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ABSTRACT 
Depression is a serious mental problem that does not neglect 
university students. There has been an increase in the number 
of cases in recent times and several alternatives for recovery 
have been made. Mobile health applications and technologies 
for depression were initiatives to improve treatment options. 
However, recent studies had revealed that there was a lack of 
proven therapeutic outcomes associated with these health 
applications, especially in concerning depression disorders. 
Nonetheless, besides a few studies that had applied 
psychological measures into their depression detector 
application, insufficient heuristic designs (i.e., features and 
functions) for health and well-being technologies in 
depression have also been reported. Therefore the main focus 
of this project is to identify features/functions needed in a 
Depression Detector Application and to apply psychological 
measures that can provide accurate detection of depression 
among the users. The objective of this project is to identify 
the features needed through the observation method and to 
develop a depression detector mobile application using a 
psychological measure known as the Depression, Anxiety, 
and Stress Scale (DASS-21). A total of 30 participants were 
involved in the initial gathering phase and two experts in 
applying psychological measures in the development phase. 
The contribution of this study is to gain knowledge about the 
applicability of using psychological measures on mobile 
depression detector applications with feedback from medical 
experts in the development process. Future sequential studies 
from the study would be studying the effectiveness of the 
application and enhancing the usability aspects.  
 
Key words: Depression Anxiety Stress Scale (DASS), 
Depression Detector Application, Mobile Application 
Design. 
 
1. INTRODUCTION 
Depression problems among university students have been 
on the rise recently around the world [3],[26]. Depression, if 
left untreated, can cause suicidal effects among these new 

                                                        
 

generations. There are a variety of conventional treatments 
(e.g., prescription drugs and psychotherapy) alternatives for a  
 
potential depression patients such as students to improve 
their mood and emotions. Further, the rise of digital 
technology in recent years [18] has been said to help address 
depression cases among people by providing information, 
knowledge, and experiences available through websites and 
smartphones (i.e., uses browsers on smartphones) [1]. Many 
features and functions are made available with possible 
solutions that can be practiced easily by potential patients via 
mobile phones. A study by Carroll et al. [6] reported that 
younger generations with better education were among 
health apps users to maintain their well-being.  
 
Nevertheless, a recent review revealed a lack of proven 
medical outcomes associated with these health applications 
on depression disorders [46]. Also, insufficient heuristic 
designs (i.e., features and functions) for health and well-
being technologies in depression have been investigated [47]. 
Other than limited reliable depression tests functions on 
mobile applications, contents that consumed large data usage 
led to the disengagement of health application usage among 
users [23]. 
 
Therefore this study took the initiative to build a mobile 
depression detector application by adapting the DASS-21 
instrument and further study the effectiveness in future 
studies. The DASS-21 measurement helps ensure accurate 
detection of depression among potential patients, thus 
increasing the application’s efficacy.  
 

In this preliminary study, useful features were collected 
through a qualitative approach and summarized in Section 
3.1. Expert participants (i.e., psychologists and psychiatric 
physicians) were involved in employing the DASS-21 
measurement into the Depression Detector application 
besides giving constant feedback. The contribution of this 
study is twofold the features needed for a mobile depression 
detector through observation and to gain knowledge about 
the applicability of using psychological measures on mobile 
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depression detector applications with the involvement of 
medical experts. 
 
2. RELATED WORK 
 
Depression is a major depressive disorder that causes 
persistent sadness [38] and a pro-long emotional downturn. 
A person diagnosed with depression feels constant sadness 
and loses interest in an activity of a completed task. 
Performance in work or study achievement can also be seen 
as declining. Some individuals may suffer changes in 
appetite, weight loss, sleeping patterns, and unexplainable 
energy loss. 
 
Generally, depression can be treated and controlled with 
medicine and psychotherapy. A face-to-face psychotherapy 
session usually delivers a better and more effective outcome. 
Since the depressed patient can communicate better and 
build engagement, psychologists and psychiatrists can detect 
mental health problems among patients because they have 
proper background experiences with mental disorders 
besides possessing relevant qualifications. Symptoms of 
depression must be present for at least two weeks to be 
diagnosed. Various forms of depression are caused by certain 
factors, as described below: 
 
Persistent Depressive Disorder (PDD) or Dysthymia is a 
mood depression experienced by individuals for at least two 
years [24]. Although it is common among individuals, 
however, it is categorized as chronic depression. PDD 
symptoms include poor appetite or overeating, insomnia, 
continuous tiredness, poor concentration, hopeless and low 
self-esteem [22]. The causes of PDD remain unknown 
however it can be associated but not limit to anxiety, trauma, 
genetics, social factors, stress, and mental illness history 
[34].  
 
Postpartum Depression (PPD), on the other hand, is a major 
depression that usually occurs to women after giving birth 
[40] and can range from mild to severe. There are also cases 
in which men whom experience PPD been identified [36]. 
Many factors cause PPD, which are not limited to sleep 
disturbance, anxiety, hormone changes, genetic factors, 
social factors, and adverse life events [42]. However, PDD’s 
main factor is having a history of anxiety and mood disorder 
[48].  
 
Another type of major depressive disorder is Psychotic 
depression (PD), where it usually relates to suicidal 
behaviour and mortality [13] however, this remains 
controversial [11]. Individuals with PD usually experiences 
delusions and hallucinations [16]. Other symptoms include 
irregular sleeping patterns, medical attention, and functional 
impairment [20]. PD is usually genetic cause [9] however, 
other factors may contribute such as old age and bipolar 
disorder history [17]. 
 

Seasonal Affective Disorder (SAD) is a depression disorder 
associated with seasonal changes in four-season countries. 
SAD usually occurs during winter [32] when the night time 
is longer than the day and individual tends to sleep more due 
to overproduction of melatonin [25]. Overproduction of 
melatonin causes an individual to become drowsy and poor 
mood swings. Individuals with SAD have difficulty 
balancing mood swings due to lack of serotonin [27] caused 
by less vitamin D exposure [31] and therefore increase 
symptoms of depression [35].  
 
Bipolar Disorder (BD) is another type of major depressive 
disorder associated with suicide [19] if not treated. However, 
some studies have categorized BD as a major mood disorder 
associated with psychotic symptoms [21] (e.g., delusions and 
hallucinations). Individuals with BD experience symptoms 
such as rapid speech, behaviour changes, increased energy 
[15], and reduced sleep [8]. Some studies have reported that 
the trigger for BD is related to genetic factors [45]. 
 
Therefore with these groups of major depressive disorder and 
symptoms, it is important to identify which depression 
category an individual falls within to provide appropriate 
support for treatment and recovery. 
 
2.1 Depression Detection Approaches 
 
Depression detection research has been carried out using 
several approaches. A study by Cai et al. [5] used 
Electroencephalography (EEG) signals to detect depression 
among normal and depressed patients and found it was a 
feasible method to diagnose depression. Similarly, an 
approach using machine learning to create a model from 
neuro-images to identify potential and non-potential patients 
was investigated by Patel [33]. Besides, Suhara [44] 
investigated depression moods through self-reported patient 
histories using recurrent neural networks and found that 
long-term historical information would be more beneficial in 
predicting depression. 
 
Depression Detection was not only used for closed 
laboratory settings but was also used for mobile applications 
outside a laboratory arrangement. A study by Belisario et al. 
[4] explored a longitudinal assessment of a bespoke mobile 
application to detect depression among pregnant women, 
which was useful for further studies. Similarly, Faherty [10] 
also investigate depression disorders on pregnant women 
using a bespoke mobile application that applied the Patient 
Health Questionnaire (PHQ-9) and Generalized Anxiety 
Disorder (GAD-7) psychological measure.   
 
Nevertheless, since this study was to develop a mobile 
depression detection application that was to be available to 
everyone via smartphone, the detection approach also 
applied a psychological measure similar to Faherty [10] and 
Belisario [4] studies however the self-report instrument used 
was different known as DASS-21. 
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2.2 Depression, Anxiety, Stress Scale (DASS) 
 
Several studies have shown considerable interest in utilising 
instruments investigating mental disorders of patients and 
society. Two types of approaches to obtain diagnostic 
information are self-reported measures that reflect general 
psychological distress and structured interviewing protocols 
that identify specific psychiatric disorders.  Earlier types of 
psychopathology instruments were the General Health 
Questionnaire (GHQ) by Goldberg [12] and the Centre for 
Epidemiological Studies Depression Scale (CES-D Scale) by 
Radloff [37]. Later instruments were the Diagnostic 
Interview Schedule (DIS) by Robins et al. [38] and the 
Primary Care Evaluation of Mental Disorders (PRIME-MD) 
by Spitzer et al. [41]. The most efficient and inexpensive 
approach to obtaining diagnostic information of symptoms is 
self-reporting. Nevertheless, the disadvantage of the self-
reporting approach is that it can be biased and 
misunderstood; however, it is very useful to identify 
depression assuredly [43] in a large scale study. 
 
For this study, the Depression, Anxiety, and Stress Scale 
(DASS) instrument were used for the proposed Depression 
Detection application. The full-length DASS version, that is 
divided into three diverse components, “Depression”, 
“Anxiety” and “Stress”, consisted of 42-item self-report 
measures [7]. The shorten DASS version known as DASS-21 
only involved 21-item self-report measures and still retains 
adequate and reliable [30]. Each component has its specific 
scoring guide and questions. DASS is well known as the best 
psychometric approach for clinical and non-clinical use [28]. 
DASS’s advantage is that the questionnaire does not include 
cultural and racial elements, which are both very sensitive 
issues [29]. 
 
 
3. METHODOLOGY 
 
Figure 1 illustrates the three phases of the entire study, 
consisting of the initial phase, the development phase and the 
evaluation phase. However, in this article, the study only 
reports until the development phase. In phase 1, the Initial 
Phase consists of a literature review and several current 
application reviews. An observation approach involving 
participants has been implemented to extract useful features 
for the proposed depression application. While in phase 2, 
the Development Phase, an agile approach was used to 
develop the application. Expert participants were involved in 
this process and included assessment based on the 
depression, anxiety, and stress scale (DASS-21). In phase 3, 
the MeCUE (Method Component User Experience) approach 
[2] was applied during the evaluation phase to study the 
proposed application’s effectiveness. That being said, phase 
3 will not be discussed in this preliminary study since it is 
beyond the scope of the article. 
 

In phase 1, 30 participants were involved in observing 
existing applications and identifying features beneficial to 
the proposed application. A comparison summary of existing 
applications is explained in Section 3.1. As for phase 2, two 
expert participants were involved, a psychologist and a 
psychiatric physician. The experts’ task was to identify 
which questions from the DASS-21 were directly involved in 
diagnosing depression (Section 3.2) in patients. Additionally, 
they were also asked to provide feedback on the application 
during the development phase constantly. 
 

Figure 1: Research Framework Overview 
 
 
3.1 Identifying Depression Detector Features 
 
Analysis of functions and application features from the 
existing application was carried out before the development 
of the proposed Depression Detector application. 
Observation from the participant on the existing application 
is summarized in Table 1. The top three applications that 
were used for feature comparison purposes were the 
Depression Test Application 1 ,PHQ-9 Depression Test 
Questionnaire2and MoodTools Depression Aid3.  
 
Response from the participants resulted that the Depression 
Detector will include features such as “Thought Diary” for 
patients to express their feelings through writing, “Guided 
Meditation” to assist patients in decision making when 
negative thinking develops, “Treatment” section to promote 
motivation, “Safety plan” for patients to document 
procedures that need to be followed during the depression, 
and “Activities” that can be used by the patients to relieve 
stress. Additionally, a special feature of the proposed 
Depression Detector is the Depression Test based on the 
DASS-21 instrument to detect depression in patients 
accurately. These features will be discussed in Section 4.1. 
 

                                                        
1 Marshal Underground. 2017. Depression Test (from Zung). Google Play 
Store. 
2 Andrey Fetsov. 2016. PHQ-9 Depression Test Questionnaire. App Store. 
Retrieved from https://apps.apple.com/us/app/id1086388343 
3 Eddie Liu. 2019. MoodTools: Depression Aid. App Store. Retrieved from 
https://apps.apple.com/app/id1012822112 
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Table 1: Comparison of the proposed Depression Detector 
Application with Existing Applications. 

Functionality 

Depre
ssion 
Test 

Appli
cation 

P
HQ-

9 

M
oo
dT
ool
s 

Proposed 
Applicati

on 
(Depressi

on 
Detector) 

Psychology-
based 
Questions 

No No Yes 

Yes 
Applied: 

Depression 
Anxiety 

Stress Scale. 

Psychiatry 
Contact 
Details 

No No Yes Yes 

Thought Diary No No No Yes 

Guided 
Meditation Yes No Yes Yes 

Treatments No No No Yes 

Activities No No No Yes 

Safety Plan No No No Yes 

3.2 DASS Measurements 
The Depression Anxiety Stress Scale-21 (DASS-21) [15] 

is used to measure individual mental health based on 
responses given. The DASS score consists of points that are 
summarized based on the total answers of the user. Points are 
then multiplied by two before being determined by 
comparing the points to the score guide [28]. As this study 
focused on depression, the DASS instruments were modified 
to apply depression measurements only. The two experts 
selected the depression-related statements. Table 2 shows the 
selected statements used in the development of the proposed 
Depression Detector. The digits in brackets in the table are 
the number of items from the initial DASS that had 21 items. 
 

Table 2: Depression statements filtered by experts. (Digit in 
brackets are No. of item from the initial DASS-21). 

No Depression Statements 

1 I couldn’t seem to experience any positive 
feelings at all. (3) 

2 I found it difficult to work up the initiative to do 
things. (5) 

3 I felt that I had nothing to look forward to.(10) 
4 I felt down-hearted and blue.(13) 

5 I was unable to become enthusiastic about 
anything.(16) 

6 I felt I wasn’t worth much as a person.(17) 
7 I felt that life was meaningless.(21) 

 
4. DEPRESSION APPLICATION DEVELOPMENT 
 
Figure 2 illustrates the algorithm that was used in the 
development of the depression detector. The algorithm was 
designed to determine the level of depression based on the 
depression test scores and to identify which appropriate 
consultation practitioner (i.e., psychiatrist or psychologist) to 
visit. First, the values are determined by summing up the 
scores of the users, which are then multiplied by 2. The 
algorithm will then compare the value and identify which 
category the user falls into. Values above 28 are considered 
to have extremely severe depression while values between 21 
and 27 are severe depression. Users of both of these 
categories are required to meet the psychiatrist. On the other 
hand, values between 14 and 20 are considered as moderate 
depression and values between 10 and 13 are considered as 
mild depression. These users should meet the psychologist. 
A user that has a value of 9 and below are considered to be 
normal.  
 

 
Figure 2: The Algorithm flow used for Depression Detector 

development. 
 
4.1 Depression Detector Prototype 
 
The development of the Depression Detector used XML and 
JAVA programming language on Android Studio platforms. 
Figure 3(a) shows the “Depression test” based on the DASS 
instrument which requires users to answer to know their 
level of depression. The questions are valued based on the 
response given. “Not At All”, “Several Days”, “More Than 
Half The Days” and “Nearly Every Day” are each associated 
with a value of 0, 1, 2 and 3 respectively. If a user is detected 
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with depression, the user will receive support and advice. An 
associated psychiatry contact detail will also be provided for 
further support. Users can repeat the test multiple times, and 
the result will be recorded and displayed in a graphical 
presentation (Figure 3(b)). 
 
Figure 3(c) shows the “Thought Diary” section. This section 
allows the user to enter their feelings in terms of text or 
words to help alleviate untold feelings or thoughts. By 
releasing their thoughts in words, this can help them reduce 
the depression they encounter. When they regain afterward, 
they can revisit what they have written to type a solution for 
a future downturn session (Figure 3(d)). 
 

   

(a) (b) (c) 

 

(d) (e) (f) 
Figure 3: Several pages of the Depression Detector Application. 

 
Figure 3(e) shows the customised “Activities” entered in 
advance by the user and rank the level of satisfaction on the 
particular activity. A suggestion for other activities is also 
available for the user to choose and rank them. Users can 
review back the level of satisfaction ranked earlier and see 
the changes themselves after an activity. Subsequently, 
Figure 3(f) shows the “Safety Plan” section, which designed 
to deal with suicidal thoughts. Users can enter their 
customised warning signs of depression, coping strategies, 
record the reasons to live, enter important contacts, and list 
places of distractions. Other features in the Depression 
Detector not shown here include “Treatments” and 
“Entertainment” section that links to an external website to 
listen to peaceful music and motivational videos. 
 
5. CONCLUSION 
 
Depression has become an issue that needs to be taken 
seriously to avoid more suicidal cases since the number of 

depressions is increasing daily. The lack of proven medical 
outcomes, insufficient heuristic designs, and the adoption of 
reliable depression tests on mobile applications motivated 
this study. A brief understanding of depression, 
psychological instruments, and the existing depression 
detector system were demonstrated. Features from existing 
mobile depression applications were identified and 
summarised via an observation approach. The Depression 
Detector (DD) application applied the Depression, Anxiety, 
and Stress Scale (DASS-21) instrument to accurately detect 
depression among potential patients. Expert participants 
were involved during the development of the application. As 
a whole, the proposed DD is to support potential patients 
(i.e., users), psychiatrists, and psychologists with useful 
supportive applications in managing and coping depression.  
 
Nevertheless, for future research, a study on the effectiveness 
of the application and enhancing usability will be 
implemented. Currently, the application can only be operated 
using an Android platform.  This application can be 
enhanced and coded for iOS platforms to ensure a wider 
range of accessibility for users. 
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