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Designing a Scalable, Accessible, and Effective Mobile App Based Solution for
Common Mental Health Problems
Seung Wan Ha and Jusub Kim

Department of Art & Technology, Sogang University, Seoul, Republic of Korea

ABSTRACT
The need for treatment of common mental health problems such as depression or anxiety has steadily
increased. However, many people still do not receive effective and timely treatment due to the low
availability, accessibility, and acceptability of traditional counseling. In this study, we developed
a scalable, effective, and accessible app to address the problems that arise in traditional face-to-face
counseling and to treat common psychological problems such as mild depression that people experi-
ence in their daily lives. The suggested app features semi-crowdsourced counseling, immediate inter-
vention from multiple counselors, Cognitive Behavioral Therapy (CBT)-based short comments, and
gamification. In a two-week randomized control trial (RCT), we surveyed 47 college students in their
20 s to investigate the efficacy of the suggested app and found that depression levels were reduced
significantly only in the experimental group using the app. In addition, we conducted a user survey to
determine which design factors affected the user experience of clients and counselors using the app.
The proposed app can be used to help those suffering from mild depression in daily life, and it can also
be used as a training aid to enhance counselors’ counseling skills.

1. Introduction

The need for treatment of common mental health problems
such as depression or anxiety has steadily increased (World
Health Organization, 2017). In particular, reports have indi-
cated that, in addition to the prevalence of such problems
among adults, 20% of children under the age of 18 have
diagnosable mental health problems (Green et al., 2005;
Merikangas et al., 2010). Receiving timely treatment is crucial
because mental health problems that go untreated in child-
hood can continue into adulthood and contribute to serious
mental problems (Woodward & Fergusson, 2001). These
mental problems have a negative impact on individuals’ social
relationships and physical health (Davies, 2014); moreover,
expenditures on mental health such as depression and anxiety
in the US carry high social costs (Rice & Miller, 1998).

However, due to the low availability, accessibility, and
acceptability of traditional counseling methods, many adults
and children do not receive effective and timely treatment
(Chen & Hou, 2002; Demyttenaere et al., 2004; Merikangas
et al., 2010). First of all, the problem of availability arises from
the mismatch in the number of people who need psychologi-
cal counseling and the number of counselors who can provide
counseling, creating considerable waiting times for those in
need of counseling and thereby preventing clients from
receiving the immediate treatment they need to deal with
their problems (Lovell & Richards, 2000; Steinman et al.,
2015). Moreover, the high caseloads for counselors that result
from this mismatch may prevent counselors from providing
qualified counseling (Lovell & Richards, 2000). Second, the

problem of accessibility resulting from the high cost of psy-
chological counseling and geographical conditions has driven
many people who lack sufficient financial resources or do not
live in big cities into a blind spot in psychological counseling
(Kessler et al., 2001). In this paper, we use accessibility as the
term that refers to unmet mental healthcare needs due to high
costs or transportation problems, as defined in (Chen & Hou,
2002), rather than accessibility of services including people
with disabilities. Lastly, the problem of acceptability, which
manifests in social stigmatization and low social acceptance of
people with mental problems, makes people fear psychological
counseling (Chen & Hou, 2002).

In this paper, we set out to solve the above three problems
associated with traditional counseling by proposing the design
of a novel mobile application (app) that is scalable, accessible,
and effective for treating common psychological problems
such as mild depression experienced in daily life. The pro-
posed app features semi-crowdsourced counseling, immediate
interventions from multiple counselors, Cognitive Behavioral
Therapy (CBT)-based short commentary counseling, and
gamification. The app was designed by considering user
experience (UX) factors of availability, accessibility, accept-
ability, usability, desirability, usability, and reward. In the
two-week Randomized Control Trial (RCT) to investigate
the efficacy of the proposed app, depression was reduced
significantly only in the experimental group using the app.
In addition, we administered online questionnaires to clients
and counselors to investigate which design factors affected
their user experience with the app. The proposed app can be
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used to help those suffering from mental health problems
such as mild depression in daily life and also as a training
aid to enhance counseling skills for counselors.

2. Related work

Researchers have investigated mobile mental health apps as an
alternative to traditional psychological counseling, which suf-
fers from low levels of availability, accessibility, and accept-
ability. The majority of successful mobile mental health apps
are based on the CBT theory.

2.1. Mobile mental health care

Smartphones can be used in a variety of ways to benefit both
clients and counselors in the field of mental healthcare
(Gravenhorst et al., 2015; Luxton et al., 2011; Martínez-
Pérez et al., 2013). The most common features that mental
healthcare apps provide are related to self-management; such
functions help clients manage their symptoms independently
by enabling them to self-monitor the problems they experi-
ence such as anxiety, depression, drug use, or sleep-
deprivation. Mobile mental health apps can also help clients
reach out to counselors immediately when they encounter
problems and facilitate effective counseling by sharing the
data accumulated via continuous self-monitoring and assess-
ment with the counselors (Bardram et al., 2013). In addition,
since they have text-, audio-, and video-related functions,
mobile mental health apps can assist clients and counselors
in self-training. Clients can become more capable of dealing
with their symptoms by acquiring information about their
symptoms and training themselves to manage them. For
example, the PTSD Coach app (Kuhn et al., 2014) provides
information about post-traumatic stress disorder (PTSD) and
suggests CBT-based strategies for dealing with PTSD. Psych
Central, meanwhile, facilitates counselors’ self-development
by organizing and providing up-to-date behavioral health
research results (Luxton et al., 2011).

Furthermore, smartphones can be used as counseling tools
between clients and counselors. Smartphones are often used
to provide counselors with counseling synchronously or asyn-
chronously via text, audio, or video for clients who have
difficulty visiting counselors due to time, location constraints,
or fear of identity exposure. Such mobile therapy can be
classified according to the degree of contact between clients
and counselors. Simon and Ludman (2009) classified mobile
psychotherapy into three categories: (1) high level of contact
between clients and counselors (e.g. real-time conversations
via audio or video), (2) low level of contact between clients
and counselors (e.g. asynchronous dialogue through text mes-
sages), and (3) non-contact between clients and counselors
(e.g. self-help programs without counselor intervention).
However, psychotherapy with high levels of contact carry
high costs, placing significant financial burdens on clients.

A variety of meta-analyses and reviews have reported that
mental health apps positively affect the treatment of psycho-
logical health problems such as depression, anxiety, and bipo-
lar disorder like conventional psychotherapy (Firth et al.,
2017a; Firth et al., 2017b; Sucala et al., 2017). In particular,

the meta-analyses concluded that the mobile psychotherapy is
effective in reducing depression and controlling anxiety (Firth
et al., 2017a; Firth et al., 2017b). In addition, Firth and Torous
(2015) reported that smartphone-based intervention can assist
in the care of patients with schizophrenia with high user
engagement in the treatment.

Such smartphone-based mobile mental healthcare has
a variety of advantages over conventional face-to-face psy-
chotherapy (Price et al., 2014). Smartphones help clients
quickly find counselors with the training to treat their symp-
toms and they also help counselors intervene quickly when
clients have problems. In addition, the use of mobile devices
has the great advantage that it enables clients to get help from
counselors anytime and anywhere. Finally, since mobile coun-
seling does not occur face-to-face, it is possible to receive
anonymous counseling, which can be helpful for many people
who have not pursued counseling because they are afraid of
the related social stigma. Furthermore, mobile app-based
mental healthcare can help achieve equity in treatment
because it can provide the same quality of treatment at
a low cost even in less resource-intensive areas, enabling
users to manage their mental health based on their needs
and preferences (Olff, 2015).

The usability of mental health apps has a significant impact
on engagement and satisfaction with apps and is, therefore, an
important factor in determining the adoption of apps by users
(Price et al., 2014). Low usability is a major obstacle to the
adoption of many health-related technologies by consumers.
In particular, users tend to avoid technologies that they per-
ceive as difficult to use or irrelevant to their needs (Chiu &
Eysenbach, 2010). The major usability limitations of mobile
devices arise from the small sizes of their screens. A limited
amount of information display and slow or error-prone text
input due to a small screen keyboard are major limitations
that must be overcome to ensure usability. On the other hand,
recently gamification has attracted attention as a key element
of UX design since it can increase users’ engagement with and
adherence to apps. Gamification helps users stimulate their
internal motivation via rewards, quantifying and tracking
their progress toward achieving goals and enabling them to
assess their own competency independently (Bakker,
Kazantzis, Rickwood & Rickard, 2016).

2.2. Cognitive behavioral therapy (CBT) based apps

CBT is among the most extensively studied and proven psy-
chotherapies, and many previous studies have shown that
CBT is an effective treatment for a variety of psychological
problems including depression, anxiety, panic disorder, social
phobia, obsessive-compulsive disorders (OCD), anger, PTSD,
and schizophrenia (Butler et al., 2006; Hofmann et al., 2012).
In particular, CBT is highly effective in treating anxiety and
depression and is known as the first-line treatment for the
symptoms of these conditions. Indeed, in a meta-analysis of
RCT studies, Hofmann and Smits (2008) concluded that CBT
was a highly effective treatment for anxiety, while research has
also shown that CBT is a more effective treatment than
interpersonal therapy, psychodynamic therapy, or supportive
therapy for depression (Churchill et al., 2002).
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Thus, many CBT-based mobile mental health apps have
been proposed. For example, Birney et al. proposed the
MoodHacker app based on Positive Psychology Theory and
CBT (Birney et al., 2016). MoodHacker is one of the few
clinically proven apps for CBT-based self-management of
depression. Clients who used the app for six weeks not only
alleviated psychological problems such as depression and
negative thoughts but also experienced positive changes in
their work lives, such as increased productivity. In addition,
Fitzpatrick et al. (2017) proposed the Woebot, a CBT-based,
interactive-conversational agent designed to increase clients’
adherence and symptom relief. Woebot is based on Artificial
Intelligence (AI) technology, enabling clients to have text-
based conversations with AI counselors. Woebot represents
a new way of delivering CBT content, including functions
designed to recognize clients’ contexts and moods, react
empathetically based on clients’ moods, and help improve
clients’ moods by providing access to CBT-based text, audio,
and video. The study found that Woebot was effective in
treating clients’ depression and anxiety in a two-week experi-
ment. Another way to improve the engagement of CBT-based
therapies is to use peer-to-peer platforms. Morris et al. (2015)
proposed a web-based peer-to-peer platform, Panoply,
designed to facilitate users’ cognitive reappraisal. Panoply
has a crowdsourcing function that allows other users to pro-
vide immediate reappraisal support when users post their
stressful situations. Panoply significantly reduced users’
depression in a three-week experiment. In the experiment,
the app received higher re-appraisal, user activity, and user
experience ratings than an expressive writing group. Many
CBT-based apps provide features that suggest activities for
diversion, facilitate self-monitoring, and provide CBT-related
text/audio/video information. Among the various features on
these apps, the feature that helps users cope with negative
automatic thoughts is common to most apps (Stawarz et al.,
2018).

Despite the fact that the number of mobile mental health
apps is growing rapidly because of the high demand and the
convenience of mobile devices, Huguet et al. (2016)’s study
shows that most of the apps on the market do not properly
apply the CBT principles, or that most of the apps have not
verified the efficacy. In addition, several recent meta-studies
have reported that the evidence supporting the efficacy of
CBT-based mobile intervention still remains scarce (Grist
et al., 2017; Hollis et al., 2017; Rathbone et al., 2017).
Furthermore, there is also a lack of research on which UX
design elements of an app affect the user experience (Stawarz
et al., 2018).

The mobile app Spring proposed in this study shares the
main characteristic with Panoply in terms of using crowdsour-
cing to enhance user engagement and provide cognitive reap-
praisal. However, unlike Panoply, the reappraisal of user
thoughts in Spring is done by a group of counselors who
have received formal CBT training. Therefore, any person
who has completed CBT-related training at a formal educa-
tional institution is qualified and can participate as
a counselor. We attempted to solve the problem of availability
of traditional psychotherapy due to the lack of professional
counselors by requiring counselors only to complete formal

CBT training as opposed to requiring them to be fully certi-
fied professional counselors. At the same time, we also
attempted to ensure the quality of counseling by not letting
a person without formal training as a counselor in the app. In
addition to as a tool to help alleviate clients’ mental health
problems, Spring is also intended to be used as a self-
development tool for counselors.

This study extends the evidence base of the efficacy of
CBT-based mobile intervention, particularly cognitive reap-
praisal based on peer-to-peer interaction, for adults with mild
depression through RCT, and also suggest guidelines for the
future development of mobile mental health apps by investi-
gating the effect of each UX design factor on both clients and
counselors.

3. Spring: A semi-crowdsourced cognitive
reappraisal mobile application

Spring is a cognitive reappraisal mobile app designed to help
people with common mental health problems such as mild
depression or anxiety to deal with their symptoms by posting
their emotions, situations, and thoughts and receiving advice
for cognitive reappraisal from multiple counselors with
immediate short comments. It is a semi-crowdsourced app,
which means that not everyone, but individuals with certain
qualification can contribute to the problem solving. Spring
aims to overcome the problems of availability, accessibility,
and acceptability of traditional face-to-face counseling so that
the general public can receive effective and timely help with
the common psychological problems.

3.1. Requirements

Spring’s design takes both clients and counselors into account.
To design the app for clients, we first derived client require-
ments and divided them into six categories: availability, acces-
sibility, acceptability, usability, desirability, and usefulness
(Table 1). In terms of availability, clients want to have coun-
seling promptly (within 24 hours) when they need to deal
with their psychological problems such as depression or anxi-
ety with appropriate counselors for their own problems. In
terms of accessibility, clients want to consult with counselors
whenever and wherever they need without financial burdens.
In terms of acceptability, clients want to avoid counseling-
related social stigmas by having their anonymity guaranteed.
In terms of usability and desirability, clients want to feel at
ease and emotionally satisfied in the process of posting about
their psychological problems and observing others’ posts.
Finally, in terms of usefulness, clients want the app to actually
solve their psychological problems.

To design the app for counselors, we derived counselor
requirements and divided them into four categories: reward,
accessibility, usability, and usefulness (Table 1). The require-
ment that received the greatest emphasis was reward; counse-
lors want to receive appropriate rewards for their counseling
services to ensure that they are motivated to help clients in
need. In terms of accessibility, counselors want to be able to
provide consultations in the times and locations of their
choosing. In terms of usability, counselors want app-based
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counseling to be less time-consuming and to receive access to
clients’ information – including basic details and status –
organized in a certain format to ensure effective counseling.
In terms of usefulness, counselors want to be able to check
counseling history so they can self-evaluate their counseling
skills.

3.2. UX designs

We designed the app to satisfy the requirements for both
clients and counselors as shown in Table 1. In the following
section, we describe four most important features of the app
and two major user usage processes of the app.

3.2.1. Features
3.2.1.1. Crowdsourcing counselors. The number of clients in
need of traditional counseling far exceeds the number of
available counselors. People seeking help with psychological
problems commonly have to wait from several days to a few
weeks to receive actual help. This imbalance in supply and
demand for psychological care is an old issue and is unlikely
to improve in the near future due to the fact that the number
of counselors who can be trained annually in the limited
number of institutions is fixed and becoming a qualified
counselor requires years of education. In this study, we
focused on mild depression or anxiety problems experienced
in daily life and tried to solve the availability problem by
expanding the pool of qualified counselors. More specifically,
the app minimizes counselor qualifications, allowing any

users who have received formal CBT-related training to
serve as counselors and thereby enabling more users to act
as counselors.

3.2.1.2. Immediate multiple interventions. We designed the
app to enable counselors to intervene within 24 hours when
clients submit posts seeking psychological help. To accom-
plish this, we outfitted the app with a push alarm that
increases the number of notified counselors gradually by
sending the alarm until it reaches at least two counselors
capable of intervening. Counselors receive the push alarms
based on their geographical proximity to the clients, with
alarms first being sent to nearby counselors and then gradu-
ally being sent to more distant counselors as time passes in
a manner similar to the order in which vehicles are called in
vehicle-sharing services (e.g. Uber). This process is based on
the assumption that counselors who live closer to clients may
have greater cultural and social understanding of the clients
than counselors who live in more distant locales.

Traditional counseling is conducted with a single counse-
lor, which makes it difficult for clients with unsuitable coun-
selors to receive effective counseling. Therefore, we designed
the app to enable client posts to receive responses from at
least two counselors, thereby ensuring that clients receive
more help with their psychological problems based on more
diverse approaches. The efficacy of the psychotherapy by
multiple counselors has been reported in various previous
studies. Piaget and Serber (1970) reported the effectiveness
of Multiple impact therapy described as a time-limited series

Table 1. User requirements and spring features.

Client Counselor

Requirements Spring Features Requirements Spring Features

Accessibility: Clients want to
have a counseling

1) without financial burden, and
2) without limitations of time

and space.

ACC-COS: Cost-free
ACC-ANY: Counseling at anytime and anyplace
that clients want through a mobile app, not via an
office visit

Accessibility: Counselors want to
provide counseling without having
to be in their offices at an appointed
time

ACC-ANY: Counseling at anytime
and anyplace that counselors want
in a mobile app environment, not
the office

Acceptability: Clients want to
avoid social stigma in
counseling and want to be
guaranteed anonymity.

ACP-ANO: Counseling via anonymous writing Usability: Counselors want the app-
based consultation to be easy and
effective.

USA-COM: Counseling via simplified
comments.
USA-CBT: Receiving clients’ posts
organized in 3 stages: mood,
situation, and thoughts.
USA-AGE: Providing clients’ age and
gender information.
USA-TIM: Providing clients’ posting
time
USA-DIS: Providing distance
information between clients and
counselors.

Availability: Clients want to
receive counseling when they
need help

1) promptly (within 24 hours)
and

2) with counselors who have
appropriate expertise to
address their problems.

AVA-IMM: Response to client within 24-hrs by
sending push-alarms to increasingly large
number of counselors until at least two
counselors intervene.
AVA-MUL: Counseling through comments from
multiple counselors rather than one.

Usability: Clients want the app to
be easy to use.

USA-SWI: Showing posts from others via swipe
interaction.
USA-EXP: Simplifying the process of indicating
mood.

Usefulness: Counselors want to self-
assess by browsing their past
counseling history

USE-ARC: Browsing counselors’ past
counseling history by themselves.

Desirability: Clients want to be
satisfied with the overall
emotional experience when
using the app.

DES-IMA: Uploading posts in a card format with
a background image tailored to clients’
preferences.

Rewards: Counselors want to receive
appropriate rewards for the
counseling they provide.

REW-SPR: Earning and storing
a sprout as a reward for providing
counseling comments that clients
adopt.

Usefulness: Clients want the app
to actually help with
psychological problems.

USE-CBT: Posting via 3 stages of mood-situation-
thinking based on CBT.
USE-OTH: Reviewing real-time updated
anonymous counseling posts of others to broaden
their perspectives.
USE-ARC: Archiving and visualizing past moods
and posts.
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of clinical encounters between several therapists and a single
patient oriented toward a specific therapeutic goal. Hoffman
et al. (1987) asserted that 2 therapists treating 1 patient is an
effective technique not only in dealing with therapeutic
impasses but as a therapeutic technique by itself. The multiple
psychological intervention is an important factor in ensuring
the effectiveness of counseling of this app, which provides
a much shorter and simpler form of counseling than face-to-
face counseling.

3.2.1.3. CBT-based comment intervention. We designed this
app to utilize CBT-based comments of maximum 200 char-
acters as the consultation method. Typically, counselors must
spend a great deal of time text chatting and video counseling,
which makes it difficult to find many available counselors
because the approach requires higher levels of counselor
time and expertise. This app allows counselors to provide
counseling to larger numbers of clients by reducing their
counseling burden to the provision of short comments.

3.2.1.4. Gamification. The success of the app depends on
the participation of a large number of counselors. We, there-
fore, designed the app to include features that enable clients to
give rewards, named sprouts, to the counselor who provided
the most helpful comment (Figure 3); counselors can thus
collect these sprouts and keep track of their achievements.
Counselors’ occupational performance requires rewards such
as gratification (Petrowski et al., 2014). Through the gamifica-
tion factor, we intended that the counselor would continue to
participate in the counseling with a sense of accomplishment
along with rewarding when their comments were adopted.

By implementing the above four core features through
‘mobile apps’, we have secured additional basic features that
are anonymity, low cost, and the ability to consult anytime
and anywhere.

3.2.2. Processes
In this app, the collection of personal information was mini-
mized in order to secure anonymity and protect privacy. The
client’s information was collected only by gender and
birth year & month. In addition to the above information,
we collected only the final degree and the number of years in
counseling more for counselors. Therefore, both client and
counselor are identified by unique id. In counseling, the
counselor is provided only with the client’s gender, age, post-
ing time, and physical distance from the client.

The two major user usage processes of the app are posting
and intervening. Figure 1 shows the overall user flow diagram.

3.2.2.1. Posting. Wedesigned the process by which clients pub-
lish their posts with two significant points in mind. First, we
designed the process clients use to post emotions to be easy and
intuitive (Figure 2a); they can post their current emotional states
easily using the one-dimensional positive-to-negative slide bar and
review their posted emotions intuitively by the expression of emoji
changed based on the slide bar location. In contrast to the fre-
quently used two-dimensional model (Valence vs Arousal), the
one-dimensional model has themerit of allowing the user tomore
easily leave emotional states, and also has the advantage that it can
be easily compared with the changed emotion numerical value
recorded after the counselor’s comment based intervention in the
future. In addition to the positive-negative emotion slide bar, the
present emotion is easily expressed in more detail by expressing

Figure 1. User experience flow diagram in Spring. Users write their emotions, situations, and thoughts, and then, self-assess themselves; after posting publicly, users
receive counselor interventions and can then re-appraise the cognition of their feelings, situations, and thoughts.
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the current emotion state in one or more keywords. Second, we
designed the client posting process based on CBT using three
steps: emotion-situation-thought (Figure 2). In other words, the
process enables clients to summarize their stories following
a specific sequence: current emotion, the situation where the
emotion occurred, and the thoughts they had at that time with
maximum 160 characters per stage. This process can train clients
to separate emotions, situations, and thoughts, enabling them to
better control their own emotions; it can also help counselors
consult more easily and effectively by providing them with orga-
nized counseling content.

Besides, the user can decide whether to publish his/her post or
keep it private. Only the post that has been published can receive

help from counselors. When the post is published, it is done
anonymously to protect the client’s privacy. However, users can
keep the post private just to archive the daily emotions (good or
bad) without asking for help. The app can visualize the archived
emotional state changes when users want to review their emotions
(Figure 4). In addition, the backdrop of one’s writing can be
selected from various images so that his/her emotional state
could be expressedmore intuitively (Figure 5). Finally, to broaden
clients’ perspectives and enable them to give one another psycho-
logical support, we have added community features that allows
clients to easily browse posts open to the public with swipe inter-
action and to express their sympathy by pressing a red heart-
shaped icon (Figure 5).

Figure 2. Posting process. a) Emotion step: a client can select his/her current emotion using the slide bar and describe it in more detail in the lower area with
keywords (left); b) Situation step: a client can describe the situation in which the reported emotion occurred; also, a client can select one of several categories, such
as study, work, family, and friend, to classify the situation (center); c) Thought step: a client can describe in detail his/her thoughts and the reason for these thoughts
(right).

Figure 4. Visualizing the history of pre- and post-emotions. Clients can review
the changes in their emotions after they receive comments from various
counselors.

Figure 3. Giving rewards. A client can select one of the comments from various
counselors and provide a sprout as a reward to the counselor by pressing the
sprout icon.
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3.2.2.2. Intervening. To ensure the counseling expertise of
the counselors using the app, we designed the app to only
allow users who are qualified and registered as counselors in
the app to leave counseling comments. In designing the
process of counselor intervention, we considered the fact
that mobile counseling occurs within limited mobile envir-
onments (e.g. on small screens) different from the environ-
ments of traditional face-to-face counseling. Therefore, it is
important to make it easier for the counselors to understand
the problems of individual clients. To accomplish this and
assist counselors in providing counseling, we designed the
app to present counselors with clients’ emotion-situation-
thought summaries on single cards that do not require
scrolling and also include clients’ basic information such as
age, gender, posting time, and distance from counselors. In
addition, we designed the app to provide the following
guidelines – based on the Socratic approach, which is
known as an effective CBT method (Clark & Egan, 2015) –
when counselors write comments: “How can you see the
situation from a different perspective?,” “If your family or
close friends were experiencing a similar situation, what
would you like to tell them?,” “Find some evidence that
contradicts your thoughts.” (Figure 6). Finally, we designed
the app to enable counselors to monitor their counseling
skills by providing an archiving function that allows them
to review comments they provided.

3.3. Implementation

To implement the proposed method in the form of a mobile
app, we used the Angular 2 framework for front-end devel-
opment, Node.js for back-end development, and the ionic
framework to develop a hybrid app that can be used on
both iOS and Android devices.

4. Experiment

4.1. Participants

We recruited a total of 68 participants through online adver-
tising and then randomly assigned them to the experimental
group (App-using group, 34 participants) and the wait-list
control group (34 participants). We excluded 6 participants
in the experimental group and 3 participants in the wait-list
control group who did not participate in the pre-
questionnaire to measure depression and anxiety; so, a total
of 59 participants (28 in the experimental group and 31 in
wait-list control group) initially participated in the two-week
experiment. In the final analysis, we used data from 25 parti-
cipants in the experimental group and 22 participants in the
wait-list control group, excluding 3 participants in the experi-
mental group and 9 participants in the wait-list control group
who did not complete the post-UX questionnaire after the two
weeks. In addition, 10 graduate students (7 graduate students
majoring in counseling psychology and 3 graduate students
majoring in clinical psychology), who have taken CBT courses
at a university, participated in the experiment as counselors.

4.2. Procedure

Before the experiment began, we measured the current depres-
sion and anxiety level of the participants in both the experimen-
tal and wait-list control groups. Participants in the experimental
group used the app for two weeks and were instructed to leave at
least one post per day in the app, while participants in the wait-
list control group could not use the app when it was being used
by the experimental group. Depression and anxiety levels were
measured again in both the experimental group and the wait-list
control group after 2 weeks. The participants in the experimental
group were additionally asked about the user experience (UX) of
the app.

Figure 5. An example of a user post. A client’s post that summarizes the client’s
emotion, situation, and thoughts after he/she successfully finished the process of
writing, providing his/her age, gender, posting time, and distance information.

Figure 6. Comment-based interventions. Counselors provide cognitive reapprai-
sal comments (maximum 200 characters) on a client’s post, helped by socratic
guidelines.
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To provide multiple comments on the posts left by the
client participants, counselors were instructed to leave at least
seven comments per day. We also investigated the UX of the
counselors after they had used the app for two weeks.

4.3. Measures

4.3.1. Depression and anxiety
In this study, we used Beck Depression Inventory-II (BDI-II: Beck
et al., 1996) to measure depression before and after using the app
and participants responded to a total of 21 questions on a 4-point
scale. To measure anxiety, we used State Trait Anxiety Inventory-
Trait Scale (STAI-T: Spielberger et al., 1970). STAI-T examines
Trait Anxiety, which people generally feel in their daily lives,
using a total of 20 questions on a 4-point scale.

4.3.2. User experience
We evaluated the clients’ user experience (UX) by six items –
availability, accessibility, acceptability, usability, desirability, and
usefulness. These evaluation items were based on user needs
extracted from the previous studies (Chan et al., 2015; Doherty
et al., 2010) and our user research with a small group of people
who had counseling experience. A total of 11 questions corre-
sponding to each of the features in Table 1 were rated by
participants on 7-point scales. In addition, we surveyed the
clients’ positive and negative experiences in using the app with
open-ended questions. Finally, participants rated their overall
satisfaction using the visual analogue scale (VAS).

Counselors also provided UX evaluations by responding to
eight questions corresponding to each of the eight features in
Table 1 on 7-point scales. Additionally, they evaluated their over-
all satisfaction and the overall effectiveness of the app for counsel-
ing training via VAS and we surveyed their positive and negative
experiences in using the app with open-ended questions.

5. Results

5.1. Demographics and psychological characteristics

Table 2 shows the demographic characteristics of age, gender,
and the Operating Systems (OS) of devices participants used
in both the experimental and wait-list control groups. We

found no significant differences between the two groups
regarding these three items.

Table 3 shows the BDI-II and STAI-T pre-scores for the
experimental and wait-list control groups. The pre-assessment
BDI-II scores for the experimental and wait-list control
groups (M = 11.96, SD = 7.20 vs M = 10.23, SD = 7.29)
showed no significant between-group differences (t(45) =.82,
p = .42). Likewise, the pre-assessment STAI-T scores for the
experimental and wait-list control groups (M = 46.60,
SD = 7.83 vs M = 45.73, SD = 9.96) showed no statistically
significant between-group differences (t(45) = .34, p = .74).

5.2. Depression & anxiety changes in app-using group vs
control group

The BDI-II scores for the experimental group showed
a statistically significant decrease in depression (t (24) = 2.85,
p = .01) between the pre-assessment (M = 11.96, SD = 7.20) and
post-assessment (M = 9.20, SD = 6.49) after 2 weeks. The BDI-II
scores for the wait-list control groupwere slightly elevated, though
the difference was not statistically significant. In the STAI-T score,
there was no statistically significant difference between before and
after the experiment in both the experimental and control groups.
The results of the experiment thus suggest that the proposed app
can help alleviate clients’ depression.

5.3. App usage statistics

The participants in the experimental group wrote a total of 247
posts over the two weeks of using the app, amounting to an
average of about 10 posts per user. When writing a post, the
clients recorded their emotions by moving the slider (0: the most
negative, 100: the most positive). 90 of the 247 posts (36%) were
left with negative emotional values with negative keywords
(tired, nervous, annoying, etc.). On the other hand, 140 of the
247 posts (57%) were left with positive emotional values with
positive keywords (satisfied, relaxed, comfortable, etc.). For the
remaining 17 (7%) posts, the slider value was left at default (50).
Regarding the posting time, 175 (71%) of the total posts were
written between 10:00 AM and 5:00 PM. Also, in 126 of the total
posts (51%), the clients adopted one of the most helpful com-
ments and then reported once again his current emotions. The
clients reported that their emotion positiveness rose by an aver-
age of 20.35 after receiving comments from counselors.

5.4. User experience survey results

5.4.1. Quantitative analysis
In the UX evaluation conducted on the participants in the
experimental group, clients rated the acceptability, accessibil-
ity, and availability of the UX factors over 6 on average out of

Table 2. Demographic and psychological characteristics of client participants.

App-using group Wait list control group

(N = 25) (N = 22) p

Age 21.00 21.95 .127
Sex .731
Male 8 (32%) 6 (27%)
Female 17 (68%) 16 (73%)
Device .713
iOS 15 (60%) 12 (55%)
Android 10 (40%) 10 (45%)

Table 3. Pre- and post-depression and anxiety level in app-using group vs. wait-list control group.

App-using group
(N = 25)

Wait-list control group
(N = 22)

Pre Post t p Pre Post t p

BDI-II 11.96 ± 7.20 9.20 ± 6.49 2.85 .01 10.23 ± 7.29 12.41 ± 8.85 −1.76 .09
STAI-T 46.60 ± 7.83 46.04 ± 7.72 .41 .68 45.73 ± 9.96 48.73 ± 10.23 −1.99 .06

Note. BDI-II: Beck Depression Inventory-II; STAI-T: State-Trait Anxiety Inventory-Trait
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7-point Likert scale (See Figure 7). Clients identified counsel-
ing via anonymous writing (ACP-ANO, M = 6.48, SD = .71),
cost-free counseling (ACC-COS, M = 6.40, SD = .82), coun-
seling through comments from multiple counselors (AVA-
MUL, M = 6.12, SD = .97) as the app’s most helpful features,
rating them over 6 out of 7. In addition, clients reported that
browsing via swipe interaction (USA-SWI, M = 5.56,
SD = 1.39), prompt comment-based intervention within
24 hours (AVA-IMM, M = 5.44, SD = 1.19), the simple
process of reporting emotion via one slide bar (USA-EXP,
M = 5.36, SD = 1.32), archiving and visualizing past emotions
and posts (USE-ARC, M = 5.24, SD = 1.33), posting via 3
stages (emotion-situation-thought) based on CBT principles
(USE-CBT, M = 5.20, SD = 1.00), and counseling anytime and
anywhere (ACC-ANY, M = 5.08, SD = 1.41) were helpful
features when using the app, rating them over 5. However,
they reported that features such as allowing users to choose
among various background images (DES-IMA, M = 4.76,
SD = .71) and reviewing counseling posts from others (USE-
OTH, M = 4.72, SD = .71) were relatively less helpful when
using the app. In the overall satisfaction survey, clients gen-
erally reported that they were satisfied with the app, rating it
73 out of 100 (SD = 17.52).

We conducted Pearson correlation analysis to examine the
correlation between overall satisfaction and the above 11 UX
design items (Figure 8). The results showed significant posi-
tive correlations between overall satisfaction and both anon-
ymity (r = .60, p < .01) and comments from multiple
counselors (r = .49, p < .05). This implies that both accept-
ability and availability were positively correlated with the
overall satisfaction of Spring users.

On the other hand, counselors identified the sprout, the
reward for comments clients found most useful, as the most
helpful UX design feature for counseling (REW-SPR, M = 5.90,
SD = .73). They also noted that the following features were

helpful for counseling: counseling via simplified comments
without face-to-face communication (USA-COM, M = 4.90,
SD = 1.45), browsing counselors’ past counseling history (USE-
ARC, M = 4.70, SD = 1.16), receiving clients’ age and gender
information (USA-AGE, M = 4.50, SD = 2.01), and receiving
clients’ posts organized in 3 CBT-based stages: emotion, situa-
tion, and thoughts (USE-CBT, M = 4.50, SD = 1.27). However,
they found that the following features were not particularly
helpful for counseling (Figure 9): receiving clients’ posting
time information (USA-TIM, M = 4.10, SD = 1.37), counseling
anytime and anywhere that they wanted (ACC-ANY, M = 4.00,
SD = 1.70), and receiving information about the geographical
distance from clients (USA-DIS, M = 2.30, SD = 1.52). On the
other hand, when asked whether the app helped with counsel-
ing training, they gave it an average rating of 72.1 (SD = 18.94)
out of 100, meaning the app was moderately helpful in coun-
seling training. In the overall satisfaction survey, counselors
gave the app an average rating of 66.1 (SD = 18.96) out of
100, indicating that they were moderately satisfied with the
app, but less satisfied than clients (M = 73).

5.4.2. Qualitative analysis
In open-ended questions to the clients in the experimental
group, we asked, “What did you like the most about using the
app?” Most clients reported that reviewing or looking back at
their feelings with an objective perspective while writing was
the most helpful for them.

“I was a happier person than I thought, and I realized that the
change of emotions is greater than I thought.” (20 years old, Male)

“I was able to look at my situation a bit more objectively writing
my post.” (22 years old, Male)

“Being able to record the emotions of the day itself was helpful”
(19 years old, Female)

Figure 7. UX evaluation of Spring App features from client participants. see Table 2 for the meanings of the symbols.
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Additionally, many clients reported that the high quality of
the comments and the multiple feedbacks from various coun-
selors were helpful in counseling.

“I was able to receive replies from several counselors, and I was able
to see my situation in various ways.” (19 years old, Female)

“The comments from the counselors were all very precious
words.” (19 years old, Female)

We also asked the clients: “What did you think would be
the best way to improve the app?” The most mentioned ones
were more choices for background images and more commu-
nity features.

“I wish there was a wider range of background images.”
(22 years old, Female)

“There are some writings that I sympathize with as I sometimes
want to comment, but I could not comment.” (20 years old,
Male)

“I want to give more than one sprout.” (19 years old, Female)
We also asked, “What did you like the most about using

the app?”, to the counselors who participated in the experi-
ment. Most counselors mentioned the usefulness of the app’s
feature – multiple intervention – in self counseling skill
training.

“I realized what kind of response is a good response that the
client sympathizes with.” (Counselor 9, Female)

“I was able to think from a different point of view through the
comments of other counselors.” (Counselor 3, Female)

Figure 8. Correlation between each Spring feature and user satisfaction in the experimental group. see Table 2 for the meanings of the symbols.

Figure 9. UX evaluation of Spring App features from counselor participants. see Table 2 for the meanings of the symbols.
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“Viewing the comments from other counselors could be a study
for counseling training.” (Counselor 1, Female)

In addition, many counselors reported that they felt a sense
of reward and fulfillment when the client expressed their
gratitude via sprouts.

“I felt the joy of being helpful to someone although it was
done online.” (Counselor 2, Female)

“When the client sent a sprout or thank-you note to me, I felt my
efficacy increased.” (Counselor 6, Female)

“I felt a sense of accomplishment as I posted comments.”
(Counselor 10, Female)

Meanwhile, we also asked counselors: “ What did you
think would be the best way to improve the app?” Many
counselors reported that they felt burdened by the time-
consuming and time-sensitive nature of the counseling.

“Although it was a short comment, it took a lot of time to under-
stand the client’s position and to write without misunderstanding.”
(Counselor 3, Female)

“Due to late requests for feedback from clients, I felt fatigued and
burdened.” (Counselor 8, Female)

“Providing real-time comments became a burden.” (Counselor
7, Female)

In addition, some counselors felt inconvenienced and sta-
ted that the app needed improvement in terms of usability,
highlighting problems with the character limits for comments
and the trouble in having to check clients’ posts while writing
comments due to small screen size.

“I could not see the client’s post while commenting.”
(Counselor 3, Female)

“I think the 200-character limit is too low for writing com-
ments.” (Counselor 8, Female)

6. Discussion

Our experimental results on depression aligns with previous
studies that psychological interventions using CBT on mobile
apps could alleviate depression in app users (Arean et al.,
2016; Watts et al., 2013). In general, CBT-based mobile apps
are based on a variety of CBT-based guides. We need to note
that that this app reduced clients’ depression with very simple
one or two-sentence comments provided by multiple counse-
lors. In particular, in their post-experiment feedback, the
users used the keywords “healing,” “comfort,” or “sympathy”
to describe the positive experience of having someone take
interest in and respond to their posts. This implies that,
although counselors’ interventions may be superficial and
shorter than in face-to-face counseling, immediate interven-
tions from several counselors can be effective providing the
client with a sense of being cared.

“Counselors gave their comments carefully.” (20 years old,
Male)

“There is someone who comforts me.” (22 years old, Female)
“Immediate feedback was helpful” (21 years old, Female)
However, our experiment did not confirm that the app

mitigated anxiety, unlike previous studies showing that
mobile-based CBT can be effective in treating anxiety as well
as depression (Mohr et al., 2017; Proudfoot et al., 2013). This

is presumably because the 2-week period was not enough to
produce changes in the trait-anxiety index used to measure
anxiety in this experiment. Further longer-period study about
the efficacy of the app on anxiety is needed.

Analysis of the responses to the questions used to evaluate
UX showed statistically significant correlations between over-
all satisfaction and both anonymity and comments from mul-
tiple-counselors. This finding suggests that clients might have
been most dissatisfied with these factors in traditional face-to-
face counseling. In other words, lack of anonymity and fewer
opportunities to receive counseling from satisfactory counse-
lors might have been the most dissatisfactory dimensions in
traditional counseling settings.

Interestingly, however, the clients gave the lowest rating to
the statement “It was helpful to see the anonymous counseling
of others updated in real time,” among the 11 UX questions.
This is somewhat contradictory to the general expectation that
knowing that others have similar problems is helpful as said
by one of the counselor participants.

“From the perspective of users, I think it would be useful to know
that I was not the only one to worry by seeing that other people had
similar problems.” (Counselor 3, Female)

This might be because 1) clients may not read many other
posts because they have less energy to care for others when
they have psychological problems or 2) clients may not have
a chance to get help from others’ posts because the app does
not have a feature that enables them to find posts about
problems similar to theirs.

We need to note the part of the counselor’s report that this
app has helped counseling skills training. Becoming a certified
counselor requires a long training period. It is also difficult to
experience many different cases through one-to-one face-to-
face counseling during the period. In this app, multiple coun-
selors can intervene on one client and see what comments are
being adopted by the client, which is hard to achieve with the
traditional training settings.

“I could see what comments the clients found useful based
on their selections.” (Counselor 10, Female)

“I liked that I could see how other counselors commented.”
(Counselor 2, Female)

These points imply that this app can serve as a useful tool
in counseling training, giving counselors opportunities to
practice their counseling skills by allowing them to experience
various cases and observe the different counseling approaches
used by other counselors. However, presumably the fact that
the short comments proved more difficult, time-consuming,
and inconvenient than expected caused the counselors to rate
their overall satisfaction with the app a little lower than they
rated its usefulness.

This preliminary study has several limitations. First, the
participants in the experiment were limited to non-clinical
college students in their 20 s. Therefore, generalizing the
results to clinical groups or other age groups is difficult.
Secondly, the fact that the participants only used the app for
two weeks – a relatively short period – is another limitation.
As a result, we were unable to confirm the long-term efficacy
of the app. Thirdly, in South Korea, it is not necessary to have
a certificate to provide psychological counseling, but this
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model may not be possible in other countries because some
countries may require a certificate for psychological counsel-
ing. Finally, we were not able to confirm the impact of local
homogeneity on counseling, since most of the counselors and
the clients in the experiment lived in the same city.

7. Conclusion

In this paper, we proposed a mobile app, Spring, to help
reduce common mental health symptoms such as mild
depression that many people experience in everyday life.
The proposed app features semi-crowdsourced counseling,
immediate intervention from multiple counselors, CBT-
based short writing, and gamification to solve the problems
of availability, acceptability, and accessibility in traditional
face-to-face counseling. To investigate the efficacy of the app
and how each UX design element affects the experiences of
clients and counselors, we conducted a 2-week RCT on 47
college students in their 20 s. From the preliminary experi-
mental study, we found that the depression of only the parti-
cipants who used the proposed app prototype decreased
significantly. Regarding UX, the majority of the participants
who used the proposed app as clients reported that both being
able to objectively view their emotions and receive immediate
psychological support from multiple counselors were helpful.
In addition, the majority of the counselors using the app
reported that the app was helpful in counseling skill training.
In particular, the insight counselors acquired from seeing
which comments clients selected would be difficult to acquire
from traditional counseling; therefore, this app could be used
as a useful training aid tool in the future.

Future research is needed particularly in three areas. First,
we need to further research how to reward counselors so that
many people can be motivated to participate in the app as
counselors. Implementing advertising targeted to mental
health industries and allowing the counselors to monetize
sprouts they collect could be one of the ways to explore.
Also allowing the counselors to use the collected sprouts and
counseling time on the app toward fulfilling the counseling
training time requirements to be a certified counselor would
make it more widely adopted as a new training tool. Second,
we need to research how to enable more people to quickly
become qualified counselors of the app when they want to
join the app as counselors after motivated by a monetary
reward or other reasons. Without requiring them to take
formal CBT training, which is typically part of the long
curriculum in psychology, the app should provide a way
they can become well equipped with required CBT knowledge
and skills. Many mobile apps provide a CBT skill training
program, but we need to research how to create a mobile
based program that can be proved at least as effective as
traditional training in terms of both knowledge and skills
and that can be finished in much shorter period of time
with low dropout rate. Utilizing gamification could be one
way to explore. Lastly, more UX research on the comment-
writing process is necessary based on the counselors’ feedback
regarding the difficulty and time-consuming nature of com-
menting on the smartphone. The process is one of the most

important parts in this app-based counseling, and it should be
easier and less-time consuming in order to make counselors
continue to use the app.
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