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Abstract 

Humans are sociable creatures by nature. Our 

ability to survive and grow is dependent on our ability 

to connect with others. Consequently, loneliness and 

social isolation has been linked to health issues 

including cognitive decline, lower educational 

performance, poorer health outcomes, vulnerability, 

depression, heart disease and it has been highlighted 

as a public health issue. This paper is based on the 

VicHealth Mental Wellbeing Strategy 2019-2023 on 

promoting social connections among the young 

people. The major aim of the app is to help the 

youngsters in improving their mental wellness and 

general quality of life through cognitive therapy, 

behavioral therapy, and mindfulness-based therapy. 

1. Introduction

Mental illness is becoming a worldwide problem 

especially after the outbreak of the novel COVID-19. 

Physical isolation, lockdown, school, and university 

closure affected the mental wellbeing of youngsters 

[1]. Furthermore, people who are worried about their 

future and their families, particularly those for whom 

the pandemic resulted in the loss of a job or, in the 

worst-case scenario, a loss of a close relationship, that 

most likely to develop mental health issues such as 

anxiety, depression, or stress-related conditions. Even 

people who do not become ill during a pandemic can 

be subjected to a variety of psychological stresses, 

which can last even after the outbreak has ended [2].  

During these uncertain times, the popular media 

recognizes the importance of “self-care”, small 

gestures designed to preserve one's mental health or 

reduce stress for otherwise healthy individuals. Using 

state-of-the-art depression prediction algorithms and 

data from prominent social media sites, the influence 

of COVID-19 on depression and anxiety rates is 

significant. Mental illness has been dubbed one of the 

world's most significant health issues, with an 

increasing number of people suffering from 

depression, anxiety, and other mental disorders [3].  

Loneliness is a subjective sense of social isolation 

that has less to do with the number of relationships 

and more to do with the perceived quality of those 

interactions. Loneliness has been associated with 

lower educational performance, poorer health  

outcomes, and has been identified as an emerging 

public health problem.  

The World Health Organization (WHO) defines 

mental health as “a state of wellbeing in which every 

individual realizes his or her potential, can cope with 

the normal stresses of life, can work productively and 

fruitfully, and can contribute to her or his community” 

[4]. There are more than 500 million individuals 

worldwide who suffer from mental health issues, with 

depression, schizophrenia, and dementia is the most 

common according to the WHO [5]. Mental illnesses 

like depression have become a significant cause of 

disability, as anticipated and worsened by the 

COVID-19 pandemic [6]. 

One in six teenagers and one in three young adults 

reported feeling lonely. Almost one-third of young 

Victorians said they were at high risk of social 

isolation, as assessed by their frequency of interaction 

with family and friends [7]. Those who feel lonely are 

more likely to have bad mental health results. 

Loneliness has been linked to an increased risk of 

developing depression and social anxiety. 

Adolescents also reported a lower likelihood of social 

isolation than the youngsters. 

This paper is based on the VicHealth Mental 

Wellbeing Strategy 2019–2023 [7], which focuses on 

encouraging young people to form social relationships 

and promote social connections. This paper focuses 

on the design and development of a smartphone 

application in an attempt to address this issue. 

Currently, the app is a high-fidelity prototype created 

with proto.io software. The app ultimately aims to 

help the youngsters improve their mental health and 

quality of life by asking them to answer a structured 

questionnaire at first then the app uses artificial 

intelligence and machine learning techniques to 

analyze big data to provide users with tailored 

personalized treatment. An assessment algorithm 

would be able to determine the best type of treatment 

as well as the appropriate degree of care. An optimal 

therapy would include in-app modules, 

communication with peers, specialists, or chatbots. 

The rest of the paper is designed as follows: section 

2 is related literature about mental health apps and 

theories of social wellbeing. Section 3 covers the 

importance of smartphone applications. Section 4 is 

the design of this mental health application. This is 

followed by a discussion in section 5 and a conclusion 
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in section 6 which evaluates the application for future 

improvements and general biases. 

 

2. Related Literature 
 

Cognitive-behavioral therapy (CBT) is a very 

successful treatment that focuses on how our ideas, 

beliefs, and attitudes impact our feelings and 

behavior. Collaboration and active involvement are 

key components of CBT as CBT is problem-focused 

and goal-oriented. CBT stresses the present at first. 

CBT is instructional, with the goal of teaching the user 

to be their own therapist and a focus on preventing 

recurrence. CBT has three major components: 

cognitive therapy, behavioral therapy, and 

mindfulness-based therapies as shown in Figure 1. 

 

Figure 1. Three Components of CBT 

Because of young people's overall excitement for 

new technology, with more than 97 percent of them 

using the Internet daily [8]. Young people with mental 

health disorders may find internet-based therapies 

particularly helpful and appealing [9]. Internet-based 

interventions may lead to the development of 

supportive relationships [10], decreased isolation 

[11], increased self-disclosure [12], and may reduce 

stigma [13]. 

Social networking interventions are employed in a 

unique way to help young people suffering from 

mental illness [14]. Young people suffer from 

significant social isolation and have difficulty 

establishing connections as a result of the stigma 

associated with mental illness [15]. The use of online 

social networking sites is linked to positive 

socialization, the promotion of supportive 

relationships, increased self-esteem, communication 

facilitation, and feelings of group membership among 

young people, highlighting the importance of these 

sites for the youngsters at risk of social isolation [16]. 

These advantages may provide young people a sense 

of belonging, resulting in increased usage and 

engagement with social networking sites on the 

Internet. 

Social support and social belongingness could be 

established and shared which may increase the 

psychological well-being of online community users 

based on three theories. These theories are social 

support theory, belongingness theory, and nudge 

theory as highlighted in figure 2. 

 

Figure 2. CBT Theoretical Framework 

Designing, developing, and testing online social 

therapy systems for youth mental health is the goal of 

the moderated online social therapy (MOST) project 

[17]. The MOST approach combines online peer 

support and evidence-based treatments with a 

clinician- and consumer-centered care delivery 

method in a unique way. It was also created using 

participatory design principles and persuasive design 

features to encourage participants to interact with the 

intervention and alter their behavior [18]. Young 

people in a transitional social network may learn and 

practice therapeutic approaches, acquire perspective 

and validation, and learn how to address difficulties in 

a therapeutic setting. 

Geyer et al. also created an app for college students 

to look at how emotional evaluations during social 

encounters predicted how such interactions were seen 

from the perspective of social anxiety [19]. This was, 

however, observational research. Huberty et al. used 

commercially accessible applications to test the 

effectiveness of the mindfulness meditation app 

"Calm" on mental health among college students [20]. 

The usage of the app resulted in substantial 

improvements in all outcomes in this randomized 

controlled trial (RCT), including perceived stress 

levels, mindfulness scores, and self-compassion 

scores. Arena et al. found that a group using a 

cognitive training app and a problem-solving therapy 

app improved their mood more than a control group 

[21].  

Ivanova et al. evaluated the efficacy of an Internet-

delivered acceptance and commitment therapy-based 

treatment program utilizing a smartphone on anxiety 

disorders; the treatment group reported lower general 

and social anxiety disorder symptoms but no lower 

International Journal of Digital Society (IJDS), Volume 13, Issue 1, 2022

Copyright © 2022, Infonomics Society 1752



 

 

panic symptoms than the waiting-list group [22]. 

Several interventional studies have assessed the 

effectiveness of CBT utilizing smartphone 

applications and found it to be effective [23]. Reid et 

al. undertook a randomized controlled trial (RCT) to 

investigate the mental health advantages of self-

monitoring with a mobile phone. Although the usage 

of the mobile phone program was substantially related 

to an increase in the emotional self-awareness (ESA) 

score, the authors observed no significant differences 

in depression, anxiety, or stress ratings between the 

intervention and control groups [24]. 

Randomized controlled studies, meta-analyses, 

and the recommendations of most professional 

guidelines all support CBT as a first-line treatment for 

major depressive disorder (MDD) and generalized 

anxiety disorder (GAD) [25]. To evaluate the usability 

of CBT applications for depression, Huguet et al. used 

Nielsen's expert-led heuristic evaluation technique 

[26]. The degree to which consumers can readily use 

and understand the app, or with minimum training, is 

referred to as usability. 

Interactive elements, professional assistance, peer 

support, and personalization are all mentioned by 

Doherty et al. as significant techniques for facilitating 

therapeutic participation [27]. In CBT applications for 

depression, contact with peers or professionals was 

practically non-existent [28]. 

Interactive elements, peer or professional 

assistance, and personalization can all help to increase 

engagement with treatment or therapeutic material 

[28]. Interactive elements such as video material, 

graphs, and charts; a bot interface that allows users to 

communicate with a "virtual" therapist; and the option 

to upload personal photos were increasingly common 

in mental health applications. More customization 

options for CBT applications for depression should be 

available, allowing users to tailor the functionality to 

their own requirements. 

 

3. Smartphone Application 
 

Smartphone applications are becoming more 

popular as a way of delivering psychological 

treatments to people with mental illnesses. Over the 

last decade, the popularity of cell phones has 

exploded. According to various statistics, about 35% 

of people globally own a smartphone; in developed 

nations, penetration rates are considerably higher, 

ranging from 76 percent in the United Kingdom to 95 

percent in South Korea. Even in emerging nations, 

smartphones are quickly becoming the most popular 

mobile phone [29]. 

Mindfulness-based cognitive therapy (MBCT) is a 

style of psychotherapy that combines “cognitive 

therapy”, “behavioral therapy”, “meditation”, the 

“cultivation of mindfulness," and a present-oriented, 

nonjudgmental “attitude” [30]. Mindfulness-based 

cognitive therapy is based on the principles of 

cognitive therapy by teaching people to consciously 

pay attention to their thoughts and feelings without 

passing judgement on them, using techniques such as 

mindfulness meditation [31]. As part of the MBCT 

programme, a variety of mindfulness methods and 

exercises are used as illustrated in Figure 3 [32]. 

 

Figure 3. MBCT techniques and exercises 

The goal of cognitive therapy is to identify and 

change dysfunctional ideas and negative thinking 

patterns concerning sleep, such as worrying. Then, to 

overcome unwanted sleep-related thoughts and false 

fears, a series of techniques are used [33]. Figure 4 

shows the fifteen types of cognitive distortions. 

 

Figure 4. Types of cognitive distortions 

CBT has been shown to be successful in treating 

depressive and anxiety symptoms, increasing general 

functioning in individuals with these symptoms, and 

avoiding relapses [34], with long-term benefits [35]. 
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Effectively providing CBT via face-to-face or 

virtual/ live (ie, synchronous) techniques takes a lot of 

time and money, and many patients don't have access 

to these methods. Electronically delivered CBT (i.e., 

nonlive, asynchronous treatment; e-CBT) may be a 

feasible mental health care delivery option. E-CBT 

has been shown to be effective in treating anxiety and 

depression disorders, with outcomes that are 

equivalent to in-person treatment [36]. 

E-CBT content may be accessible at any time and 

from any location, allowing for flexible access to care, 

especially for those who reside in rural regions. One 

of the biggest advantages of e-CBT is that it allows 

therapists to forgo repeating identical general 

concepts to many patients and cut their time 

commitment in half compared to in-person therapy 

[37]. This not only lowers the cost of treatment, but it 

also allows more individuals to use current clinical 

services and reduces wait times.  

There are a variety of ways to offer e-CBT, ranging 

from unguided self-help [38] to guided programs that 

combine a standardized material delivery mode with 

professional assistance [39]. Figure 5 displays the 

major advantages of digital CBT. 

 

 

Figure 5. Advantages of digital CBT 

 

Persuasive technologies are technologies that are 

used to encourage people to change their behavior 

[40]. The nudge theory, which was initially developed 

from behavioral economics and social psychology 

[41], is at the foundation of persuasive technology. To 

influence people's views and/or actions, such 

technologies have been widely employed in different 

fields such as marketing, game design, and healthcare 

[42]. 

 

 

 

 

4. Design of Application 
 

A high-fidelity prototype of the proposed app was 

created using Proto.io's prototype software and design 

tools. Figure 6 is a flowchart that depicts the app's 

high-level storyboard of events. There is a link to 

return to the homepage at the bottom of each page. 

Figure 7 shows a thorough flowchart of the processes 

involved in the application's initial setup. 

 

Figure 6. The high-level flowchart of the app 

 

Figure 7. Detailed flowchart of app initial setup 

 

A baseline survey of 20 users was done to 

determine how the smartphone app will be used in the 

future. The end-user rating of app features, cross-

referenced with clinical design criteria, plus the 

addition of a chatbot function, is based on the user's 

need and desire for a loneliness and social isolation 

smartphone application. 

This feedback indicated that characteristics such as 

connecting with people who share similar thoughts 

and emotions are a good form of peer support, also, 

the degree of loneliness and the proposed therapeutic 

intervention method at each degree is a major feature 

for connection. In addition, identifying when to seek 

immediate medical assistance, as well as information 

on call-to-action responses and management of rising 

severity, were also among the most important to users. 

All features, on the other hand, were judged to be at 
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least somewhat significant, with the majority of users 

rating them as "important" or "extremely important." 

The major aim of the app is to help young people 

in improving their mental health and general quality 

of life through cognitive therapy, behavioral therapy, 

and mindfulness-based therapy. 

Cognitive therapy includes (1) Cognitive 

restructuring:  the app develops more reasonable, 

grounded methods of comprehending difficult 

situations and learning to detect unhealthy thought 

patterns. It entails keeping track of thoughts in 

stressful situations, recognizing cognitive distortions, 

and participating in behavioral tests to see if our 

beliefs are correct. (2) Guided discovery: the app 

discovers the user's point of view. The system will 

next ask questions to test the user's ideas and extend 

their thinking. The user will have the ability to 

perceive things from other angles, particularly those 

that they may not have considered previously. This 

allows the user to select a more beneficial path. (3) 

Exposure therapy: the app gradually introduces the 

user to the things that cause stress or anxiety, while 

also offering tips on how to deal with them in the time. 

This will be accomplished in modest steps. Exposure 

can eventually help the users feel less vulnerable and 

more secure in their coping skills. 

Behavioral therapy includes (1) Roleplaying: the 

app allows the user to practice various behaviors in 

potentially challenging circumstances. Playing out 

various scenarios can help to reduce fear and can be 

used to improve problem-solving abilities, familiarity 

and confidence in certain circumstances, social skills 

practice, assertiveness training, and communication 

skills. (2) Behavior activation: Activity scheduling 

may assist in the formation of healthy habits and give 

sufficient opportunities for the user to put what they 

have learned into practice. If the user is putting off or 

avoiding an activity due to fear or anxiety, putting it 

on their calendar might assist. Users may be more 

inclined to follow through once the decision-making 

load has been lifted and the app will send periodic 

reminders. (3) Behavioral experiments: the user will 

be asked to guess what would happen before 

beginning an activity that typically causes anxiety. 

The user will next record whether or not the prediction 

was correct. Over time, the software will aid the user 

in recognizing that the projected disaster is unlikely to 

occur. The user will most likely begin with lower 

anxiety tasks and work their way up. 

Mindfulness-based therapy (1) Journaling: users 

will be asked to post their negative ideas as well as 

positive thoughts. The app will display visuals of the 

mood and thoughts that the user has adopted over 

time. This approach can assist the user in recognizing 

and describing their thinking patterns and emotional 

inclinations, as well as changing, adapting, or coping 

with them. (2) Successive approximation: the aim of 

overcoming depression or anxiety and achieving 

mental wellbeing may appear to be challenging. The 

app allows the user to plan out the road to 

achievement and make the journey seem a bit less 

intimidating by dividing the huge objective into tiny, 

easy-to-achieve milestones. (3) Mindfulness practice: 

the objective of mindfulness is to help users stop 

ruminating or worrying about unpleasant thoughts and 

instead focus on what is actually going on in the 

present moment. Mindfulness has been found to be 

beneficial in enhancing attention, pain management, 

and emotion control in studies. 

 

5. Analysis 
 

In this paper, we develop a user-centered self-

monitoring app to assist youth who struggle with 

anxiety, depression, and loneliness through cognitive 

therapy, behavioral therapy, and mindfulness-based 

therapy. Although several observational studies have 

used a smartphone app to assess the mental health of 

young people, this is the first interventional study to 

build an app for youngsters and allow real-time 

interaction between users as well as chatbots to 

evaluate its impact on their mental health. Our app has 

three main functions: self-monitoring, self-training, 

and engaging with peers. 

The app assists the users to identify their thoughts 

and emotions through cognitive therapy. The app 

makes suggestions and recommendations to improve 

the user's mood through behavioral therapy including 

training modules, pop-up motivational quotes, and 

playing their favorite songs. 

The app monitors the user's actions in real-time and 

makes timely recommendations for better results. 

When users check into an isolated place, which is 

identified via Bluetooth beacons and location 

services, the app records their location and pops up 

messages to the user. Reminder, alert systems, as well 

as paths/challenges, are included in the app, which is 

crucial for self-help transformation in users with 

depression and anxiety issues. 

We use artificial intelligence techniques to analyze 

big data to provide users with tailored personalized 

treatment packages. An evaluation algorithm would 

be able to determine the best type of treatment as well 

as the appropriate degree of care. Optimal therapy 

may then be provided to the individual instantly via 

the app, such as smartphone-based treatment modules 

that include a degree of support that is specifically 

suited to the individual or support via peer network or 

an in-app expert as shown in Figure 8. 

Assessment module: the primary goal of this 

module is to determine the intensity of the users' 

depression and anxiety symptoms. The user is guided 

through a series of questions that classify the user's 

symptoms as mild, moderate, or severe. The 

assessment module is the first one that the user should 

complete in order to produce an assessment and a 

progress route for the user. 
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Figure 8. Modules of the iMate App 

 

Cognitive module: the user goes through a number 

of exercises to help them recognize their negative 

ideas, and then they are given methods to help them 

replace those negative thoughts with good ones. This 

module also guides the user through a series of 

exercises that assist them in identifying their feelings 

and creating a good attitude towards themselves. This 

module has the capability of associating different 

music with certain emotions. The related music will 

be played based on the replies in other modules and 

the application's evaluation of the mood. 

Behavioral module: the primary goal of this 

module is to detect the user's distorted ideas and assist 

them in overcoming them. This module also provides 

users with stress-relieving methods to assist them in 

putting these strategies into practice in real-life 

situations. This module encourages relationship 

development and supports the user to look at the 

positive side of a relationship. This module examines 

the user's relationship with others (peers, parents, 

friends, partners) and offers advice on how to improve 

it. 

Engagement module: users can connect and 

communicate with other users who share the same 

thoughts and emotions. They receive peer support 

from users who share the same attitude and went 

through a similar experience, so they understand the 

language and emotions of each other which helps 

them to recover. Also, there is a chatbot that is used 

when there is no one online or no other user is sharing 

the same mood. A chatbot imitates the real 

conversation and reduces the user’s loneliness as the 

chatbot has a conversation based on the sentiment 

analysis of the user and uses the appropriate words 

and shows compassion. Users could share data (audio, 

video, files) with their peers. 

Expert module: psychologists and healthcare 

professionals will share regular content on the app and 

users could contact therapists when they need further 

assistance with their mental health. The app uses AI 

techniques to match the content of experts with the 

mental status of the use.  

 

6. Conclusion 
 

Mobile health technologies are cost-effective and 

scalable apps for self-monitoring and therapeutic 

intervention. Smartphone app includes mobile-

specific therapies and CBT modules that seek to 

provide the user with dynamic supportive 

psychotherapy. The app's mobile-specific 

interventions ensure that the user is always engaged 

with the program and focused on changing their 

negative thought and emotional process. This 

proposed app is a virtual CBT and self-efficacy app 

that is intended to assist users in self-monitoring and 

connect with peers who share the same emotions and 

thoughts through cognitive therapy, behavioral 

therapy, and mindfulness-based therapy. 
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