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Abstract

Suicide is a leading cause of death among adolescents, highlighting the need for effec-
tive suicide prevention strategies. Safety planning is a best-practice intervention that
has recently shifted toward smartphone-based formats. This study explored stakeholder
perspectives (adolescents, parents, practitioners) and described the development of an
age-tailored app. A qualitative study was conducted in Germany (2023–2024) with focus
groups involving adolescents (n = 7), parents (n = 4), and practitioners (n = 4). Adolescents
(14–21 years) were eligible if they had received inpatient treatment, experienced suicidal
thoughts within the past 24 months, and had prior experience with safety planning. Parents
and practitioners had experience or expertise with suicidality among adolescents. Data
were analyzed using Kuckartz’s qualitative content analysis. App development was based,
among other things, on insights from focus groups and pertinent theories. Stakeholders
expressed differing needs regarding app content, settings, and adjustability. The developed
emira-app includes an interactive safety plan to support users in self-managing emotional
crises, along with additional features (e.g., digital HopeBox and diary) to promote integra-
tion into users’ daily routines. This multi-component safety planning app was specifically
developed for adolescents, and its participatory development process allowed an intensive
exploration of key stakeholders’ perspectives.

Keywords: suicidal ideation; adolescent; suicide prevention; safety planning; adolescent
psychiatry; self-management; mobile applications; mental health

1. Introduction
Every year, approximately 700,000 people of all ages die by suicide worldwide [1],

highlighting its significance as a public health issue across all age groups. Suicidal thoughts
and behaviors are also common among adolescents [2–4]. In Germany, 486 people under
the age of 25 died by suicide in 2023 [5], underscoring the relevance of suicide as one of
the leading causes of death among young people worldwide [1]. Studies conducted in
schools further highlight this issue, reporting that between 6.5% and 9% of adolescents
have attempted suicide at least once, while the 12-month prevalence of suicidal thoughts is
around 14% among 15-year-olds [6]. These prevalence rates are particularly high among
adolescents with psychiatric disorders, who are at significantly increased risk for suicidal
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thoughts and behaviors [7]. Furthermore, such thoughts and behaviours are often persistent
or recurrent during adolescence [8], emphasizing the urgent need for effective suicide
prevention among this group.

One evidence-based intervention designed to ensure an individual’s safety during a
suicidal crisis is safety planning. It provides a structured framework with six safety plan
components (SPCs): (1) identifying warning signs, (2) implementing self-management
strategies, (3) using social distraction, (4) building a support network of trusted individuals
as well as (5) professionals, and (6) eliminating access to suicide methods [9]. Usually,
safety plans are developed collaboratively with practitioners, though individuals may also
create them independently. The effectiveness of this intervention has been empirically
validated among adults. For instance, Stanley et al. [10] demonstrated that safety planning
was associated with reduced suicidal behavior and increased treatment engagement among
suicidal adults within six months after discharge from the emergency department. These
findings are supported by evidence from a recent meta-analysis, demonstrating that safety
planning interventions are associated with reduced suicidal behavior, but showed no
significant effect on suicidal ideation (SI; [11]). In contrast, Ferguson et al. [12] conducted a
systematic review of 26 studies and reported that safety planning interventions may reduce
both suicidal behavior and ideation, as well as symptoms of depression and hopelessness.
In their systematic review of safety planning interventions for children and adolescents,
Abbott-Smith et al. [13] concluded that although current empirical evidence suggests
the general applicability of safety planning for use with children and adolescents, more
research is needed to assess its effectiveness among this group. Interestingly, May et al. [14]
investigated safety plan usage among psychiatrically hospitalized adolescents and found
that, while more than 90% accessed their safety plan within the first month post-discharge,
safety plan usage sharply declined in the following weeks.

To date, safety plans are usually handwritten on paper [15], potentially limiting their
availability and self-application in emotionally stressful situations [16]. Initial studies
suggest that some of these limitations could be adequately addressed by smartphone-based
safety planning, providing users with the advantage of quick access to the safety plan
when needed. In fact, nearly all adolescents own a smartphone. In 2022, 96% of 12- to
19-year-olds in Germany owned one [17]. One study conducted in 2017 suggested that
71% of adolescents about to be discharged from a psychiatric hospital either downloaded a
safety planning application (app) or were interested in downloading one, highlighting ado-
lescents’ general interest in using apps—particularly for managing their mental health [18].
Supporting this, Myin-Germeys et al. [19] emphasized their relevance particularly in the
context of psychiatric topics, such as the management of severe mental illness. Given
this growing interest and their potential benefits, the popularity of smartphone apps for
addressing different mental health issues is rapidly increasing.

One example of apps used in the mental health context are those that replicate the
therapeutic HopeBox intervention [20,21], allowing users to digitally store their personal
reasons for living—such as photos of loved ones—making them easily accessible on a
smartphone. Denneson et al. [21] demonstrated that using a digital HopeBox can enhance
coping self-efficacy, which may help to reduce SI. Other available apps focus on mood
tracking, enabling users to record their emotions and monitor mood patterns over time.
According to Dubad et al. [22], mood-tracking apps can be a valuable supplement for
adolescents with mental health issues.

Internationally, several apps provide smartphone-based safety planning [15,23–29].
Some focus exclusively on safety planning, differing in functionality and availability
(cf. [30]), while others integrate additional features, such as a digital HopeBox, a diary,
or psychoeducation [15,23,26,27,31]. In German-speaking countries, only a few safety
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planning apps exist (such as SERO [32], KrisenKompass, and LifeStep). Initial research
on the effectiveness of safety planning apps indicates their significant contribution to
suicide prevention [23,25,26,28,29,33,34]. For example, the safety planning smartphone app
BeyondNow has been evaluated in both adult populations [34], and young adults with a
mean age of approximately twenty years [25]. Both studies reported a significant reduction
in SI, as well as an increase in suicide-related coping—defined as the use of internal and
external strategies specifically aimed at managing suicidal thoughts [35]—among those
participants who used the app. Despite such promising initial evidence, it is important to
note that the aforementioned existing apps are usually aimed at users of all age groups,
without considering age-specific needs. Indeed, initial research on mental health apps
highlights the importance of customization to enhance user experience and engagement
among younger users [36,37]. Furthermore, these studies underscore the significance of
providing clear, age-appropriate information, along with a simple yet engaging design
tailored to the needs of younger users [36,37]. While adolescents and young adults have
been involved in the development process of some safety planning apps [23,25], to the best
of our knowledge, no safety planning smartphone app has specifically been developed for
adolescents, and their effectiveness within this group remains unknown.

Furthermore, studies considering the duration of app use have shown that most
participants used the respective safety planning app for no longer than 5 min during the
entire study duration, primarily within the first two weeks after setup [34]. Porras-Segovia
et al. [29] conducted a pilot study among adults to explore the acceptability of a safety
planning smartphone app, where some participants reported being unable to remember
the app during an emotional crisis. These findings highlight the importance of designing
apps that are more seamlessly integrated into user’s daily life, thereby enhancing their
accessibility in crisis situations. This could potentially be achieved by aligning development
processes more closely with users’ specific needs and contextual realities.

In summary, existing research highlights the potential benefits of smartphone-based
safety planning for suicide prevention. However, most existing studies have been con-
ducted among adults and apps tailored to the specific needs of adolescents are rare. To
address these gaps and contribute to suicide prevention among young people, we designed
and developed a multi-component safety planning smartphone app to support adolescents
in self-managing emotional crises. The aim of this paper is twofold: (1) to systematically
explore the needs and preferences of key stakeholders (adolescents with lived experience,
their parents, and practitioners) concerning smartphone-based safety planning, based on
focus groups; and (2) to present the resulting structure and design of a newly developed
multi-component safety planning smartphone app. The developed app integrates findings
from the qualitative study as well as existing literature and pertinent theories, specifically
tailored to support adolescents in the self-management of acute emotional crises.

2. Methods
2.1. Design

This study is part of the EMIRA project (ecological momentary intervention to reduce
suicide risk among adolescents), which aims to develop and evaluate a safety planning
smartphone app for adolescents. To ensure a user-centered structure and design, the app
development was informed by qualitative focus groups with adolescents, practitioners,
and parents, existing safety planning literature, as well as input from a community-based
participatory research (CBPR) panel [38]. The gender-based CBPR panel consisted of three
groups: (1) young adults with lived experience of suicidality, (2) practitioners—including
psychologists and psychiatrists—with clinical expertise in adolescent mental health, and
(3) researchers with expertise in suicide research from the fields of health sciences, social
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sciences, nursing science, and psychology. Ethical approval for the qualitative study was
obtained from the Ethics Committee of Ulm University (393/22).

2.2. Participants and Recruitment

A convenience sample of adolescents aged 14–21 years was recruited from a regional
inpatient child and adolescent psychiatric clinic via flyers and personal contact within the
researchers’ network. Adolescents were eligible if they had experienced suicidal thoughts
during the past 24 months and had prior experience with safety planning. Parents were
included if they had children with suicidality and experience with safety planning, and
were recruited by approaching them personally within the clinic and through the authors’
professional network. Practitioners working in adolescent psychiatry or psychotherapy
were recruited through personal contact and a mailing list from the aforementioned psy-
chiatric clinic. Written informed consent was required from all participants; for minors,
consent from their legal guardians was mandatory. As an incentive, parents received €25
via bank transfer, while adolescents and practitioners received €25 shopping vouchers
(wunschgutschein.de).

2.3. Phase 1: Qualitative Analysis

We conducted four focus groups (FG), each lasting approximately 90 min. These
included two focus groups with seven female adolescents under the age of eighteen (FG 1:
n = 3, FG 2: n = 4), one focus group with four mothers of children affected by suicidality (FG
3: n = 4), and one focus group with four female practitioners treating suicidal children and
adolescents in inpatient or outpatient settings (FG 4: n = 4). The participants’ characteristics
are presented in Table 1.

Table 1. Participant characteristics.

Adolescents

age (years) sex ICD-10
diagnosis setting

A1 17 female F3X inpatient
A2 16 female F3X inpatient
A3 15 female F5X inpatient
A4 13 female unknown inpatient
A5 17 female F6X inpatient
A6 16 female F3X inpatient
A7 16 female F6X inpatient

Practitioners

age (years) sex education setting

Pr1 43 female psychiatrist outpatient
Pr2 30 female psychologist inpatient
Pr3 36 female nurse inpatient
Pr4 37 female psychiatrist outpatient

Parents

age (years) sex child died
by suicide

child with SI
during recruitment

Pa1 52 female yes no
Pa2 54 female no yes
Pa3 57 female yes yes
Pa4 50 female no yes

Note: F3X = mood [affective] disorders, F5X = behavioural syndromes associated with physiological disturbances
and physical factors, F6X = disorders of adult personality and behaviour.
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All focus groups were conducted in person at the clinic, except for the parent focus
group, which was held online due to participants being located across different regions. Us-
ing a literature-based, pre-tested semi-structured format, the interview questions addressed
participants’ experiences with safety planning and requirements for smartphone-based
safety planning (see Appendices A–C). The questions were open ended, with specific
prompts being used as needed. The same question outline was used for all participant
groups, with adjustments made to reflect the specific perspectives and needs of each group.
For adolescents, questions focused primarily on app structure and features, while for
practitioners and parents, the emphasis was on general smartphone use and the handling
of crisis situations. Focus groups were conducted by two female interviewers each—a
PhD candidate and a researcher with lived experience—with no prior relationship to
the participants before the commencement of the study (TG, JH, NB). Prior to the focus
groups, the interviewers shared their personal and academic interest in the topic to enhance
transparency. All focus groups were audio-recorded and transcribed verbatim.

The data coding process was conducted independently by two researchers—both PhD
candidates with experiences in qualitative content analysis—using Kuckartz’s qualitative
content analysis [39] within MAXQDA (version 6.10) (TG, JH). First, analytical units were
defined. Next, relevant passages were paraphrased in simpler terms and generalized
to a higher level of abstraction. The resulting condensed statements were then grouped
into categories. In line with Kuckartz’s approach, the analysis combined deductive and
inductive coding. This involves the identification of categories established by the interview
guide (deductive) as well as categories emerging directly from the data (inductive). In a
first step, broader main categories were identified, which were subsequently differentiated
into more fine-grained subcategories. Through an iterative process of coding, reviewing,
and refining, the category system was gradually refined and differentiated into main and
subcategories. Discrepancies were discussed based on the descriptions of the categories in
the category system until consensus was reached, and the procedure was repeated until
no further relevant categories emerged. Following the analysis, we identified illustrative
quotes and translated them from German to English, emphasizing the accurate reflection of
their meaning rather than a verbatim translation.

2.4. Phase 2: App Development

After completing the qualitative content analysis, the app was designed and developed
by a multiprofessional team with expertise in health sciences, social sciences, nursing
sciences, psychology, information systems, and media design. App development was based
on insights from the focus groups, existing literature, pertinent theories (e.g., dialectical-
behavioral therapy (DBT), [40]), and feedback from a CBPR panel. These requirements
were documented in user stories, i.e., brief descriptions of an app requirement from the
users’ perspective [40]. The user stories were iteratively refined based on repeated feedback
from adolescents and the CBPR panel to ensure ongoing involvement of the target group.

3. Results
The presentation of results is structured in two phases: Phase 1 focuses on the qualita-

tive analysis (Section 3.1), and Phase 2 describes the app development (Section 3.2).

3.1. Phase 1: Qualitative Analysis

Participants provided general information on safety planning, as well as details about
the app’s content, settings, and adjustability. Regarding the content of the app, participants
talked about both app-based safety plans and additional features. All themes are presented
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in Table 2, with illustrative quotes for each theme. A detailed description of each theme
and their implementation within the app is described below.

Table 2. Themes and illustrative quotes for each theme (translated by the authors).

Theme Subtheme Examples

General information
on safety planning

“I’ve got a few things listed on it [my safety plan], and I keep adding things to
it whenever I realize something else has helped me.” (A3)
“If I know I’m working with a patient who might need something like this [a
safety plan], I try to walk through a scenario with them, one where they’d
actually have to use their safety plan. Then we think through the steps they
could take to reduce the risk of anything serious happening. We start with the
low-threshold options, the immediate surroundings, like: is there someone
you can turn to? Or even first, what can you do to calm yourself down? Then
we move on to involving other people, step by step, and if none of that works,
we go all the way to the more serious actions, like calling the ambulance or the
clinic.” (Pr1)

Content of the app
Safety plan

“Just a suggestion [in the app] for something to help with distraction. Ideally, a
tool offering a variety of options. Perhaps with the ability to add personal
favorites that could then be integrated into the safety plan.” (A3)

Additional app
features

“ (. . .) I also have to do this on the [clinic] ward: every evening I have to write
down three positive things from the day.” (A5)

App settings “For example, receiving messages that pop up, such as ‘You’re amazing’.” (A6)

Adjustability

“Well, if we’re in a good mood, it might be helpful to have the option to turn
this feature off. Or at least, maybe having a button to disable notifications. (. . .)
Because if it’s always on, it could potentially become annoying after a while
(. . .) but that probably depends on the individual.” (A1)

3.1.1. General Information on Safety Planning

This category provides information on safety planning within mental health care
in general, including safety plan development, storage, and evaluation. Practitioners
described that, due to safety aspects, safety plans are typically created early in treatment,
during the initial contact for outpatient care and after admission for inpatient care:

“In therapeutic settings, the patient’s survival is considered the primary objective and is
therefore usually addressed first.”

(Pr1)

Interviewees reported that safety plans are usually created collaboratively by the
affected individual and a practitioner, either individually or within a group. They also
noted that parents or other social contacts are usually not involved in the development
process, especially when the affected person is older than 18 years old. Additionally, once
the plan is developed, social contacts are usually unaware of its content:

“In the end, I’m the only one who more or less knows what’s on my safety plan.”

(A1)

However, participants mentioned that the awareness of the safety plan depends—
among other factors—on the adolescent’s ability to self-manage their emotional crisis.
While individuals with chronic suicidal tendencies often felt less need to carry their safety
plan with them all the time, those newly affected by suicidality considered it essential to
permanently have their plan with them. Further, interviewees mentioned that safety plans
typically include three (escalation) stages: self-distraction, involving social contacts, and
seeking professional help. Participants stated that practitioners use guiding questions based
on these stages, while considering the feasibility and availability of resources. Safety plans
were often adapted to individual needs rather than including all standard components.
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Thereby, negative triggers (e.g., “call your friends!” when none exist) were to be avoided.
The order of the content in the safety plan varied among adolescents, with only marginal
changes and adjustments made, usually when the plan proved ineffective.

Overall, interviewees considered safety plans particularly useful in distressing or
depressive situations:

“The safety plan plays a big role for me, because I often find myself in situations where
I’m not doing well. In those moments, I’m really glad to have something with me that
can support me and help me to get through the situation.”

(A6)

Despite such positive judgement, several reasons were noted for not using the safety
plan (such as avoiding burdening others). In some cases, parents and practitioners observed
that adolescents didn’t contact others during a crisis and were unsure why—an aspect
that was explored further during interactions with professionals. Participants mentioned
that the effectiveness of safety plans is often limited if they do not align with the specific
situation:

“Sometimes the [safety] plan doesn’t really help, for example when you are extremely
angry.”

(A1)

3.1.2. Content of the App
Safety Plan

Regarding the app’s content, participants discussed the safety plan and its compo-
nents, including warning signs, self-management, social distraction strategies, contact with
trusted individuals and professionals, as well as the elimination of suicidal methods. They
mentioned the usefulness of identifying warning signs: “So maybe that it [the emotional
crisis] doesn’t develop into something bigger, by paying attention to the early warning signs.” (A3)
Interviewees also talked about various measures for distraction (e.g., “listening to music”
(A1), “singing” (A2), “rubber bands, or these spiky balls that you can squeeze in your hand, hot chili
candies, ice cubes, something like that” (Pa2)) and their helpfulness in managing emotional
distress. They also mentioned some distraction measures for which the app could offer
support, including “games” (A6) or “relaxation exercises” (A3). Since multiple people (e.g.,
parents, friends) can be named as contacts on the safety plan, participants emphasized
the importance of confirming the willingness of those listed as emergency contacts: “Of
course, I asked them whether it is okay for them to be contacted if I am in an emergency” (A3).
In private settings, contact to others typically involved in-person conversations, phone
calls or text messages, often using messenger services (e.g., WhatsApp): “I try to call my
friends or text them so that I’m not alone and can distract myself from my thoughts” (A5). Seeking
professional help, such as contacting a practitioner, was identified as the most common
way to access professional support. Interviewees suggested integrating a section in the
smartphone-based safety plan for storing emergency numbers with direct links to contacts
or chatrooms of crisis chat services, enabling communication with both (mental health)
professionals and supportive peers with similar experiences. Regarding the ‘making the
environment safer’ component, participants emphasized that removing dangerous objects
should only occur with the affected person’s consent.

Additional App Features

Along with the app-based safety plan, participants mentioned additional app features.
For instance, participants discussed the potential usefulness of mood barometers, using
traffic light colors or emojis, to monitor current mood and track progress over time. They
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also suggested the possibility to save and view mood fluctuations graphically, including
the option to share mood fluctuation graphs with others (e.g., via e-mail). Furthermore,
participants emphasized the need for a function to record personal thoughts, either as text
or audio, because “(. . .) sometimes you don’t want to write” (A3). This would allow users,
alongside the mood entry, to add additional information about why they are feeling a
certain way at the moment. Additionally, participants mentioned the possibility of storing
positive memories (texts, pictures, or videos) in the app:

“I was thinking, like, when you’ve had a really good day, or seen something beautiful, like
a sunset, it might be nice to save that in the app. Just as a way to store those moments, so
when you’re feeling bad, you can remind yourself of the good things that have happened
recently.”

(A3)

3.1.3. App Settings

The following statements address general app settings, focusing on privacy and data
sharing. Participants highlighted the importance to store data only on the user’s personal
device. Additionally, a snooze or deactivation function was recommended, allowing users
to pause the app when needed. Furthermore, participants mentioned the importance of
notifications in personalized intervals (e.g., mood tracking three times per day):

“I think for a lot of people, including myself, it would be really nice if the app checked in
with you in the morning, just asking how you’re doing. It’s a good way to become more
aware of how you’re actually feeling, like: am I doing okay right now, or do I need some
support?”

(A3)

Partial access for others, such as therapists or parents, was seen as useful for collabora-
tive reflection and progress tracking. However, it should be up to the individual user to
decide whether and with whom they want to share app-based information. Interviewees
recommended that the app name should be concise and discreet, ensuring its purpose is
not immediately apparent to others.

3.1.4. Adjustability

Within this category we group statements about user adjustability—an aspect that
was highlighted by all interviewees—emphasizing the importance of individuality and
variety in the app, such as the ability to personalize entries:

“The ability to add new components, change or delete them, or even create entirely new
ones. That kind of flexibility would be great. Just to have a bit more variety. Because if
everything always stays exactly the same, I think, it gets boring for anyone.”

(A1)

Regarding coping strategies, participants also highlighted the value of the possibility
to try something new: “not just ‘listen to your playlist’, but maybe at least try something new”
(Pr4). Therefore, various examples were provided, which could be randomly displayed as
suggestions: “yoga” (A1), “organize your drawer” (A3), or “learn five words in another language”
(A3).

3.2. Phase 2: App Development

The emira-app was designed to support adolescents in self-managing emotional crises;
it is not limited to medical contexts, and is not tied to specific diagnoses. Its primary
function is an app-based safety plan, supplemented by additional features to increase
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daily usage. The app structure is shown in Figure 1 and described below, while Figure 2
illustrates example screens from the app.

Figure 1. emira-app structure.

Figure 2. The panels show the safety plan (no. 1), the additional app features (no. 2), the emergency
button (no. 3) and the homescreen (no. 4) of the emira-app.

3.2.1. General Information on Safety Planning

The emira-app was developed to allow users to personalize their entries in the safety
plan. The entries can be made independently by the users or collaboratively, for example,
with therapists. Within the app, users are informed about the potential benefits of com-
municating with others, such as a therapist, when developing the safety plan. Based on
the focus group results, a safety plan is perceived as more supportive when its use is well
explained, and the plan is carefully prepared. Therefore, the ‘knowledge center’ provides
information about the safety planning concept, and the ‘homescreen’ encourages users to
regularly review and assess their entries to ensure their effectiveness.

3.2.2. Content
Safety Plan

The safety plan in the emira-app encompasses all components of the safety planning
concept [cf. 9], which can be customized by sorting and editing. To recognize signs for
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an emotional crisis, users can record their warning signs. Further, for managing these
crises, users can list their individual ‘internal coping strategies’ and strategies for ‘social
distraction’, by using free text or by selecting from predefined suggestions, which were
developed based on pertinent theories such as DBT. The suggestions are phrased in the first
person to avoid technical jargon and align with the target group (e.g., “I cannot sleep”). To
visualize warning signs and distraction measures across varying levels of distress, entries
may be categorized into three levels: low, medium, and high. These levels can subsequently
be color-coded—yellow, orange, and red, respectively—to indicate the severity of distress.
The ‘try something new’ feature within ‘internal coping strategies’ provides additional
suggestions for users to explore. If suggested strategies are perceived as helpful, they can
be added to the personal list of strategies. To contact potential supporters (both private and
professional), users can store relevant contacts either by importing them from their phone
book or by adding them manually. Users can directly contact stored contacts, by calling or
messaging them via WhatsApp or SMS. When choosing to contact someone via message, a
pre-filled text (I’m not feeling well at the moment and need some help. Could you please
contact me?) is displayed. This message can either be individually edited or replaced by a
custom template text. Additionally, for professional help, suggested contacts are provided
(e.g., U25, an email counseling service for adolescents). Finally, in ‘making the environment
safer’, users can document individual agreements and measures for establishing a safer
environment, either independently (e.g., avoiding high buildings) or with the help of others
(e.g., having medications locked away).

Additional App Features

Furthermore, the app offers additional features designed to support self-management
and self-efficacy: skill chains, HopeBox, sources of strength, diary, knowledge center,
emergency button, and homescreen. As a distraction strategy based on DBT, ‘skill chains’
can be edited. These consist of multiple techniques or strategies that are practiced repeatedly
in a fixed sequence to manage mental health symptoms effectively and can be used as
a coping strategy within the app. Similar to the physical ‘Hope Kit’ [41], the emira-app
provides a digital HopeBox, which can also be used as an individual coping strategy.
The HopeBox represents a container of content, which serves as a reminder of positive
life experiences and reasons for living, such as pictures of loved ones or inspirational
quotes. Therefore, users can store their HopeBox content using various formats, such as
texts, videos, and audios. To strengthen these positive associations, users can schedule
notifications to be reminded of hopeful content stored in their HopeBox. Additionally, in
‘sources of strength’ users can add mindfulness activities, personal strengths, and gratitudes.
As in the SPC ‘internal coping strategies’, within mindfulness activities, new ideas can be
displayed and added if deemed useful. For those who enjoy journaling, the mood tracking
function enables users to document their emotions using a slider with smiley faces and
optional details like “What are you doing right now?”. Those entries can be displayed
graphically to visualize the process, and filters are also available to identify factors that
influence mood (e.g., being together with others), helping to pinpoint situations that have
a positive or negative impact. Users can also add personal notes, either in text or audio.
Similar to the HopeBox, users can set notifications, as reminders to reflect emotions in daily
life. The ‘knowledge center’ offers easily understandable information on various topics,
such as safety planning, suicidality, and stigma. Users get detailed information presented
as well as short snippets designed to attract the interest in certain topics, like: “Did you
know that childhood and adolescence are the phases of life in which suicidal tendencies
often first occur?”. Upon opening the app, the ‘homescreen’ presents randomized entries
from various app features (such as the safety plan and the HopeBox) and reminds users to
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make or check entries. Finally, an emergency button allows direct contact to the national
emergency number (112), ensuring users receive help quickly whenever needed.

3.2.3. App Settings

In the app settings users can activate a password function for privacy protection.
Additionally, users can select which entries they wish to save and share (e.g., via PDF)
and to whom (e.g., therapists, parents). All data is solely stored on the smartphone, with
no exchange with external servers, enabling offline use without requiring an internet
connection. Upon installation, an onboarding process guides users through the app setup
and provides supplemental information about various app features. For privacy reasons,
the app was named emira to avoid revealing its purpose.

3.2.4. Adjustability

In the entire app, entries can be edited and sorted according to user preferences.
Additionally, the components of the safety plan and the additional features can be sorted
individually. Furthermore, users can set up their notifications individually, in the diary and
in the HopeBox. They can also customize the color of the mascot ‘Emi’, that guides users
through the app and is visually adapted in various ways to appeal to the target group.

4. Discussion
In this paper, we presented findings obtained from focus groups with key stakeholders

(adolescents, parents, and practitioners) as well as described the structure and design of the
safety planning smartphone app emira. To ensure that the emira-app meets the needs of all
relevant key stakeholders, its development process was guided by close collaboration with
adolescents, parents, and practitioners; continuous feedback from the target group; and a
CBPR panel. The focus groups revealed a diverse array of needs and recommendations,
encompassing details on safety planning in general as well as app features and technical
requirements. Overall, no substantial differences were observed between participants’
perspectives; rather, their perspectives aligned and complemented one another. Conse-
quently, a multi-component app was designed, incorporating both a smartphone-based
safety plan as well as additional features, which may not only support adolescents in
coping with emotional crises but also increase regular app usage. Additionally, the app’s
design includes various customizable features, a visually appealing interface tailored to
adolescents, and the incorporation of ‘Emi’ as an engaging mascot.

Like other safety planning apps (cf. [30]), the emira-app enables adolescents to create
and store their safety plan digitally. Therefore, the emira safety plan incorporates all
six SPCs, including ‘making the environment safer’, which was not implemented within
all available safety planning apps (cf. [30]), but plays a critical role in reducing suicide
risk [9]. Based on participant recommendations, users can personalize the app and its
entries according to their individual preferences: Entries can be sorted individually, and
new distraction strategies can be tried and added to the safety plan. Additionally, based
on the results of the focus groups, users can directly contact those contacts listed in their
stored safety plan and choose between different communication methods (e.g., call or
message). Another key adaptation is the inclusion of predefined suggestions: Users of the
emira-app can enter information into the SPCs as free text, but also select them from a list
of predefined suggestions. The suggested entries in the SPC ‘warning signs’ and ‘coping
strategies’ align with the most frequently reported entries, as identified by Porras-Segovia
et al. [29].

In addition to the safety plan, the emira-app offers additional app features. For
example, as recommended by participants, a diary feature was introduced, allowing users



Int. J. Environ. Res. Public Health 2025, 22, 1607 12 of 20

to add entries either via text or audio and view their mood entries graphically. This
feature is similar to the one used in the Strength Within Me app [27], where users can
document their daily experiences. This aligns with research emphasizing the importance of
integrating additional features beyond the core safety plan [25]. Accordingly, the emira-app,
like the BeyondNow app [25], features an emergency button to call the German emergency
number, ensuring that users receive help whenever needed. Additionally, as pointed out
by participants in the focus groups, a digital HopeBox was implemented. Consistent with
recommendations from other studies [42], the emira-app allows users to store content
in the HopeBox in different formats. As highlighted by adolescents in the focus groups,
notifications were implemented with the possibility to customize them individually. This
aligns with other app evaluations that emphasize the importance of reminders to encourage
consistent use, as demonstrated by the MEmind app [29]. To address this, the emira-app
enhances personalization by allowing users to set individual notifications, facilitating
sustained engagement with the app.

Additionally, the emira-app offers various customization options (e.g., adjusting the
color of the mascot, Emi), while the integrated ‘homescreen’ and ‘try something new’
features ensure an interactive and engaging experience. These elements enhance flexibility
and personalization, making the app attractive to a broader target group while encouraging
app use beyond crisis situations and integration into daily life. To address confidentiality,
user data is only stored on the local device, and similar to the SafetyPlan-app [15], password
protection can be activated, allowing users to control access and determine which app
content to share and with whom. This approach aligns with data security measures
implemented in other safety planning smartphone apps [23,24,32].

Given the importance of a clear, user-friendly handling [25,43] and intuitive use [15],
we emphasized a simple user interface. Nonetheless, the emira-app includes an in-app
tutorial and supplementary information to ensure easy handling. Regarding the design
of the safety plan, the app-based format closely replicates the structure of conventional
paper-based plans to facilitate a smooth transition for users already familiar with the latter.

Beyond these design aspects, it is important to situate the emira-app within the broader
context of smartphone use and its implications for mental health among adolescents. The
emira-app enables adolescents to access their safety plan during emotional crisis and
thereby aims to support their coping in such situations; however, not all young people have
equal access to digital technologies, nor should the responsibility for managing mental
health crises rest solely on individuals [44]. The safety planning concept on which the
app is based also encompasses additional sources of support, including both private and
professional opportunities for help. Accordingly, the app provides information about other
sources of support, such as trusted persons, crisis helplines, and professional services.
Additionally, previous research highlights the central but ambiguous role of smartphones
in daily life among adults (e.g., [45,46]). Extending this perspective to younger popula-
tions, mental health apps for adolescents, such as the emira-app, require discussion of
the potential benefits and possible adverse side effects on youth mental health. While
some studies among adolescents report positive outcomes, including short-term mood
improvements [47], others link smartphone use among this group to reduced quality of
life [48] and psychiatric disorders [49]. At the same time, smartphone apps are increasingly
seen as a potential way to provide access to mental health support and evidence-based care
(e.g., [50]). This highlights the importance to evaluate the developed emira-app in a ran-
domized controlled trial (RCT), focusing on both beneficial outcomes as well as unwanted
side effects.
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Strengths and Limitations

Among adolescents, the focus group sample consisted only of female participants,
which can be explained by the higher likelihood of girls seeking help compared to boys,
particularly during adolescence [51–53], making them more prevalent in inpatient settings.
Additionally, the sample size was predetermined based on information power and feasi-
bility, reflecting the study’s focus on practical insights. Therefore, the findings cannot be
generalized, as they are based on a qualitative study with a limited and homogenous sample.
This limitation is highlighted by heterogenous evidence on gender-related smartphone use,
with some studies indicating higher and distinct use among female adolescents [48,54,55],
while others report mixed or inconsistent evidence [56,57]. In particular, the exclusive
participation of German female adolescents highlights the need for future intersectional
studies to adopt a broader perspective on adolescents’ experiences of suicidality, safety
planning and their engagement with smartphone apps. Moreover, the empirical evaluation
of the developed app is still pending, underscoring the need for an evaluation study to
provide evidence on the app’s effectiveness and user behavior.

Despite these limitations, the emira-app aims to address the needs for smartphone-
based safety planning, supporting adolescents in self-managing emotional crises. The app
development followed a participatory approach engaging adolescents with lived experi-
ence, their parents, and practitioners. Further, additional features have been integrated to
encourage the app’s use in everyday life, facilitating its effectiveness during crisis situations.
The app’s compatibility with both, iPhone and Android, further enhances its accessibility.
Although initially developed in Germany, after its evaluation the app may be adapted for
other countries with minor adjustments, such as updating the crisis helpline information.
While the potential of the app is promising, potential unwanted side effects—such as
adolescents experiencing strain due to high screen time—cannot be ruled out and should
be examined through scientific evaluation prior to implementation.

5. Conclusions
The emira-app is a safety planning smartphone app specifically designed for ado-

lescents to support their self-management during emotional crises and thereby make a
contribution to suicide prevention. Its development was informed by the involvement of
key stakeholders, including adolescents, parents, and practitioners. Overall, the ability for
users to customize and configure the app individually appears to be significant and was
consistently taken into account during the app’s development. To evaluate the effectiveness
of the emira-app in enhancing suicide-related coping among adolescents with mental health
issues, an RCT is currently being conducted.
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Appendix A

Table A1. Interview guide for adolescents.

Theme 1: Dealing with crises

(1) All of you experienced crises, i.e., situations in which you were not feeling good.

Identify helpful resources in crisis situations
• What helps you when you are not feeling good?

# Who do you turn to when you are not feeling
good?

Theme 2: Experiences with safety planning

(2) I am sure you have all talked to your therapist about measures that can help you in a crisis situation. This often results in a
whole list of things.

Safety planning processes
Identify people involved

• How does the development of such a list work?

# How were you involved in the development of
your safety plan?

# In which situation was it created?
# Who was involved in the development of your

safety plan? (ask if necessary: parents, family,
friends?)

# Who, apart from you, knows your safety plan? (If
necessary, ask: What do your
parents/friends/teachers know about it?)

(3) The purpose of a safety plan is to support you in a crisis.

Positive/negative experiences with safety planning

• What role does your safety plan play in your everyday life?
• In which situation has your safety plan ever been helpful?

# What exactly was helpful?
# What do you like about your safety plan?

• In which situation could your safety plan not support you
as you had hoped?

# Why was that the case?
# What do you think is not good about your safety

plan?
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Table A1. Cont.

Theme 2: Experiences with safety planning

Theme 3: Safety planning app

(4) Nowadays, there is hardly anyone who doesn’t have a smartphone. We use it to buy a bus ticket, to stay in contact with our
friends, to create a shopping list and much more.

Cell phone use/app use General

• Which apps do you like to use? What do you like about
these apps?

# How do you decide for or against using an app?

• In which situations do you not care about your
smartphone?

• In which situations is your smartphone particularly
important to you?

• What role does your smartphone play when you are not
feeling good?

(5) There are now numerous apps that can help with mental stress.

Use of MH apps

• What experiences do you have with apps that can help you
in a crisis situation?

# Which apps do you know?
# Which apps do you particularly like?

(6) You already know that we want to develop an app that allows you to save and manage your safety plan on your smartphone.

Evaluation of app-based safety planning
• What should such an app be able to do/ What would you

want from such an app?
• What would be your concerns?

(7) I would now ask you to write down specifically which functions you would like to see in our app. Please take a new piece of
paper for each function.

Identify and evaluate functions

• Collect the functions together; group them on the flipchart
• Complete with your own prepared cards

# Recognize warning signs
# Internal coping strategies—things I can do to

distract my mind from problems without
contacting another person

# Social contacts that can distract you
# Family members or friends who can help you
# Contact points that can help you
# Making your environment safe
# Emergency button
# . . .
# . . .

• I will now give you all 6 sticky dots. Please stick
three/two/one dot on the component that you like
best/second best/third best.

• Discuss together: Agreement, surprise
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Appendix B

Table A2. Interview guide for parents.

Theme 1: Crises of your child

(1) Suicidal thoughts are unfortunately a common phenomenon among adolescents. All of you are parents of a child who has been
in such a crisis situation.

Identify helpful resources in crisis situations

• In which situations is your child feeling good?

# What makes your child happy/satisfied?

• What helps your child when he/she is not feeling good?

# How can you support your child when he/she is not feeling
good—In which situations is your child feeling good?

• What makes your child happy/satisfied?
• What helps your child when he/she is not feeling good?

# How can you support your child when he/she is not doing
well?

Theme 2: Experiences with safety planning

(2) Drawing up a safety plan is an important component in the treatment of adolescents at risk of suicide. Such a safety plan
contains measures that, when applied in a crisis situation, can reduce the risk of suicidal behavior.

Safety planning processes
Identify people involved

• What do you know about the development of such safety plans?

# What is/was your role as a parent in the development of the
safety plan?

• In which situations does your child use his/her safety plan?

# What is your role as a parent in the application of the safety
plan?

• What is the content of your child’s safety plan?

(3) Safety plans should be used at the latest when adolescents find themselves in an emotional crisis situation and have suicidal
thoughts.

Positive/negative experiences with safety planning.
Application barriers

• Can you think of any situations in which the safety plan was helpful
for your child?

# What exactly was helpful?

• Can you think of situations in which the safety plan was not able to
provide the support you had hoped for?

# Why was this the case?

Theme 3: Safety planning app

(4) Nowadays, there is hardly anyone who doesn’t have a smartphone. Adolescents in particular are said to use their smartphone
intensively.

Smartphone use of the child

• What role does the smartphone play in your child’s life?

# In which situations does your child use his/her smartphone
particularly often?

# In which situations does your child hardly use his/her
smartphone at all?

• How does your child use his/her smartphone when he/she is not
feeling good?

(5) There are now also numerous apps that can provide support in dealing with mental stress.

Use of MH apps

• Do you know such apps?
• Does your child use such apps?

# Which ones exactly?

• What kind of apps do you find useful for adolescents to support them
in mentally stressful situations?

# What exactly do you find useful?
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Table A2. Cont.

Theme 3: Safety planning app

(6) As you already know, we would like to develop an app in which adolescents can save and manage their safety plan.

Evaluation of app-based safety planning

• How do you feel about the idea of your child using such an app?

# What concerns would you have?
# What advantages would such an app bring?
# What functions would you like to see in the app?

• To what extent would you as a parent like to be involved in the use of
the app?

Appendix C

Table A3. Interview guide for practitioners.

Theme 1: Experiences safety planning

(1) They all have experience in treating adolescents who experience suicidal tendencies. Drawing up a safety plan is an important
component of the treatment of adolescents at risk of suicide.

Safety planning processes
Identify people involved

• How does the creation of such a safety plan work?

# Which people are involved in drawing up the plan? (if necessary, ask:
parents, other caregivers)

# What roles do you have in the preparation?
# What role do adolescents have in drawing up the plan?
# When does the creation take place?

• How is the safety plan kept by adolescents?
• When is the safety plan used?

# Do adolescents report on the use of the safety plan?

• Under what circumstances is the safety plan revised?

(2) Safety plans should be used at the latest when adolescents are in an emotional crisis situation and have suicidal thoughts.

Positive/negative experiences with safety
planning;
Application barriers

• How do you rate the effectiveness of safety plans?

# And why?

• What feedback do adolescents give regarding the usefulness of their safety
plans?

# Can you think of any situations in which a safety plan was helpful for
an adolescent? What exactly was helpful for an adolescent?

# Can you think of situations in which a safety plan was not able to
provide the support you had hoped for? Why was this the case?

(3) Even if there are typical components of a safety plan, every safety plan is very personal and can be very individually designed.

• How do you choose which components to include in the safety plan?

# Are there any components that you prefer and why?
# Are there any components that you do not like to use and why?

• How do you choose which components to include in the safety plan?

# Are there any components that you prefer and why?
# Are there any components that you do not like to use and why?

Theme 2: Safety planning app

(4) Nowadays, there is hardly anyone who doesn’t have a smartphone. We use it to buy a bus ticket, to stay in contact with our
friends, to create a shopping list and much more. There are now also numerous apps that can help us deal with mental stress. They
are also known as mental health apps.

Use of MH apps

• Do you know such apps?
• Have you ever recommended certain mental health apps to adolescents?

# Which ones were they?
# Why do you find them useful?



Int. J. Environ. Res. Public Health 2025, 22, 1607 18 of 20

Table A3. Cont.

Theme 2: Safety planning app

(5) As you already know, we would like to develop an app in which adolescents can save and manage their safety plan.

Evaluation of app-based safety planning

• Under what circumstances would you use such an app in treatment?

# Which functions would you like to see?
# What concerns would you have?
# What advantages would such an app bring?

(6) If possible, we would like to design the app so that it cannot only be used when needed, but also actively asks adolescents at
regular intervals during the day how they are doing and reminds them of their safety plan.

Evaluation of active app

• What do you think of this idea?

# What concerns do you have?
# What advantages would this bring?
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