [3]. Another
meta-analysis covering 41 countries and 597,548 par-
ticipants also demonstrated that 47% of adolescents had
experienced self-injury once or twice, with an overall life-
time prevalence of self-injury as high as 16.9% [4].

Psychological interventions have exhibited substan-
tial efficacy in addressing suicide-related behaviors and
self-injury [5]. There is some evidence that psychological
interventions may reduce self-injury repetition and sui-
cidal ideation. The main approaches include individual
cognitive-behavioral therapy-based psychotherapy, dia-
lectical behavior therapy, mentalization-based therapy,
and group-based emotion-regulation psychotherapy [5—
7]. However, traditional face-to-face psychological inter-
ventions require financial support, an adequate number
of qualified therapists, and appropriate therapeutic set-
tings [8]. Especially during the COVID-19 epidemic,
due to isolation and geographical restrictions, using
telephone, messages, and online interventions may be
potentially better options than face-to-face psychological
interventions [9]. The execution of face-to-face psycho-
logical interventions is frequently constrained by elevated
costs and a fixed location, thereby fostering the advance-
ment of psychological interventions based on mobile and
internet platforms [8].

Mobile and Internet-based psychological interven-
tion refers to the provision or support of psychologi-
cal interventions through remotely connected devices,
such as smartphones, wearable devices, or portable dig-
ital assistants [10]. These interventions can be consid-
ered part of the broader field of internet-based health
interventions [8]. Evidence-based studies have affirmed
that mobile and internet-based psychological inter-
ventions yield positive effects in reducing self-injury

and suicidal ideation, along with cost-effectiveness
in healthcare [8, 11, 12]. As the Internet continues to
evolve, individuals involved in self-injury and suicide-
related behaviors are increasingly adopting mobile and
Internet-based psychological therapy [13-15].

Relevant quantitative studies have advocated for the
ongoing enhancement of the availability and acceptabil-
ity of mobile interventions to foster sustained patient
engagement and broaden the coverage of mobile and
internet-based psychological interventions [16-19].
However, we did not search for a systematic review
on the need for mobile psychological interventions
for patients involved in self-injury and suicide-related
behaviors.

The adoption of mobile and internet-based psycho-
logical intervention has, thus far, faced challenges aris-
ing from technological difficulties, privacy concerns,
and the absence of a personalized mHealth system, as
indicated by pertinent qualitative research from various
perspectives (including patients, families, and health-
care professionals) [17, 20-23]. Several relevant quali-
tative and mixed-method studies have been conducted,
relying on user feedback from individuals who utilized
mobile and internet-based psychological interven-
tion products. However, the application of their find-
ings and the methodology used are somewhat limited
[24, 25]. The constraints of qualitative studies have led
to insufficient interpretation and reporting of findings.
This systematic qualitative review aims to enhance
mental health professionals’ understanding of the needs
of patients engaging in self-harm and suicidal behaviors
through digital interventions by providing a more com-
prehensive synthesis of existing research evidence.

In this study, we aim to comprehensively synthesize
existing qualitative evidence to explore in depth the
needs of these patients from the perspective of moti-
vational needs, ongoing use needs, potential advanced
emotional needs, etc. The research question for this qual-
itative synthesis was “What were the needs of patients
engaged in self-injury and suicide-related behaviors for
mobile and internet-based psychological interventions?.

Methods

Protocol registration and reporting guidelines

We registered the protocol of review on PROSPERO
(CRD42022324958). This study was conducted accord-
ing to PRISMA and ENTREQ [26, 27].
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Data sources and search strategy

We conducted searches on 11 electronic databases using
a combination of keywords and subject terms: Pub-
Med (Medline), The Cochrane Library, Web of Science,
Embase, CINAHL, ProQuest, PsycINFO, CNKI, Wan
Fang, VIP, and CBM. CNKI, Wan Fang, VIP, and CBM
are prominent electronic databases in China commonly
utilized for retrieving Chinese literature in meta-anal-
yses. The electronic databases were searched from their
inception until April 2022, with no restriction on the year
of publication.

To ensure a comprehensive search, we explored the ref-
erence lists of eligible publications to identify additional
relevant publications. The keywords and subject terms
employed in the search encompassed terms such as self-
harm, self-injury, deliberate self-harm, non-suicidal self-
injury, self-burn*, self-mutilation, self-cutting, suicide*,
mobile health, text message, eHealth, mHealth, mobile
intervention, mobile-based intervention, mobile apps,
apps, computerized, online self-help, online interven-
tion, online therapy, web therapy, web intervention, and
Information Communication Technology. The complete
search strategy is available in Additional file 1.

Eligibility criteria

The inclusion criteria were as follows: (a) population:
patients at risk of or with a history of self-injury or
suicide-related behaviors, including those with a doc-
umented history and diagnosis of suicide-related behav-
iors or self-injury; (b) phenomena of interest: the needs
of patients engaging in self-injury and suicide-related
behaviors concerning mobile and internet-based psycho-
logical interventions; (c) mobile and internet-based psy-
chological interventions: these encompass psychological
interventions delivered through mobile applications and
web-based tools; (d) data: qualitative interview texts
available for extraction; (e) study design: qualitative stud-
ies and mixed-method studies; (f) languages: written in
English and Chinese.

The exclusion criteria are as follows: (a) population:
patients whose symptoms are not primarily character-
ized by self-injury or suicide-related behaviors; (b) study
design: quantitative research; (c) mobile and internet-
based psychological interventions: interventions con-
ducted solely through phone calls; interventions where
the primary aim is not to address self-injury or suicide-
related behaviors; (d) data: descriptive texts lacking the
patient’s own experience, or mixed studies where the
patient’s description content cannot be extracted sepa-
rately; (e) other: inability to extract qualitative data from
the original text, studies reported solely as abstracts,
or studies for which we cannot obtain full-text copies;
repeatedly published studies.
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Screening process for data

All potential articles underwent review by four review-
ers trained in evidence-based research, following a two-
stage selection process based on inclusion criteria [28].
Initially, two reviewers conducted literature screening,
focusing on titles and abstracts to eliminate duplicates
using the literature management software, EndNote, and
exclude references clearly irrelevant to the topic. In cases
where the conclusions of the two reviewers were incon-
sistent or both indicated difficulty in judging alignment
with inclusion and exclusion criteria based on abstracts,
such references were deemed uncertain. Any uncertain
references and those with abstracts or titles meeting the
inclusion criteria proceeded to the full-text review. In the
second stage, another two reviewers independently read
the remaining works. Any questions or concerns about
the articles were forwarded to a third reviewer for clari-
fication. Moreover, any identified incorrect or missing
information was communicated to the authors. Articles
lacking a timely response (within two weeks) were con-
sidered for deletion due to insufficient information [29,
30]. The author’s response, if provided, would serve as a
supplement to the content of the reference. Ultimately,
all articles were assessed based on uniform inclusion and
exclusion criteria to ensure consistency.

Data extraction

Before formally extracting the data, we conducted a
pre-extraction of data from 1-2 articles using NVivo
software. This software allows for data extraction from
articles and multi-person collaboration to ensure that
each researcher is familiar with the data extraction pro-
cess. Two researchers separately retrieved each portion
using the NVivo software, and all extracted data were
then validated by a joint discussion among the study
members.

Two distinct sets of data, one containing participant
quotations and the other providing a summary of the
findings, were extracted from the included literature. The
researcher distilled data from the articles to ensure that
the review findings were based solely on the authentic
experiences of the participants [30]. Finally, our research
team collaborated to assign a level of credibility to the
extracted results [31]. We categorized credibility into
three classes: unequivocal, credible, and unsupported.
Unequivocal results (U) were those supported by par-
ticipant quotations. Credible findings (C) were substanti-
ated by illustrations that featured researchers’ summaries
based on quotes rather than direct participant quotes.
Unsupported findings were those not supported by the
data [32]. No unsupported findings were identified in this
study. The complete data findings and credibility ratings
are available in Additional file 2.
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Quality assessment

Using the Critical Appraisal Skills Program (CASP), we
assessed the methodological quality of the qualitative
articles included in the review [33]. CASP contains ten
questions, which need to choose yes, no, or can’t tell.
First, two reviewers independently extracted the raw
data and the evaluation through NVivo, a collaboration
software that extracts information from the original
text and annotates it. The extracted data included study
purpose, value, recruitment methods, inclusion crite-
ria, study design, data analysis, conclusions, etc. Next,
two researchers independently coded and annotated the
articles about ten evaluation questions in NVivo and
chose yes, no, or can't tell for every question. Before for-
mally extracting the data, we conducted pre-experiments
on data extraction for 1-2 articles to ensure that each
researcher could proficiently work with the software and
extract data according to their ideas. If there were disa-
greement, the study members would have discussed it.
The CASP is part of the assessment of the credibility of
the results of each review and therefore we did not use
the criticality assessment as a basis for exclusion.

Data analysis

We utilized thematic analysis for meta-synthesis [34].
The thematic analysis comprised three stages, each inde-
pendently completed by two researchers. Final decisions
were reached through group discussion. The first stage
was the free encoding of the already extracted struc-
tural data from the first step of the quality assessment
in NVivo, line by line. During the encoding process,
we would check the meaning and data of contexts. The
second stage reorganized the codes into relevant cat-
egories, each has been analyzed for adequacy. The third
stage involves examining each category and comparing
it to others while specifically looking for similarities and
differences. Similar categories are merged into higher-
level themes, moving beyond the results of the original
research into a higher level of elaboration of the phe-
nomenon. We used the Confidence in the Evidence from
Reviews of Qualitative research (GRADE-CERQual)
approach to evaluate the degree of confidence in the
findings of systematic reviews of qualitative research (or
qualitative evidence synthesis). Qualitative evidence syn-
thesis confidence is an assessment of the degree to which
a review finding is an accurate representation of the
phenomenon. Therefore, it is different from the quality
assessment conducted in the initial literature screening,
and the review findings rated as low confidence means
it is possible that the review findings reasonably reflect
the phenomenon of concern [35]. For this purpose, we
did not remove the presentation of low-quality evidence.
The GRADE-CERQual included four components for
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assessing how much confidence to place in findings from
qualitative evidence syntheses: methodological limita-
tions, coherence, adequacy of data, and relevance [35].

Results

Search results

This systematic evaluation found 1877 articles in the
initial search, and the researcher’s manual searching
included five relevant studies. After reading the abstracts
and titles, we removed 460 duplicates and 1402 studies
that did not match the inclusion criteria. We reviewed all
20 of the remaining articles in their entirety and elimi-
nated four of them: one paper with irrelevant research
topics and three with unextracted primary qualitative
data. Eventually, we included 16 articles. Figure 1 illus-
trates the flow diagram for study selection using PRISMA
[36].

Study characteristics

The sixteen articles’ study characteristics were shown in
Table 1. There were twelve qualitative studies and four
mixed-method studies. Eleven studies used semi-struc-
tured interviews, three used open-ended statements,
and two were conducted using focus groups. Fourteen
articles used thematic analysis to refine the research,
one used grounded theory, and one used inductive quali-
tative content analysis in the included literature. The
mixed-method studies involved 488 participants, and
the qualitative study involved 169 participants (we only
extracted data from participants, excluding data from
family members, medical staff, and service providers).
Among the included studies, five studies focused on ado-
lescents, one study focused on college students, and two
studies focused on veterans. The age range of the par-
ticipants was from 12 to 65 years. Seven studies mainly
used smartphone apps for online interventions, three
attempted to combine online interventions with offline
professional help, and six used development web pages or
online tools to deliver interventions. Seven regions were
covered: Australia, the USA, the UK, Austria, Canada,
Sweden, and the Netherlands.

Methodological quality and dependability of studies
The content of the CASP is shown in Table 2.

Meta-synthesis

For a total of 149 results and 109 illustrations, the 16
qualifying investigations yielded 109 unequivocal find-
ings (U) and 40 credible findings (C). The complete
presentation of findings, illustrations, and the credibility
assessment is available in Additional file 2. These results
were consolidated into 14 categories and eventually dis-
tilled into three themes: needs in the perception link,
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Records identified through database searching (N=1877)
Web of science (n=496), PubMed (n=610), The Cochrane Library (n=347),

Number of additional records identified
through other sources (N = 5)

Embase (n=39), PsyINFO (n=106), CINAHL (n=206), ProQuest (n=73), CNKI (n=0),
CBM (n=0), WANFANG (N=0), VIP (n=0).

I

[Dupllcates removed (N=460) ]

|

Records screened
through title and

abstract (N=1422)

Records excluded
based on title and
abstract (N=1402)

Number of full-text
articles assessed

for eligibility
(N=20)

Number of articles excluded on reading
full-text (N=4)

Not relevant to the research topic (N=1)
No raw qualitative data that can be
extracted (N=3)
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Number of articles
assessed for
quality(N=16)

Fig. 1 Flow diagram for study selection: PRISMA

balance safety needs, and advanced needs (See Addi-
tional files 3, 4, and 5 for more details). The thematic rep-
resentation of research results is illustrated in Fig. 2.

Quality appraisal of synthesized findings

The results of the GRADE-CERQual of the Synthesized
findings are shown in Additional file 6. This study sum-
marized seven high-quality pieces of evidence, six mod-
erate-quality pieces of evidence, and one low-quality
piece of evidence.

Synthesized finding 1: needs in the perception link

The needs in the perception link represent the initial
stage and one of the most critical factors in determining
whether participants use mobile Internet psychological
interventions. This includes perceived ease of use and
perceived therapeutic usefulness.

Perceived ease of use

Technology with accessibility (Moderate confidence) The
category of ‘technology with accessibility’ was substanti-
ated by four studies [20, 21, 37, 42]. Technical usability
involves maintaining the normal usage of mobile psycho-
logical intervention software, encompassing tasks such as
downloading, logging on, operating, and resource acqui-
sition. Participants identified technical accessibility and

Number of articles
included (N=16)

availability as two major factors that hindered their use of
the software or had a negative impact on their experience
(findings 42 and 49). Furthermore, some software appli-
cations’ thresholds further diminished the accessibility of
intervention, which is a key advantage of this mobile and
internet-based psychological intervention (findings 23
and 127). Here are two examples of quotes:

The principal reason for lack of engagement with the
application was a result of technical complaints (C).

Potential troubles in using technology are that hav-
ing an app that needs a lot of time to load and apps
that take a lot of storage place on the phone (C).

Suitability (Moderate confidence) This category of suit-
ability was supported by 12 studies [17, 20, 22-25, 37, 39,
40, 42, 43, 45]. The suitability category reflected the mul-
tidimensional nature of participants’ needs for mobile
and internet-based psychological intervention, encom-
passing how, what, who, where, and when they were used.
Participants clearly expressed a preference for the use of
the mobile and internet-based psychological intervention
(findings 28, 88, 92, 133, and 146). The increased sense
of connection and less pressure to seek assistance were
the main effects of this enhanced accessibility (findings
58 and 123). Some adolescents noted that mobile and
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Table 2 Quality assessment

Serial number Title Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10
1 Anja Cus$ 2021 [20] Y Y Y Y Y Y Y Y Y Y

2 Craig Mackie 2017 [37] Y Y Y Y Y Y Y Y Y Y

3 Olivia Simonsson 2021 [21] Y Y Y Y C Y Y Y Y Y

4 Ozlem Eylem 2021 [17] Y Y Y Y Y @ Y Y Y Y

5 J. Kasckow 2014 [38] Y Y Y Y Y C Y Y Y Y

6 McManama O'Brien 2019 [39] Y Y Y Y Y Y Y Y Y Y

7 Tobias Schiffler 2022 [40] Y Y Y Y Y Y Y Y Y Y

8 J. Kasckow 2015 [41] Y Y Y Y Y C Y Y Y Y

9 Bethany Cliffe 2022 [24] Y Y Y Y Y Y Y Y Y Y

10 Natasha Josifovski 2022 [42] Y Y Y Y C C Y Y Y Y

11 Candice Biernesser 2021 [23] Y Y Y Y Y Y Y C Y Y

12 E. Baileyy 2021 [22] Y Y Y Y C Y Y Y Y Y

13 Rebecca Grist2018 [43] Y Y Y Y Y Y Y Y Y Y

14 Ana Radovic 2021 [44] Y Y Y Y Y Y Y Y Y Y

15 Joseph Tighe 2020 [25] Y Y Y Y Y C Y Y Y Y

16 Mareka Frost 2016 [45] Y Y Y Y Y C Y Y Y Y

“Y": stands for yes; “C": stands for what can't tell; “Q": stands for question of CASP’s items

internet-based psychological intervention could facilitate
their continuing care experience (findings 68 and 120).
Here are three examples of quotes:

The accessibility and convenience of using smart-
phones to manage NSSI was another recognized
asset (U).

This ease, accessible and simple of use was valued
by participants as they did not want to add further
stress to their situation (U).

The majority of adolescents believed that receiving a
booster of intervention content through their smart-
phones would be useful for their continuity of care as
well as an easy mode for information retrieval (U).

In terms of content accessed, participants expressed a
desire for novel, easily accessible, specific, and feasible
content related to self-injury and suicide-related behav-
iors through the app (findings 27, 62, 77, 84, and 101).
Here is one example quote:

Respondents were consistently eager to learn new
methods of reducing tension and explicitly wanted
to know better ways of dealing with this than to
incur self-injury (U).

When it came to the time and place of mobile and
internet-based psychological intervention services, par-
ticipants expressed a desire to be available in any state
and all types of locations (findings 18, 15, 73, 81, and
146). However, application at times of crisis was crucial

(findings 17, 33, 35, 73, 91, and 113). For example, when
participants had intense suicidal ideation due to some
triggers, they may press a button in the application and
follow some simple interventions. At the same time, the
software could directly send emergency notifications
to specialist medical institutions for follow-up profes-
sional support. The followings are two example quotes:

while two other participants mentioned the environ-
ment as a possible limitation, as certain skills could
not be used in public places (C).

Provide a way for safely and easily interacting, or
connecting, with others, which was particularly
helpful in periods of low mood or isolation when any
form of interaction was difficult (U).

Participants in three studies indicated that mobile and
internet-based psychological intervention should be inte-
grated with specialist medical care (findings 16, 94, 136,
and 139). The connection relationship ensured life safety
for individuals currently experiencing severe suicidal
ideation and during a period of emotional vulnerability.
Participants also mentioned that the format of this online
intervention was more suitable for adolescents, as they
tended not to disclose their self-injury or suicidal idea-
tion in their daily lives, opting instead to share them on
their social media accounts (finding 106). The followings
are two examples of quotes:

That Bluelce would be most effective if used in con-
junction with professional support, particularly for
those who may be experiencing more significant dis-
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The need of self-management
and empowerment

Emotional needs

Mobile and Internet-
based psychological

Emotional contagion

Protecting privacy

Personalized needs

intervention

Perceived ease of use

Communication needs

Needs in the perception link
Fig. 2 Thematic representation of research results

tress or more severe self-harm (U).

Automated monitoring has the potential to detect
youth who reach out for help through digital media
when their comments may otherwise go unnoticed

(u).

Participants significantly recognized the need to tailor
interventions for individuals with diverse cultural back-
grounds (finding 59). For instance, several well-known
Turkish idioms and metaphors were employed to articu-
late psychological distress and suicide-related behaviors
in the context of mobile and internet-based psychologi-
cal intervention. The cultural suitability of the online
intervention contributed to Turkish immigrants feeling a
greater sense of familiarity and connection. The following
is an example of quote:

All participants spoke about feeling familiar with
the culturally adapted content. They felt connected
and were also able to relate to the intervention (i.e.,
cultural relevance) and often found it appropriate
(i.e., culturally appropriate) (U).

Perceived therapeutic usefulness (High confidence)

Eleven research supported this aspect of perceived thera-
peutic usefulness [17, 20, 21, 23-25, 37, 40, 42, 44, 45].
On the other hand, Treatment needs were the most
fundamental needs of people who had committed sui-
cide-related behaviors and self-injury. Participants use
mobile and internet-based services because their treat-
ment needs could not be adequately satisfied in real life
(findings 4, 6, 11, and 134). The primary reason given by
participants for using online interventions was therapy.
If participants could employ the intervention knowledge
in their everyday life, it would be beneficial in lowering

Balance safety needs Advanced needs

self-injury and suicide-related behaviors (findings 7, 14,
16, 22, 32, 48, 56, 75, 93, 99, 102, 140, 143, and 149). A
proportion of participants were concerned that the
online intervention would also not provide effective
treatment (findings 37, 76, and 108). Interestingly, partic-
ipants expressed a strong need for professional therapeu-
tic support. They felt that online interventions needed
to be deeply integrated with, rather than substituted for,
professional therapeutic help, regardless of the circum-
stances (findings 38, 44, 95, and 132). The followings are
four example quotes:

Further negative outcomes of engaging in NSSI
involve receiving invalidating reactions from their
surroundings (U).

Observing that intervention helps them or that they
feel better after using it was the most prevalent
reported motivation to engage with the intervention

u).

Adolescents were concerned about whether a
machine could effectively interpret sarcasm related
to suicidal communication and did not fully trust it

(u).

This may suggest that self-harm requires more inten-
sive support, meaning an app may not be sufficient.
Participants felt that professional support was most
appropriate (U).

Synthesized finding 2: balance safety needs

This theme focuses on two important contents using
mobile and internet-based psychological intervention:
emotional contagion and privacy protection. We needed
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to be careful to handle these two points in mobile psy-
chological interventions.

Emotional contagion (high confidence)

Six research backed this area of emotional contagion
[20, 22, 24, 37, 38, 45]. Participants of five studies
reported that the constant attention and navigation
to content about suicide-related behaviors and self-
injury in the peer exchange community boards may
have left them in a negative mood and exacerbated
their illness (findings 10, 12, 20, 36, 63, 87, 97, and
117). Some online interventions used banning men-
tion of keywords, such as suicide-related behaviors
and self-injury, to avoid emotional contagion. Some
participants expressed that the ban would limit their
usual avenues of therapeutic expression and emotional
release. Hence, participants need to balance emotional
contagion with free expression (findings 119 and 145).
Three typical quotes are shown below:

They were concerned that these questions about
death and suicide might make individuals relapse
or even make their condition worse (C).

Banning discussions about suicide could be chal-
lenging for people who need to talk about their sui-
cidality (U).

Safety in online services for self-injury centered
around the need for moderation (U).

Protecting privacy (Moderate confidence)

Nine research backed up this area of privacy protec-
tion [14, 20, 23, 25, 38, 39, 41, 42, 45]. Because mobile
and internet-based psychological intervention might
involve key privacy issues, participants were very con-
cerned about privacy issues. They were very worried
about how mobile and internet-based psychological
intervention handled personal information and the
negative consequences of privacy breaches (findings
24, 64, 72, 85, 107, 130, and 148). Participants appre-
ciated the reliable privacy protection in several online
interventions (findings 121 and 135). Adolescents,
a sensitive group, mainly considered that treatment
needs and privacy protection needed balance (find-
ings 71 and 103). The followings are three examples of
quotes:

There were concerns with how the information pro-
vided might be used, particularly that it might be
used by clinicians to coerce the patient to make
changes or force changes on the patient (C).
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Participants expressed concern over confidentiality
and the potential consequences for an individual
in responding affirmatively to questions regarding
suicidal thoughts, substance use and medication
non-adherence (C).

Most adolescents believed there should be a bal-
ance between their need for protection and for free
expression and privacy (C).

Synthesized finding 3: advanced need

This theme outlines the advanced needs of participants
for mobile and web-based psychological interventions.
It encompasses communication needs, emotional needs,
personalized needs, and self-management and empower-
ment needs.

Communication needs (High confidence)

Seven research provided support for this group of com-
munication needs [13, 20-22, 25, 39, 40]. Participants’
ideas were ambivalent about the impact of mobile and
internet-based psychological interventions on communi-
cation needs. Some participants felt that the therapeutic
intervention should be delivered face-to-face rather than
through technological products (e.g., mobile phones,
software, etc.). They felt that such a format would have
a negative impact on the participant’s sickness and their
capacity to communicate in real life (findings 25, 26, and
83). However, other participants indicated that online
communication could help them to improve their com-
munication skills and meet their need to share their
experiences with people and professionals with simi-
lar experiences. Online communication could also help
some participants who have barriers to communication
in reality (findings 19, 90, 114, 116, 124, and 138). For
example, some patients did not know how to communi-
cate correctly with their doctor or were too embarrassed
to express themselves during face-to-face interventions.
They could learn the right communication skills through
online interventions or express those difficult emotions
through online communication. It is worth noting that,
compared to others, adolescents showed a distinctly pos-
itive attitude towards online communication (findings 45
and 69). Here are three examples of quotes:

Some interviewees also expressed concerns about the
functionality of the app and the potential difficulties
in providing help in an interpersonal way (U).

Participants often expressed the wish to talk with
other people (included therapists) through future
NSSI apps to learn what is most helpful (L).
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Adolescents also reported using their phone to text
or call with friends, partners, therapists, pastors, or
family for support with mental health or substance
use issues (U).

Emotional needs (Moderate confidence)

Nine research backed up this area of emotional needs
[17, 20-23, 37, 42, 44, 45]. The satisfaction of emotional
needs was an essential part of being patients engaged
in self-injury and suicide-related behaviors. Partici-
pants reported that the online intervention provided a
non-judgmental, comfortable distance and safe emo-
tional environment. The satisfaction of emotional needs
was helpful in their treatment (findings 9, 43, 46, 54,
55, 100, 105, 110, 111, 118, 131, 141, and 144). Moreo-
ver, online interventions could help them communicate
with patients going through the same experience, mak-
ing them quickly gain acceptance and understanding
(findings 115 and 142). The followings are two example
quotes:

Participants also found it (watching videos on their
smartphones or intentionally seeking company)
helpful to be in therapy where they can talk without
feeling judged or receive medications (C).

Young people identified a general desire for under-
standing and a specific desire to know others had a
shared experience (U).

Personalized needs (High confidence)

Eleven studies supported this personalization category
[14, 17, 20, 22, 24, 37-41, 45]. Personalization was a
concern highlighted by almost all participants (findings
38, 40, 66, 74, 84, 89, 112, 122, and 141). Some studies
explained why personalization was of such a concern
to participants, mainly because of the distinct person-
alization of causes, experiences, and personal attitudes
towards suicide-related behaviors and self-injury (find-
ings 1, 2, 3, 5, and 96). The personalized content of the
intervention enhances the freshness of participants and
promotes ongoing engagement (findings 21, 55, 80, and
29). Two typical quotes are shown below:

Participants commonly referred to the importance of
individuality with regards to how different types of
self-harm require different support and how people
cope in different ways (U).

personalised feedback did not only motivate them to
continue but it also provided a safe environment to
disclose their experiences (U).
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The need for self-management and empowerment (High
confidence)

Ten studies supported this category [17, 20, 21, 24, 25,
37, 39, 40, 43, 44]. Some participants indicated that a lack
of motivation to improve was the main reason for their
limited participation. Lack of self-management motiva-
tion results in low confidence and acceptance of online
treatments (findings 13, 34, 39, 67, 78, 98, 125, and 129).
Additionally, some participants also reported that the
online psychological intervention helped them improve
their psychological literacy, provided them with the abil-
ity to manage their own conditions, and enhanced their
willingness to participate (findings 51, 57, 70, and 137).
The followings are three samples:

There were times when they are open to receiving
support to stop self-harming and other times when
they were less willing to accept help and to stop the
act of self-harm (U).

Almost all participants emphasized better self-man-
agement as one of the most important benefits of the
online psychological intervention (U).

Some participants could see the benefit of using the
app as an educational tool that improved mental
health literacy, thereby facilitating improved com-
municate-on with mental health professionals and
self-management of diseases (U).

Discussion

This study provides the first qualitative synthesis of the
needs of patients engaged in self-injury and suicide-
related behaviors concerning mobile and internet-based
psychological interventions. We conclude with three
themes: needs in the perception link, balanced safety
needs, and advanced needs. The synthesized findings
suggest that a lack of resources, difficulties in accessing
face-to-face mental health assistance, the need for addi-
tional therapy, and ease of accessibility are among the
main reasons why patients engaged in self-injury and
suicide-related behaviors choose mobile and internet-
based psychological interventions. However, reasons
for reducing patient engagement and satisfaction during
online interventions included concerns about privacy
protection, emotional contagion and unmet needs (such
as communication needs, emotional needs, and self-
management and empowerment needs).

The first theme aligns with the Technology Accept-
ance Model (TAM). In this theme, patients articulated
their needs in the perception link of mobile and Inter-
net-based psychological intervention. The TAM focuses
on two belief constructs significantly influencing an
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individual’s acceptance of (intention to engage) technol-
ogy: 1) perceived usefulness; and 2) perceived ease of use
[46]. According to our findings, participants considered
perceived therapeutic usefulness as an initial motiva-
tion for choosing an online intervention, aligning with
the technology acceptance model. Patients sought assur-
ance that the intervention was specific, individualized,
varied, and sufficient to meet the basic treatment needs
of the user. Therefore, health professionals should rec-
ognize the importance of enhancing the effectiveness of
mobile and internet-based psychological interventions.
The need for perceived ease of use suggests that patients
aim to improve and broaden the convenience of mobile
psychological interventions and reduce the restrictions
on equipment, time, and place of use. This underscores
the importance for healthcare providers to lower the
threshold of use and enhance the accessibility of inter-
net- and mobile-based psychological therapies to boost
patient engagement rates in the future. For instance,
professional medical and healthcare staff can collabo-
rate in interdisciplinary teams and enlist the aid of a
team specializing in digital communication technology
when developing mobile and web-based psychological
therapies [47]. These measures can simplify user access
to mobile and Internet-based psychological help and
enhance their willingness to continue using it. The results
of such actions include simplified login methods, stable
login, smartphone apps with lower memory consump-
tion, and reduced device requirements (such as memory
and performance) [20, 43]. Researchers should also con-
tinually strive to provide more understandable presenta-
tions, easier-to-apply intervention content, and develop
more culturally appropriate content versions [17].

The results also indicated that patients who engaged in
self-injury and suicide-related behaviors were more con-
cerned about the use of mobile therapies in emergency
situations than individuals with chronic diseases who
were less likely to engage in such behaviors [48]. This
finding shows the distinctive characteristics of patients
engaged in self-injury and suicide-related behaviors, and
mobile and internet-based psychological intervention
should pay more attention to the protection of patients’
life safety. It is worth noting that only one of the reviewed
resources focused on the cultural adaptation of different
populations. Participants indicated that cultural transfor-
mation enhanced their sense of familiarity and connec-
tion to the content of the intervention. However, there
was not enough research to prove the effectiveness of cul-
tural adaptation in mobile and internet-based interven-
tions for mental disorders [49, 50]. The difference might
be related to the fact that the population of this study was
the self-injury and suicidal ideation population, which
differs from people with mental disorders. In the future,
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we need more in-depth research on high-quality cultural
adaptation effectiveness in online interventions.

It is worth noting that in the second theme, the issue
of emotional contagion appeared to be of particular con-
cern to participants in this study. In contrast to some who
claimed that suicide-related behaviors and self-injury are
one-way contagions, several participants accepted peer-
to-peer communication; therefore, learning materials
on their online platforms could help them manage self-
injury. Related research suggested that peer support in
online interventions could provide many benefits, includ-
ing a sense of community, empowerment, and access to
information and support for people who engage in self-
injury and exhibit suicide-related behaviors [51]. The
results of this paper are consistent with the findings of
related studies in which participants expressed the need
for caution in dealing with the safety of self-injury and
suicide-related behaviors in online communication to
avoid harm to patients seeking online communication
help [52]. Moreover, the risk of the negative emotional
impact of online therapies might be diminished by estab-
lishing supervision teams that provide regular monitor-
ing and training [51].

Participants expressed concerns about the security
of their privacy, aligning with the findings of previous
online interventions [53—55]. They considered its direct
impact on trust and participation in the online interven-
tion. However, privacy issues are inevitable in psycho-
logical interventions. In future studies, there is a need
to enhance privacy protection in online interventions
and devise new strategies to increase patient trust. From
a technical perspective, researchers should actively seek
technical support to ensure data security and user pri-
vacy when developing smart apps and online web ser-
vices [56]. In addition to technical safeguards, healthcare
professionals should proactively commit not to over-col-
lect users’ personal information except for the content of
psychological interventions [57]. Researchers can provide
anonymous functions or actively seek third-party super-
vision, effectively improving users’ trust and security in
an online intervention [39, 45, 58].

In the third theme, the advanced needs of patients
who engage in self-injury and suicide-related behaviors
align with Maslow’s hierarchy of needs theory, encom-
passing communication, emotion, personalization, self-
management, and empowerment. Notably, personalized
intervention is one of the elements emphasized by partic-
ipants, which is consistent with relevant research results
[59].

Participants expressed a strong desire to add custom-
ized content to the online intervention, which would
help to enhance the appeal, increase user stickiness,
and strengthen ongoing user engagement to promote
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continuity of care. In the future development of mobile
and internet-based psychological interventions, per-
sonalized and newfound content should be added to
meet the requirements of different types of patients.
Researchers could try to express the content of psycho-
logical interventions in comics or popular online lan-
guage, which are close to the daily lives of young people
[20]. Besides, we can also combine online psychologi-
cal intervention with games to stimulate the willingness
of adolescents to persist in using. However, it is impor-
tant to note that providing specific and targeted online
psychological intervention programs for users or giving
timely feedback and program adjustment to users’ mental
states is an essential source of participants’ personalized
feelings.

Moreover, in the part of emotional needs, we found the
achievement of advanced needs resembles a dilemma in
the real world. For instance, mobile and Internet-based
psychological interventions may not adequately address
the emotional needs of participants, such as contact and
companionship. It remains unclear whether fulfilling
these emotional needs could potentially impede the emo-
tional development of participants in reality. Therefore,
to gain a deeper understanding of the influencing factors
of mobile and Internet-based psychological therapies,
large-scale, multi-center research should be conducted in
the future. This research should explore the satisfaction
of advanced needs and the diverse impacts of mobile and
Internet-based psychological interventions on real-life
situations.

The advanced need for self-management may facili-
tate the self-improvement of participants; however, some
participants also mentioned that it could potentially
increase the psychological burden on patients engaging
in self-injury and suicide-related behaviors. In the future,
researchers can conduct qualitative research to explore
the longitudinal experiences of patients dealing with sui-
cide and self-injury through mobile psychological inter-
ventions. This research can help clarify the evolving path
and influencing factors between patients’ psychological
stress and their ability to self-manage. To alleviate patient
anxiety regarding self-management and enhance con-
fidence in continued usage, researchers could consider
implementing detailed instructions or providing encour-
agement and support within mobile interventions.

Mobile health has the advantages of alleviating the
shortage of offline professional psychological resources,
reducing patient costs, and saving waiting time [60].
However, this review found that most included studies
were conducted in developed countries, such as the USA,
Australia, etc., while no studies were conducted in low-
and middle-income countries (LMICs). In fact, the situa-
tion of self-injury and suicide-related behaviors in LMICs
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is equally severe. According to statistics, three-quarters
of suicides worldwide occur in LMICs, and mobile and
Internet-based psychological interventions are less uti-
lized in LMICs [61, 62].

The inadequate application of mobile and Internet-
based psychological intervention in LMICs is possibly
influenced by multiple real-world factors such as insuffi-
cient organization/resource availability, lack of technical
experience and professionals, and limited network infra-
structure and connectivity [63, 64]. To face this contra-
dictory reality, researchers should focus on promoting
the continuous application of mobile and Internet-based
psychological interventions in LMICs by providing
remote technical support training and personnel assis-
tance. Reducing the dependence of online intervention
on tangible resources, expanding the coverage of users,
and striving to provide adequate help to people with
mental illness in LMICs are also important.

Strength and limitations

There are several strengths to this systematic qualita-
tive review. This study is the first qualitative systematic
review of the needs of patients engaged in self-injury and
suicide-related behaviors based on mobile and internet-
based psychological interventions, compensating for the
small sample size and single perspective of individual
qualitative research.

This systematic qualitative review also has some draw-
backs. Firstly, despite our efforts to search as many data-
bases as possible, we ultimately did not explore grey
databases due to restrictions in resource access. Addi-
tionally, this study only included 16 papers written in
English; with no publications in other languages. Moreo-
ver, eight of the incorporated documents showed some
unclear risks in the CASP evaluation, potentially limiting
the credibility and quality of the synthesized findings to
some extent. The second point is that, despite attempts
to include Chinese literature in this study, no relevant
material was discovered. Consequently, only developed
countries (e.g., the UK, USA, Sweden, etc.) were covered
in this study, restricting the applicability of the synthesis
findings to other low-income and developing nations.
Regarding the quality of the 16 included studies, three
studies may have recall bias in collecting qualitative data,
and one study did not allow participants to review the
transcribed manuscript together. Finally, the eligible arti-
cles we included did not involve the elderly, potentially
limiting the interpretability of the findings in this study.

Conclusion

The study categorized the needs of patients using
mobile psychological interventions into three themes:
needs in the perception link, balance safety needs, and
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advanced needs. The synthesis findings of this system-
atic qualitative review align with the applicability of the
technology adaptation model and Maslow’s hierarchy of
needs theory in mobile and internet-based psychological
interventions for patients engaged in self-injury and sui-
cide-related behaviors. Based on the results of this study,
healthcare workers can initiate by addressing the needs
of patients’ perception and balancing their safety needs.
They can then collaborate with the communication tech-
nology team to collectively promote the application of
psychological intervention products in low- and middle-
income countries (LMICs). Researchers aim to lower the
barrier for patients involved in self-harm and suicide-
related behaviors to utilize mobile healthcare in the
future, enhancing LMICs’ acceptance and participation
in mobile psychological interventions. Health profession-
als in high-income countries that have conducted mobile
psychological intervention studies need to acknowledge
the value and significance of higher emotional needs in
mobile health and enhance the self-management skills of
patients involved in self-harm and suicide-related behav-
iors through mobile health. This could significantly con-
tribute to improving continuity of care standards. In the
future, more high-quality multicenter randomized con-
trolled trials can be conducted to explore the long-term
intervention effects and other benefits of mobile psycho-
logical interventions.
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