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ABSTRACT 

Adolescents have shown significantly higher rates of mental health problems than the general public. Research 

has found the self-regulation is vital in preventing psychopathology. Further, the involvement of digital 

technology as one health support form is recognized as a promising alternative, especially for this group age. 

Thus, this study is aimed to develop a self-regulation based mobile application named as SMILE (Self-

Monitoring Interactive Learning Evaluation). This paper will present the development process of the various 

component of the SMILE. This application uses several features like real-time location awareness, online mood 

check, emotional graphics which will determine tasks that must be done by individuals for 30 days. In the first 

phase, this application was tested on 255 adolescents (M = 16) with 56 percent is a woman. The initial 

evaluation results were described in one-on-one user testing. Thus, as a monitoring process, the users could track 

daily emotional conditions and perceived lists of suggested activities. The results suggest that SMILE has the 

potential to attract adolescents. However, further work is needed to ensure that users remain engaged with the 

program. Besides, online counseling features can be added, such as the buddy chat feature with a psychologist. 
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1. INTRODUCTION 

World Health Organization (WHO) estimates that 

10-20% of the population of children and adolescents 

in the world are currently experiencing mental health 

problems and 50% of them occur before reaching the 

age of 14 [1]. In Indonesia, 11.6% of Indonesian 

adolescents experienced emotional problems [2]. 

Research shows that mental health disorders that 

occurred in adulthood derived from problems that 

befallen in the adolescence stage [3]. Further, this 

study also stated many as 75% of mental health 

problems experienced by individuals, first perform in 

adolescence [3]. 

A lot of changes in physical, cognition, emotion 

and social, as well as the demands of new roles in 

adolescence included them in a vulnerable population 

[4] in term of experiencing various mental health 

problems, such as the emergence of depression [5,6] 

and various problematic behaviours. Longitudinal 

studies conducted in adolescent populations 

concluded that adolescents experience about 60-90% 

of depressive episodes each year [7].  

More specifically, the emotional problems of 

Indonesian adolescents had emerged intensely at the 

level of junior high school, with higher anxiety and 

depression in girls compared to boys [5]. Similarly, 

other study with university students found that 

individuals with childhood unfinished negative 

experiences would develop clinical symptoms such as 

depression and anxiety [8]. They will also more 

fragile to life stressors in terms of reactions and 

coping. Then this phase is one of the crucial times for 
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prevention and early treatment of mental health 

problems.  

On the other side the rapid growth of digital 

technology adopted very-well by this generation such 

as the uses of internet and digital media. In 2017, 

Indonesia had 54.58% internet users and increased to 

64.8% in 2018 of the total population and about 91% 

of internet users are adolescence [9]. Then, it is 

estimated using digital applications as part of 

psychological intervention has high possibility to 

reach adolescents participation [10]. The involvement 

of digital technology becomes important when the 

target of treatment is adolescents because the level of 

familiarity, readiness, and frequency of use of 

technology in interacting is quite high in the 

adolescent phase [10,11]. Interventions using mobile 

phones, including the application of smartphones 

(smartphones) to improve mental health, are among 

the relatively new approaches. The study of the use of 

cellphone technology, in the beginning, was carried 

out in Germany and England. In Germany, Bauer 

uses messages on mobile phones for aftercare for 

bulimia nervosa patients [12]. Then in England, 

Franklin in his study used a program called "Sweet 

Talk", a program that sent messages of support about 

intensive use of insulin for adolescents with diabetes.  

The ability to overcome problems is very 

influential on adjustment and becomes one of the 

predictors of the emergence of depression [13]. In 

addition to depression, anxiety is also one of the 

conditions experienced by adolescents [14]. 

Strengthened by this condition, studies show that the 

inability to monitor, evaluate and modify emotions 

and behaviour when facing change will cause anxiety 

[15]. Anxious adolescents have difficulty managing 

emotions and become less confident in their abilities 

[16]. When they are able to control and regulate 

themselves, they will achieve resilient status [17,18]. 

Resilient individuals will be able to adapt and achieve 

optimal development. Further, adolescents who 

succeeded in setting and determining goals and were 

able to evaluate errors had higher resilience 

compared to adolescents who were unable to do it 

[19]. Other research also found that individuals who 

are able to regulate themselves will have the 

opportunity to achieve success in the academic world 

and non-academics [20]. Also, self-regulation is 

associated with optimum mental health status [21-

23]. Further, a digital-based psychological 

intervention is needed that is compatible with the 

characteristics of adolescents and adaptive to the 

times. The technology created can be accessed 

anytime and anywhere, is personal and can be used 

with the desired media (mobile devices, computers).  

This paper will present the development process 

of the various component of the SMILE. This 

research uses self-regulation theory as the basis for 

creating intervention and innovation, called SMILE 

(Self-Monitoring Interactive Learning Evaluation). 

Self-regulation is an individual's ability to achieve 

goals, namely planning strategies, evaluating and 

modifying behaviour, avoiding influences from the 

environment that can interfere with achieving goals 

[24]. 

2. METHOD 

2.1. Participants 

This paper used Convenience sampling. In the 

first phase, this application was tested on 255 

adolescents in several schools in Indonesia (M = 16).  

2.2. SMILE Features 

Self-regulation process carried out by individuals 

in several ways, which will be loaded as a feature in 

the SMILE application, namely task, self-monitoring, 

interactive, learning, evaluation and android support. 

In the task features, SMILE has several advantages, 

namely real-time location awareness, online mood 

check, and emotional graphics which will determine 

tasks that must be done by individuals for 30 days. 

Self-monitoring activities that are occupied on 

cellphones will help to reduce or prevent symptoms 

of mental health disorders. Self-monitoring is a way 

to get realistic targets and also evaluate behaviour in 

achieving goals. Self-monitoring in the form of daily 

notes about activities, emotional conditions, and 

response or problem solving when facing unpleasant 

events. The interactive feature facilitates 

communication between fellow users. This will serve 

as peer support and a means of getting feedback, to 

develop and strengthen the targeting behaviour. In 

learning process, this application will present visual 

and audio psychoeducation articles on ways that can 

be done to improve self-regulation skills. 

Psychoeducation serves as a learning tool which can 

then be practiced daily or when dealing with 

unpleasant stressors. In evaluation process, the ability 

to compare current behaviour conditions with targets 

to be achieved, and to know the extent to which the 

desired behavioural progress in accordance with the 

target is one of the self-regulation skills [25]. This 
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feature will send a reminder about the target, the 

schedule that has been determined by the individual 

application user. The SMILE application can be 

download at google play store and supported on 

Android OS on 

https://play.google.com/store/apps/details?id=com.ap

plication.smile.smile (figure 1). 

 

 Figure 1 Smile Barcode 

2.3. SMILE Procedures 

The use of the smile application is carried out in 

three stages namely installed the application, do daily 

activity challenges, and fill mood check (figure 2). At 

the first stage, participants installed the application 

and filled out a screening of psychological conditions 

(predisposition to depression, stress and anxiety). The 

Depression Anxiety Stress Scales (DASS-21) was 

designed to measure emotional distress in three 

subcategories of depression (e.g., I felt I had nothing 

to look forward to), anxiety (e.g., I experienced 

trembling), and stress (e.g., I found it difficult to 

relax) [26]. It was a self-reporting questionnaire with 

21 items (seven items for each category) based on a 

four-point rating scale. Participants were asked to rate 

how many of each of the items (in the form of 

statements) applied to them over the past week. To 

calculate comparable scores with full DASS, each 

seven-item scale was multiplied by two. The higher 

the score, the more severe the emotional distress was. 

The DASS-21 has been found to have good 

psychometric properties, with all 3 scales 

demonstrating high internal consistency. The DASS-

21 is freely available in the public domain and has 

been translated into approximately 30 different 

languages [27]. Subsequently, at the second stage, the 

screening results obtained will determine the daily 

activity for 30 days that needs to be done. Finally, at 

the at the third stage participants will receive daily 

reminders about the activities carried out, and fill in a 

mood check. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2 Smile Procedure 

3. RESULT 

3.1. Participants’ Characteristics 

Based on participant’s characteristics data shows that 

a total of 255 participant’s responses were collected, 

with more than half are woman (56%) and most of 

the participant’s age was between 16-18 year 

(50,58%) (Table 1). On the other hand, The average 

ethnics of participants from Javanese (94,11%) and 

38,43 % participants with undergraduate student’s 

parental educational history.  

Table 1. Participants’ characteristics (N= 255) 

Characteristics f % 

Gender 

Man 112 43,92 

Woman 143 56,07 

Age   

10-12 14 5,49 

13-15 99 38,82 

Mood Check 
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16-18 129 50,58 

19-23 13 5,09 

Etnic   

Javaness 240 94,11 

Sunda 2 0,78 

Melayu 4 1,56 

Chinese 4 1,56 

Others (Lampung, 

Makassar, Minang, 

Batak) 

5 1,96 

Education   

Junior High School 78 30,5 

Senior High School 171 67,05 

Undergraduated Student 6 2,35 

Parental Educational History 

Elementary School 35 13,72 

Junior High School 8 3,13 

Senior High School 53 20,78 

Undergraduated Student 98 38,43 

Master Student 61 23,92 

Family Income (Rupiah) 

< 1.000.000  110 43,13 

1.000.000 – 3.000.000 54 21,17 

>3.000.000 91 35,68 

SMILE initial development 

The results suggest that SMILE has the potential to 

attract adolescents. The SMILE application is 

designed to be simple and easy to use. Only two users 

are involved, e.g. admin and user. Admin has the 

responsibility to manage the user and database. User 

is the participants who use the application. The user 

menu structure is the menus contained on the page 

that are available to the user. Users are required to 

log in first before entering the main menu (Figure 3).  

 

 

Figure 3. Smile application home page 

 

Home Page 

This page is a registration page. On this page, users 

are asked to fill in their identity, namely name, age, 

and education level. 

User Menu 

This page appears when the user presses a button 

available on the home page. This page provides 

several smile features that can be used, namely the 

emotion recognition feature, bio, and others 

Admin Menu 

Admin can manage user applications. on this page, 

there are several submenus, namely manage user, 

manage history, demographic data, dass-21 data, and 

logout. Admin also is able to view the Demographic 

data which presents the profile of all users who deals 

with this application. This application uses waterfall 

method which consists of system analysis, design, 

implementation, and testing is chosen to develop this 

application software. It utilizes to facilitate 

psychologists in measuring the psychological 

conditions in terms of depression, stress and anxiety. 
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This method uses a systematic and sequential 

approach in the development of software. To 

understand the function and behaviour of this 

application, analysis of information and behaviour is 

required and refers to the stage of system 

requirements analysis. Table 2 shows an analysis of 

system user requirements. 

 

 

 

Table 2. Analysis of system user requirements 

No Actor Description 

1 Admin Admin has access rights to manage 

user data, manage questionnaire 

history data, view demographic data, 

and view DASS-21 data. Admin can 

view, change, and delete user data 

from the application. Admin can view 

and delete the user questionnaire 

history from the application. Admin 

can view demographic data containing 

statistical data from user applications 

based on age, gender, ethnicity, the 

current level of education, parental 

education, and parental income. Also, 

admin can see the results data from 

DASS-21 in the form of the number of 

levels of depression, anxiety, and 

stress that have been generated by the 

user 

2  User Users have access rights to retrieve 

questionnaires, see the results of 

questionnaires, see profiles of personal 

identity data, see the history of 

questionnaires that have been taken, 

and delete the history of 

questionnaires that have been taken. 

 

Admin portal 

There are several steps that the admin can do to 

access the smile application. First, the admin logs in 

by filling in the identity in the form of name, email 

address and age. After success, there is a menu for 

managing users, managing history, user 

demographic data, and user emotional condition 

data. Admin portal is shown in figure 4. Admins can 

also delete user accounts on the delete user menu.  

 

 

 

 

 

Figure 4. Admin Portal 

 

 

User portal 

There are several activities carried out by users. the 

first activity is to log in. Then, users filled out the 

DSS-21 questionnaire. After receiving information 

on the results of emotional conditions, users accept 

challenges that can be done every day to overcome 

emotional problems at hand. in addition, users can 

read mental health educational articles as well as 

podcasts that can help improve mental health. 

 

 

 

 

 

Figure 5. User Portal 

3.2. Discussion 

Mobile interventions can help to build mentally and 

physically healthy habits because they can be 

repeated across time, and specifically targeted to 

high-risk time periods (e.g. after a meal for a 

smoker). They can also be individually tailored 

based on characteristics of participants (e.g. name, 

gender, age, etc). Moreover, the fact that mobile 
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interventions are applied within everyday contexts 

may help people to generalize these behaviours 

across a variety of real-life settings (e.g. work, 

school, home, leisure). Mobile-based technologies 

offer a number of advantages for interventions 

specifically focused on mental health. For example, 

they have the potential to improve the accessibility 

of treatment and increase adherence to medication 

[28]. There is also the potential for researchers or 

clinicians to track the progress of treatment via real-

time data collection. Moreover, there is potential for 

personalization, which may increase motivation to 

continue treatment programs. Thus, the potential for 

mobile-based interventions in mental health has 

been underutilized. 

3.3. Conclusion  

SMILE application has the potential to attract 

adolescents. The SMILE application is designed to be 

simple and easy to use. However, further work is 

needed to ensure that users remain engaged with the 

program. Besides, online counseling features can be 

added, such as the buddy chat feature with a 

psychologist. 
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