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Abstract

Background: Suicide rates have significantly increased in South Korea, yet many individuals lack adequate support. Barriers
such as reluctance to seek mental health help and fear of social stigma contribute to this gap. A mobile app focused on
suicide risk awareness could provide accessible support, though none are currently available for public use in South
Korea. This study conducted a usability test on a newly developed suicide risk awareness app using a mixed methods
approach.

Methods: Thirty-eight students from a large university in South Korea participated in the study, with 19 in a high-risk suicide
group and 19 in a nonrisk suicide group. After using the app for 2 weeks, all participants completed an online usability
survey, and 19 students took part in individual interviews.

Results: Independent samples t-tests showed that participants, regardless of risk group, rated the app positively for ease of
use, accessibility, design, perceived learning, and satisfaction. Regression analysis identified perceived learning as the stron-
gest predictor of satisfaction, followed by ease of use. The qualitative analysis highlighted areas for improvement, including
providing direct and guided feedback on suicide risk.

Conclusion: The study demonstrated the potential of amobile app to enhance suicide risk awareness among young adults in South
Korea. Moreover, user engagement with the app can be improved by ensuring confidentiality and fostering perceived learning.
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Introduction
Suicide has been identified as the primary cause of death in
young adults in South Korea since 2007.1 In fact, the rate of
suicide attempts among South Koreans in their 20s has
increased every year since 2016.2 By 2020, the number of
emergency room visits resulting from suicide attempts by
those in this age group was 10,007 (28.7%), the highest
number among all age groups. South Korea’s suicide rate in
2020 was 25.7 deaths per 100,000, the highest among the
Organization for Economic Cooperation and Development
countries.3 For young adults in their 20s, the rate was 23.5
per 100,000 people in 2021, contributing to the rising
suicide rate in South Korea.4

Despite the high suicide rate and attempts among those in
their 20s, many individuals in this age group do not seek

professional help for suicidal thoughts or suicide concerns.5

This reluctance stems from various factors, including the
strong stigma surrounding suicide issues in Korean society.6
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For example, many young Koreans fear the consequences of
disclosing suicidal ideation, such as involuntary hospitaliza-
tion or legal repercussions.7 Additionally, there is a wide-
spread perception that suicide-related struggles are personal
weaknesses rather than treatable conditions, leading to
further isolation of those at risk.6,8 Given these complex bar-
riers to help-seeking and the critical need for improved
suicide risk literacy, accessible tools are essential in helping
individuals recognize their suicide risk status and seek assist-
ance.9,10 However, at the time of this writing, no mobile
suicide risk awareness apps are available to the general
public in South Korea.

A mobile app has considerable potential to help indivi-
duals develop awareness of their suicide risk status.11–13

Because using a mobile app is a common part of everyday
life (e.g. on the subway or in a restaurant), suicide risk
awareness apps allow young adults to discreetly access
support without drawing attention. This privacy helps
avoid the stigma and shame often associated with seeking
help for suicidal thoughts, even when used in public set-
tings. Thus, mobile apps allow young adults to use
mental health apps anywhere and anytime as long as they
carry an internet-connected smartphone with them.

Furthermore, anonymity is guaranteed as one accesses
mental health assessment tools, and contact can be made
using a mobile device without going to a psychiatric
office or mental health center in person.14 According to
Torous et al.,15 67% of the patients with anxiety and depres-
sion expressed interest in and willingness to try mobile apps
designed to monitor their mental health. These findings
suggest that smartphones and mobile apps provide an
immediate opportunity for users to develop suicide risk
awareness at the right time and place. In addition, Chung
et al.16 compared the accuracy of depression risk among
young adults using two methods in Korea—mobile app-
based depression screening and standard pencil-and-paper
test tools—and found that a mobile app allowed both
users and practitioners to detect depressive symptoms and
their severity more quickly and accurately compared to
pencil-and-paper tests.

Mobile apps also allow users to track changes in their
self-views and negative thoughts over time. Individuals
with mental health issues often hesitate to recognize or con-
front their condition, opting instead to alleviate psycho-
logical discomfort through alternative coping strategies.
However, monitoring changes in self-views and mental
state is crucial for better understanding one’s emotions
and thoughts, thus facilitating positive change.17 This is
especially relevant in cases of mild suicidal ideation,
where quickly identifying negative thought patterns or dis-
torted self-perceptions can aid in recognizing early warning
signs of suicide risk.18 Consequently, timely intervention
and therapeutic support can be sought before the situation
deteriorates, further underscoring the importance of early
detection and intervention.

Despite the potential benefits, mental health apps have
drawn criticism for the lack of attention to usability.19

Usability, which refers to the extent to which a specific
user group achieves a particular task efficiently, effectively,
and satisfactorily,20,21 is critical for helping users engage in
mobile apps for mental health. Alqahtani and Orji22 have
found that because of the lack of consideration of usability
in mental health apps, many apps have high attrition rates
and are short-lived, which is likely to prevent users from
experiencing the benefits of their use. User experience
with a mobile app for suicide risk awareness is critical
because high engagement helps users enhance their aware-
ness of their suicide risk status, essentially developing a
perception of their emotional and psychological
health.19,23,24 In this study, we aimed to examine the usabil-
ity and user experience of a mobile app for suicide risk
awareness for its further development.

Importance of awareness in the early stage of
suicidal ideation

According to mental health researchers,25 suicidal behavior
usually occurs in three stages: in suicidal ideation, one
thinks about suicide; in the stage of suicide planning, one
plans the possible method and timing of suicide; and in
the suicide attempt, one performs actions that are fatal to
one’s life to reach death. Suicidal ideation is an important
predictor of suicide attempts and eventual suicide26; thus,
detecting it as early as possible and intervening in the devel-
opment of subsequent suicide stages are necessary. Suicide
prevention programs that self-assess risk through suicide
screening have the potential to significantly reduce
suicide attempts among young adults.27 Although further
studies are required to determine which aspects of the
program are the most effective, self-assessment of suicidal
ideation may have a short-term positive effect on suicide
attempt rates; moreover, self-assessing the level of risk in
the early stages of suicidal ideation, prior to an actual
suicide attempt, can increase the possibility of help-seeking
behaviors.28 Knowledge and understanding of one’s mental
health are components of mental health literacy; further-
more, individual attitudes and decisions to seek profes-
sional help for mental health problems are influenced by
mental health literacy.29 Consequently, self-awareness of
suicide risks in the early stage of suicidal ideation is particu-
larly important to prevent subsequent suicidal actions.30,31

Importance of suicide apps related to awareness

A critical function of mental health apps is to provide users
with an opportunity to develop awareness of the risks asso-
ciated with the symptoms from which they suffer.32 Suicide
awareness is the first step toward seeking help. Awareness
of mental health, emotions, behaviors, and self-limitations
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is a prerequisite for professional assistance,33 and mobile
apps have the clear potential to help develop that awareness.
For example, the Application for Suicide Risk and
Depression Assessment (ASRaDA), a mobile mental
health app, was developed to rapidly screen depression
and suicide risk among individuals living in Fiji and
Pacific provincial counties.34 The ASRaDA has been shown
to be useful for identifying individuals at risk of depression
and suicide, directing treatment, and managing health early.
Moreover, Suicide Risk Idea Identification for Teenager, a
mobile application developed by Wahyuningrum et al.,35 was
helpful to identify suicide risk in adolescents. Adolescents
can use this tool to detect risk factors for suicidal ideation inde-
pendently, and professionals canuse it to developnewmanage-
ment strategies for the prevention of risk for suicidal ideation.

Research purpose

The purpose of this study was to conduct a usability study
with a mobile app for suicide risk awareness in South
Korea. To support adults in their 20s (and all age groups in
the later stages of the project), we (a) developed a mobile
app equippedwith a suicide risk awareness tool and informa-
tion about available human services and resources and (b)
used mixed methods for the study. More specifically, the
usability test was conducted quantitatively by using a
survey, and individual interviews with 19 volunteers were
conducted to learn about the user experience in detail.

Methods

Participants

Participants were recruited through a listserv associated
with a large university Trauma Stress Center in South
Korea, which includes individuals actively using the
center’s services as well as those seeking information and
updates about available resources. The email explained
the study’s purpose, activities involved, research ethics,
and compensation details, specifying $30 for mobile app
use and online survey completion and $20 for a one-time
interview. Students interested in participating were asked
to complete a brief online survey, providing their contact
information, names, and responses to two screening ques-
tions regarding their suicide risk status (e.g. “Have you
recently thought about committing suicide?” and “Have
you recently attempted suicide?”). Based on the initial
screening, students were categorized into a high-risk
group (n= 23) and a nonrisk group (n= 20). During the
course of the research, five students (four from the high-risk
group and one from the nonrisk group) withdrew from the
study, resulting in 19 students remaining in each group.

A power analysis was conducted using G*Power soft-
ware version 3.1.9.736 to determine the necessary sample
size, ensuring the study had sufficient power to detect

group differences with a reasonable level of confidence.
For an independent t-test with a medium effect size
(Cohen’s d= 0.5), an alpha level of 0.05, and a desired
power of 0.80, the analysis indicated that 51 participants
per group were required for a one-tailed test. However,
the final sample size in this study was smaller than the
recommended 51 participants per group. Given the con-
straints of the project timeline and available resources, we
proceeded with the research despite the smaller sample
size, acknowledging this as a limitation.

Table 1 presents detailed demographic information.A scale
for suicidal ideation, originally developed by Beck et al.,37 and
validated in the Korean context,38 was administered to all parti-
cipants to determine whether they were assigned to the correct
group: high risk or nonrisk for suicide. Cronbach’s alpha for
the current participants was 0.88.A significant difference in sui-
cidal ideation was observed, t (25.05)=6.36, p<0.001,
Cohen’s d=2.07, between the groups at high risk (M=12.37,
SD=6.73) and nonrisk for suicide (M=1.58, SD=3.04). The
result indicates that the allocation of participants into the two
groups was appropriate. Additionally, the large effect size
(Cohen’s d=2.07) suggests that the analysis was sufficiently
powered to detect a significant difference.

Suicide risk awareness app

A suicide risk awareness app was developed to enable users
to self-assess their suicide risk and monitor changes over

Table 1. Demographic information.

Demographic variable
High-risk group
(n= 19)

Nonrisk group
(n= 19)

Gender

Female 14 19

Male 5 0

Age

<20 4 0

20–29 years 15 19

Marital status

Married 0 0

Single 19 19

Education

Undergraduate 17 8

Graduate 2 11
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time. The Suicide Screening Questionnaire‒Self-Rating
(SSQ‒SR), recently developed and validated by a Korean
research team,39 was programed into a mobile application
as a self-assessment tool. The SSQ–SR may better capture
suicidal ideation in young adults and Koreans than other
screening questionnaires developed with Western cultures
because items are developed according to the Korean
context. Cronbach’s alpha for the participants was 0.92.

Users downloaded and installed the app on their mobile
phones, then signed up and received a randomized ID
number to protect their privacy and ensure confidentiality.
They could then self-assess their risk for suicidal ideation.
Additionally, the app provided contact information for
mental health support centers, including phone numbers,
locations, and email addresses. See screenshots in Figure 1.

This study was conducted in collaboration with psychi-
atric medical professionals at a general hospital in Seoul,
South Korea. In addition to providing helpline numbers,
high-risk individuals identified in the study were actively
connected to the hospital for appropriate diagnosis and
treatment, ensuring access to necessary medical support.

Measures

Two instruments were used in this study. First, a usability
survey was adopted from existing studies,40,41 then slightly
modified after consultations involving the researchers and
counselors. The final usability survey consisted of 16 ques-
tions, representing five dimensions of user experience with
mobile apps: (a) ease of use, (b) accessibility, (c) design, (d)
perceived learning, and (e) satisfaction. We used a 5-point
Likert scale, ranging from 1 (strongly disagree) to and 5
(strongly agree). Cronbach’s alpha for the participants

was 0.90. Second, structured interview questions, devel-
oped and reviewed by the research team, were used to
uncover further information about user experience with
the mobile app (see Appendix 1).

Procedures

This study was approved by the Institutional Review Board
on the campus where the study was conducted (IRB No.
SKKU-2019-12-001-006). All participants engaged in an
orientation on how to download and use the developed
mobile app for suicide risk awareness. They were given
two weeks to use the app. After this period, all the partici-
pants were invited to complete an online survey, which they
accessed by agreeing to an informed digital consent form.
In addition, emails inviting participants to individual inter-
views were sent to all the online survey participants.
Nineteen students (10 from the high-risk and 9 from the
nonrisk group) responded and participated in individual
interviews lasting 25‒30 min to explore user experiences
in detail. Before each interview, participants were informed
of the study’s purpose, ethics, and procedures. Once they
signed the informed interview consent form, the interview
began and was audio recorded.

Results

Usability with the Mobile app for suicide risk
awareness

Overall, the participants evaluated the suicide risk aware-
ness app highly and positively, using a 5-point Likert
scale, ranging from 1 (strongly disagree) to 5 (strongly

Figure 1. Screenshots of the mobile app for suicide risk awareness.
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agree; see Table 2). They provided positive ratings on each
usability dimension: ease of use (high risk: M= 4.36, SD=
0.77; nonrisk: M= 4.29, SD= 0.89), accessibility (high
risk: M= 4.42, SD= 0.61; nonrisk: M= 4.56, SD= 0.80),
design (high risk: M= 4.39, SD= 0.63; nonrisk: M= 4.65,
SD= 0.53), perceived learning (high risk: M= 3.97, SD=
0.77; nonrisk: M= 3.55, SD= 0.97), and satisfaction (high
risk: M= 4.09, SD= 0.67; nonrisk: M= 4.03, SD= 0.98).

In addition, we found no significant differences between
the two groups in each usability dimension: ease of use, t (36)
= 0.25, p > .05; accessibility, t (36)= -0.60, p> .05; design, t
(36)= -1.38, p > .05; understanding, t (36)= 1.48, p > .05;
and satisfaction, t (36)= 0.19, p < .05, indicating that both
groups had equal values for each usability dimension (see
Table 2). The only significant difference between the
groups at high risk (M= 3.95, SD= 1.02) and not at risk

Table 2. Usability of the mobile app for suicide risk awareness.

Dimension of evaluation

High risk
(n= 19)

Nonrisk
(n= 19)

t pM SD M SD

Ease of use 4.36 0.77 4.29 0.89 0.25 0.79

1. The app was easy to use. 4.37 1.01 4.47 0.84 −.35 0.72

2. Figuring out how to use the app did not take long. 4.26 0.93 4.26 0.99 .00 1.00

3. The layout made using the app easy. 4.47 0.69 4.16 1.17 1.01 0.32

Accessibility 4.42 0.61 4.56 0.80 −0.60 0.54

4. No technical problems arose in accessing the app. 4.32 0.88 4.53 0.96 −.70 0.48

5. Installing the app on my cell phone was easy. 4.42 0.77 4.47 1.07 −.17 0.86

6. No time delay occurred when using the app. 4.53 0.61 4.68 0.67 −.75 0.45

Design 4.39 0.63 4.65 0.53 −1.38 0.17

7. The menu was appropriate in helping me understand the overall use of the app. 4.32 0.94 4.58 0.69 −.97 0.33

8. The text was readable. 4.47 0.84 4.79 0.53 −1.38 0.17

9. The icons matched well with the content. 4.37 0.83 4.63 0.59 −.1.12 0.27

10. The colors used made reading the text comfortable. 4.42 0.83 4.63 0.68 −.84 0.40

Learning 3.97 0.77 3.55 0.97 1.48 0.14

11. Using the app, I learned information about help centers, where I can receive
immediate help.

3.95 1.02 3.05 1.39 2.25 0.03*

12. Using the app, I understood the status of my mind better. 4.00 0.81 4.05 1.17 −.16 0.87

Satisfaction 4.09 0.67 4.03 0.98 0.19 0.84

13. I would recommend this app to others who might need it. 3.84 0.83 4.00 1.10 −.49 0.62

14. Overall, I am satisfied with the app. 4.11 0.80 4.11 0.93 0.00 1.00

15. The app was helpful in evaluating status for self-harm. 4.16 0.76 4.11 1.10 .17 0.86

16. The app is useful. 4.26 0.73 3.95 1.12 1.02 0.31

Cho et al. 5



for suicide groups (M= 3.05, SD= 1.39) occurred in Item 11
of the usability questions, t (36)= 2.25, p< 0.05. The partici-
pants in the high-risk suicide group valued information about
help centers more than those in the group not at risk for
suicide. Perhaps participants in the high-risk suicide group,
who developed self-awareness about their mental health
through the mobile app, may have been more focused on
information about help centers, where they could receive
immediate assistance, compared to those in the nonrisk
group. Readers should interpret the results with caution
due to the small sample size in each group. A power analysis
was conducted using G*Power software version 3.1.9.736 to
determine the necessary sample size, ensuring the study had
sufficient power to address group differences in usability
dimensions with a desired level of confidence. For the

independent t-test with a medium effect size (Cohen’s d=
0.5), an alpha level of 0.05, and a desired power of 0.80,
the analysis indicated that 51 participants per group were
required for a one-tailed test.

Furthermore, a multiple regression analysis was conducted
to examine the best linear combination of usability dimensions
—ease of use, accessibility, design, and perceived learning—to
predict participant satisfaction with the suicide risk awareness
app. Satisfaction is critical in predicting user acceptance of a
mobile app42 anduser engagementwith apps. The combination
of usability dimensions significantly predicted user satisfaction
with the app, F (4, 33)=14.52, p< .001, with the two usability
dimensions significantly contributing to the prediction. The
beta weights suggest that perceived learning (beta weight=
0.38, p<0.001) has contributed the most to predicting user

Table 3. Experiences with the mobile app for suicide risk self-awareness app.

No. Themes subthemes Definitions
No of
users

1 Overall
experiences

Self-awareness Individual’s ability to recognize and understand their thoughts,
emotions, and behaviors associated with suicidal ideation or risk

13

Accessibility Opportunity to access and utilize the mobile app for suicide risk
awareness

8

Trustworthiness Users’ trust in the self-assessment questionnaire as a valid and
reliable source

3

2 Readability Wording Appropriateness of words and phrases in the self-assessment
questionnaire

5

Legibility Clarity and readability of the information presented on the mobile
app

5

3 App interface Color scheme Overall perceived level of comfort with the mobile app due to color
choice

4

Navigation Ease of exploring and finding menu and functions 10

Easy-to-answer questions Simplicity of answering the questions in the self-assessment
questionnaire presented on the app

5

4 App operations Technical glitch Short-lived fault or malfunctions while using the app 2

Confidentiality Concerns about privacy when using the app 4

5 Functional
requirements

Clear direction User guidance and explanation for the app’s functions, menus, or
self-assessment questionnaire

8

Feedback Interpretations of results and suggested actions or resources for
further help.

14

6 Customized
questionnaire

Questionnaire length Appropriateness of the number of self-assessment questions 5

Need for comprehensive
questionnaire

Desire for a self-assessment questionnaire that includes both
suicide risk and other emotional states

2
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satisfaction with the app, followed by ease of use (beta weight
= 0.32, p<0.05). The adjusted R2 value was 0.594, indicating
that 59.4% of the variance in user satisfaction with the app was
explained by the model.

User feedback about suicide risk awareness app

To further examine the participants’ experiences with the
mobile app, individual interviews were conducted with 19
volunteers, each lasting 25‒30 min. After each interview was
transcribed, personal information was removed. The two
researchers individually coded 40% of the interview data
using Excel. After the initial coding, they reviewed each
other’s coding results, gave feedback to each other, discussed,
and created a coding book with the agreement. Then, each
researcher coded 60% of the interviews (40% of the initial inter-
views and an additional 20% of the interviews) individually
with the agreed coding book. Then, they reconvened,
checked the agreement level, which was 85%, discussed, and
mademinor changes in the coding book. Last, they individually
coded the entire interview data with 92% agreement. The
remaining discrepancies were discussed with one another
until a 100% agreement was reached. Since no new codes
emerged, the research team concluded that data saturation
had been reached. Consequently, the research team decided
not to recruit additional interview participants. The six
themes and 14 subthemes that emerged appear in Table 3.
Explanations of each theme and subtheme appear below.

Overall experience

Overall, participants had positive experiences with the
mobile app for suicide risk awareness. They reported
three positive experiences with the mobile app: self-
awareness, accessibility, and trustworthiness.

Self-awareness

The mobile app was perceived as an aid to develop their
own self-awareness of suicidal risk in two ways. First, it
facilitated the users’ thoughts about their risk for suicide,
which they may not have consciously realized in their
daily lives. One participant stated:

Usually, I don’t spend much time reflecting on myself in my
daily life. My focus tends to be on the immediate situations
at hand, and I don’t delve deeply into introspection;
however, being prompted with such questions in the app
has allowed me to develop my awareness of my suicide
risk status. It has allowed me to evaluate my thoughts and
behaviors in the situations as each question is stated.

Second, using the app, users can better elaborate on their
suicide risk status and communicate with others to seek
help. Another participant said:

By answering the questions in the app, I’ve been able to
define my state more concretely. There are times when I
need to accurately explain my state to others. I feel that I
would be able to communicate my needs more effectively
when I find myself in a situation where I need assistance
and have to ask for help.

Accessibility

Users thought that the app provided high accessibility to
assess their risk for suicide. Specifically, the app allowed
them to assess their psychological state with less paper-
work. One participant said:

Typically, to undergo an assessment, I have to make an
appointment, go to the counseling office, and receive
in-person help from a professional; however, using the
app, I can complete the self-assessment questionnaire at
my own pace and get the results immediately.

Also, the app was beneficial for many young adults who
carry smartphones because they can download and use it for
free as long as they are connected to the internet. This also
enhances accessibility. Another participant commented:

I believe that the app benefits everyone who carries a smart-
phone because they can download it anywhere as long as
they have internet access. This is a very cost-effective
way because obtaining an assessment at a counseling
center could pose financial burdens for many young
adults like me.

Trustworthiness

The participants perceived the app as a reliable self-
assessment tool because they were unsure about the accur-
acy and reliability of the other available mental health apps
resulting from unknown sources of the apps. One partici-
pant said:

When searching the App store or Google Play, you often
come across depression tests, suicide risk assessments,
and similar tools; however, there is uncertainty about the
accuracy and reliability of these. But I believe that if this
app is further developed with experts and is available to
the public, it would help many people in need.

Other users appreciated that the source of information
was one they could trust, and they did not have to look at
or read commercial advertisements on the app. Another par-
ticipant said:

When searching on the internet, especially on platforms like
Naver (a web browser in S. Korea), you often come across
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advertisements for hospitals urging you to visit them.
Blogs, on the other hand, tend to be more like personal
diaries rather than reliable sources of information. In
reality, it can be challenging to find the necessary and reli-
able information in such places.

Readability

Users suggested changes in wording and expressions as
well as changes in font size to enhance the readability of
the information.

Wording

Some users were uncomfortable because the words used in
the self-assessment questionnaire directly mentioned the
terms “suicide” or “suicide ideation,” which are prohibited
in daily life under Korean social norms. One participant
stated, “I was a bit surprised because some questions dir-
ectly mentioned suicide or suicide ideation, which was
uncommon for me. I feel the words should be more
neutralized.”

Incorporating this consideration could compromise the
integrity of the questionnaire. One way to mitigate stigma
while maintaining the scale’s validity is to use alternative
phrasing, such as “thoughts of self-harm” or “ending
one’s life,” when referring to socially sensitive terms like
“suicide” or “suicidal ideation.” Another approach is to
emphasize that all responses are strictly confidential,
securely stored, and collected anonymously to reassure par-
ticipants and reduce discomfort when using the suicide risk
awareness mobile app

Legibility

Some users requested more space between words to
enhance legibility. One participant commented: “I feel
uncomfortable reading the text because of very little
space between words and between lines.”

Other users were concerned that font size might cause a
readability issue when elderly people use this app. Another
participant said: “It seems like the font size might be a bit
small, especially for older individuals.”

App interface

For the app interface, three subthemes emerged: color
scheme, navigation, and easy-to-answer questions.
Notably, two very different opinions emerged among
users regarding the color scheme and navigation;
however, users were satisfied with the questionnaire page
because the interface on the self-assessment questionnaire
was easy to answer.

Color scheme

In terms of the color scheme, two opinions emerged. On
one hand, some participants wanted to have warmer color
than blue, which can make users feel cold. One participant
stated, “Changing the color from blue to warmer will be
good because the app’s content is sensitive.”

On the other hand, some participants viewed the color
scheme as comfortable to read because they didn’t experi-
ence eye fatigue. Another participant mentioned:

When I checked the first screen in the app, I saw that the
color was soothing to the eyes, making it comfortable for
anyone to use without feeling eye fatigue. The color
choice in the current app would make everyone feel com-
fortable using it.

Navigation

Users had two opinions on the navigation. Some suggested
the improvement of the navigation because the instructions
were unclear to them. One user said, “The process of enter-
ing the questionnaire page was somewhat confusing. I
wasn’t sure which questionnaire I needed to take first.”

Other users indicated that they were comfortable using
the app because the app structure and design were straight-
forward and intuitive. One said:

The navigation system was user-friendly. It clearly indi-
cated what to click for certain purposes. It was easy to
understand. In addition, the quick access to the question-
naire through direct clicks and a straightforward consent
process make me comfortable navigating the app.

Easy-to-answer questions

The participants mentioned that the questionnaire screen
was efficiently designed. The app users easily identified
how to respond to each question item. One user said,
“Understanding how to check each question item and sub-
mitting the checked answers were easy.”

Another said, “No discomfort occurred in reading and
checking each item.”

App operation

A technical glitch and confidentiality issue emerged in the
app operation.

Technical glitch

Two users who reported a technical glitch experienced buf-
fering when they moved to subsequent pages. One noted,
“The screen stuttered a bit when transitioning to the next
page.”
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Confidentiality

Some app users were concerned about providing their per-
sonal information on the app. One user mentioned,
“Because the societal stigma about mental health conditions
exists, individuals like me may hesitate to provide their
private information on the app.”

Another participant said, “Many people want to keep
their identities confidential, so anonymity should be
ensured.”

Functional requirements

Users wanted to see clearer directions on how to access the
suicide risk awareness questionnaire and see the recom-
mended follow-up actions beyond the self-assessment
results.

Clear direction

Some users mentioned the need for step-by-step instruction.
One participant stated, “The step-by-step instructions for
certain actions will be very helpful. For example, I
wanted to check my suicide risk awareness, but it was
somewhat confusing to access the questionnaire.”

Others emphasized the clear explanation on each page,
especially the menu pages. One said, “It would be helpful
to have clearer explanations about each menu and each
page, especially for first-time users. It was unclear to me.”

Feedback

Once users completed the questionnaire to indicate their
suicidal thoughts and risk levels, they received a brief
report detailing their suicide risk evaluation. This report
included the assessment date and the indicated level of
risk. The risk score ranged from 0 to 116, helping users
understand the severity of their condition based on their
score. The report also displayed the number of recent eva-
luations and the average scores over time. For example, a
user might receive feedback such as: “Based on your
most recent self-assessment using the suicide risk question-
naire in the app, your suicide risk severity is evaluated as
mild, with a score of 45 out of 116. This score is lower
than your average score of 52.5 from the two previous
assessments. Furthermore, your current suicide risk severity
is below the moderate level identified in the two earlier
evaluations.”

Some users wanted a more thorough explanation and
specific guidance to further address the suicide risk issues
after the initial self-assessment results. One said:

The self-assessment results only allow me to develop a
basic understanding of my mental status. In addition to
the information about the level of my mental status, other

detailed explanations about one’s status and more tangible
guidance on how to address it are needed.

In addition, one user expected that the app would be a
more proactive intervention based on the self-assessment
results, stating, “It would be even more beneficial if the
process didn’t end just with the self-assessment results
but included a system where someone from relevant institu-
tions or support services could call them directly to check
their suicide risk status.”

Customized questionnaire

Some app users had divergent opinions about the number of
questionnaires delivered on the app. Others provided sug-
gestions about working on the questionnaire.

Questionnaire length

Regarding questionnaire length three different opinions
emerged. One app user thought the number of items in
the questionnaire was appropriate. Other users suggested
that the questionnaire needed to have more items. One
said, “I felt like it ended too quickly, almost disappointingly
so. I wish the questionnaire could be longer to check
various aspects of mental health for the participants.”

Another user, however, suggested a smaller number of
self-assessment questions: “When I responded to the ques-
tionnaire through the app, the content was lengthy. A
concise version of the questionnaire would be better.”

Need for having a comprehensive questionnaire

Two participants suggested a more comprehensive ques-
tionnaire covering diverse levels of mental health status
beyond suicide risk awareness. One participant stated:

The questions focused on individuals whose suicide risk is
high. I felt the questions were limited in understanding
detailed insights. I would suggest having more comprehen-
sive question items that cover both high- and low-risk partici-
pants, allowing a broader understanding of one’s mental
health state.

Another user stated a desire to see the app contain
diverse types of emotions along with suicide risk questions.
Yet another participant said:

Some questions in the survey asked about suicide-related
situations, such as whether the participant attempted
suicide or experienced violence. However, we experience
very diverse emotions in our daily lives other than
suicide-related. I want to see the questionnaire cover ques-
tions both directly related to suicide and everyday life-
related emotions.

Cho et al. 9



Discussion
The aim of this study was to assess the user experiences of a
mobile app for suicide risk awareness by young adults in
South Korea. We employed a mixed methods design to
comprehensively examine user experience with the app
both quantitatively and qualitatively. Overall, no significant
differences between high-risk and nonrisk suicide groups
emerged in user evaluation in each dimension of usability.
Users rated each dimension of usability highly, which may
lead to user engagement. In addition, qualitative data ana-
lyses revealed that participants believed that the app could
enhance their suicide risk awareness and would be helpful
when seeking reliable services and resources.

One of the important findings in the study is that users’
perceived learning plays a critical role in their satisfaction
with the app, which is related to user engagement with
mental health apps.43 Our results revealed that perceived
learning most significantly predicted user satisfaction. In
our study, however, perceived learning was rated lower
than the other dimensions of usability—ease of use, acces-
sibility, and design—indicating the need to improve the
perceived learning dimension of the usability of our app.
Qualitative data analysis revealed that improving the per-
ceived learning and satisfaction dimensions of usability
requires customizing self-assessment results with more
detailed explanations and guidance for further actions,
along with relevant resources.44,45 Some users commented
on the need for more comprehensive information, including
clear explanations and a range of possible actions and
resources to help them obtain appropriate support at the
right time. Additionally, several users suggested proactive
interventions from relevant and reliable authorities, such
as direct calls or texts to check their suicide risk status. In
future app development, we will consider incorporating
customized information and features based on these user
suggestions.

Another finding is that some participants may have
anticipated more from the current version of the mobile
app, which is primarily designed to assess suicide risk
and provide help-seeking resources. In our interviews,
some users expressed a desire for more comprehensive
information, such as more detailed coping strategies to
enhance their suicide risk literacy. However, incorporating
such in-depth information could alter the core purpose of
the app. An alternative approach might involve setting
users’ expectations at the outset by clearly communicating
the app’s primary intention as a suicide risk awareness tool.
Providing this clarity could help align users’ expectations
with the app’s objectives, fostering a more mutually
agreed understanding of its scope and purpose.

In addition, the results of the qualitative data analysis
suggest ways to improve each dimension of usability. For
example, to improve ease of use, accessibility, and design
dimension of usability, we will provide clearer directions

on each page about what information is presented and
what actions are expected from users. In addition, we will
conduct a formative evaluation with general audiences
who have no knowledge of suicide risk to determine
whether the wording on the app is easy to understand
during their first read and the font size is comfortable
enough to read the text. Also, users’ diverse opinions on
the current color scheme, navigation, questionnaire
length, and stated items will be reviewed with experts and
another group of participants.

Furthermore, we found that the app effectively enhanced
suicide risk awareness among the Korean public.12,13 Our
participants appreciated the opportunities that the app pro-
vided: the self-assessment tool to check their suicide risk
status and the information about resources to obtain
urgent care. They trusted the sources of information they
saw on the app. Our study shows that the mobile app has
the potential to significantly enhance the awareness of
suicide risk status among members of the Korean public,
and the mobile app can serve as a resource for users at
high risk for suicide and those not at risk. Overall, the
results are promising for the wider use of a mobile app
for suicide risk awareness by the Korean public.

Our study is significant in several ways. First, it responds
to the call for more usability studies with mental health
apps. Researchers on mental health apps have criticized
the lack of a usability test before a mental health app is
released to the public22 because usability is related to
engagement with the app and its continued use. Second,
the study demonstrates the significant role a usability
study plays in the development of mental health apps.
The study results reveal the specific dimensions of usability
that require improvement. Qualitative results provide
detailed information about how to improve usability.
Finally, our study can serve as an example of a usability
study. To the best of our knowledge, no usability studies
were conducted in S. Korea before mental health apps
were released to the public. We adopted both quantitative
and qualitative research designs to better understand the
user experience with the app we developed. We hope our
approach can be beneficial to researchers who plan to
conduct a usability test with other mobile health apps.

Limitations and future research
This study has several limitations. First, a limitation of this
study lies in the potential bias of the sample. Participants
were recruited from individuals engaged with the Trauma
Stress Center or actively seekingmental health-related infor-
mation, indicating they were already inclined to acknow-
ledge and address mental health concerns. Consequently,
the findings may not fully represent the perspectives of indi-
viduals less likely to seek help or mental health information.
Second, the interpretation of the study needs to be limited to
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Korean adults in their 20s enrolled in higher education.
Future researchers may recruit users from diverse back-
grounds, including those not enrolled in higher education.
In addition, most participants in the study were women.
Efforts to reach gender balance among participants are
necessary. Third, the mobile app for suicide risk awareness
was designed primarily to promote awareness of suicide
risk and support help-seeking efforts by providing relevant
information. To further explore the app’s potential contribu-
tions, additional interactive features—such as synchronous
text-based chatting or embedded log files that connect
users to 24/7 mental health service helplines—should be
integrated to provide guided feedback.46,47 Incorporating
these features would enable direct measurement of users’
app usage and their help-seeking behaviors. Fourth, while
a power analysis indicated that 51 participants per group
were required for adequate statistical power, recruitment
constraints resulted in a smaller final sample. This limitation
should be considered when interpreting the findings, as a
larger sample may have yielded more robust conclusions.
Fifth, although the screening questions were necessary for
participant selection, their direct nature may have influenced
participant responses or comfort levels. Future research
should explore alternative screening approaches that
balance sensitivity with methodological rigor. Six, the feed-
back provided by the appwas standardized andmay not have
fully accounted for individual user experiences or cultural
nuances. Future research should explore ways to make the
feedback more personalized and contextually relevant to
enhance user acceptance and engagement. Finally, in their
suggestions for improving the mobile app for suicide risk
awareness, interviewees emphasized the need for stronger
measures to protect confidentiality. Our literature review
highlights various strategies to achieve this. For example,
some mental health apps encrypt metadata and unique IDs,
delete unnecessary personal data from the service provider’s
storage, collaborate with mobile security apps, block data
linking to third-party apps, and require user permission
before accessing smartphone functions (e.g. contacts,
camera, biometric data, location).48,49 We will reflect upon
these suggestions in another round of app development.

Conclusion
This study highlights the significant potential of mental
health mobile apps, particularly in promoting suicide risk
awareness among young adults in South Korea. The find-
ings underscore the importance of user-centered design in
developing effective tools for mental health support, as
user feedback revealed both the strengths and areas for
improvement in the app’s design and functionality. While
the app demonstrated promise in enhancing suicide risk
awareness, especially in a Korean context, further refine-
ments are necessary to improve user experience, particu-
larly regarding perceived learning and guided feedback on

suicide risk. Addressing concerns around confidentiality
and providing clearer navigation are also critical for foster-
ing user trust and engagement. These findings contribute to
the development of mental health apps within South Korea
and provide preliminary insights that may inform future
research on digital interventions for suicide risk awareness
in similar cultural contexts. Future research should expand
this work by assessing similar apps across diverse popula-
tions and evaluating their long-term impact, ensuring that
mental health apps continue to evolve as vital tools for
early intervention and support.
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Appendix 1: Semi-structured interview questions

• What motivated you to use the app, and how frequently,
when, and where did you use it?

• How easy was the mobile app to use? Were there any
parts that were confusing or difficult to navigate?

• How was your overall experience with accessing and
navigating the app’s content?

• What did you think of the app’s design, including its
color, font, and text?

• Did you feel that using the app helped you learn about
your suicide risk status? How did it make you feel
about your mental health?

• How satisfied were you with the mobile app, and did it
meet your expectations?

• Which features or content did you find the most helpful,
and why?

• Were there any features or content you found irrelevant,
unhelpful, or concerning?

• Is there anything else you would like to share with the
research team about your experience with the mobile
app?
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