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Abstract

Depressive disorder, commonly known as depression, is one of the most prevalent
mental disorders. Moreover, it can be challenging for an individual to determine if they are
experiencing depression, as some symptoms overlap with those of other mental disorders or
even physical illnesses. Thus, there is a need to develop a mobile application capable of
determining user’s depression level with the use of Artificial Intelligence (Al). The proposed
application will determine depression level by letting users answer several text-based
questionnaires by relying on a machine learning technique such as logistic regression to

determine depression level.
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Abstrak

Kemurungan adalah salah satu gangguan mental yang paling lazim. Seterusnya, ia
adalah sukar untuk seseorang individu menentukan sama ada mereka mengalami
kemurungan atau tidak, kerana banyak juga symptom yang bertindih dengan gangguan
mental lain dan penyakit fizikal. Dengan itu, terdapat keperluan untuk membangunkan
aplikasi mudah alih yang mampu menentukan tahap kemurungan pengguna dengan
penggunaan Kecerdasan Buatan. Aplikasi yang dicadangkan akan menentukan tahap
kemurungan dengan membenarkan pengguna menjawab beberapa soal selidik berasaskan
teks dengan bergantung pada teknik pembelajaran mesin seperti regresi logistik untuk

menentukan tahap kemurungan.
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Chapter 1: Introduction

1.1 Introduction

A mental disorder is described as a psychological disturbance that disrupts an individual’s
mental state, including their cognition, emotions, and behaviour, ultimately impacting their
routine and daily life in a negative way (World Health Organization, 2022). Depressive
disorder, commonly known as depression, is one of the most prevalent mental disorders. It
involves persistent feelings of hopelessness, a loss of pleasure in activities, and diminished
interest in hobbies that approximately 280 million people worldwide suffers from (World
Health Organization, 2023). In Malaysia’s context, the reported depression in Malaysia has
risen twofold from 2016 until 2023 with young adults with age groups 16-19 and 20-29 prone
to depression, this is concerning because they are also the future of Malaysia (Muhammed
Radzi & Rabindra, 2024). There are many factors affecting. According to National Health
Service (n.d.), there are many factors that causes an individual, especially adults to have
depression, it could be from a stressful or extremely upsetting life event, personality that is
susceptible to depression or even genetics can also partly contribute to depression. Moreover,
there are many symptoms to depression and different individual may experience different type
and numbers of symptoms due to several factors, a few examples are such as persistent sadness,
feeling of worthlessness, huge change in appetite and many more (National Institude of Mental
Health, n. d.). Therefore, it can be challenging for an individual to determine if they are
experiencing depression, as some symptoms overlap with those of other mental disorders or
even physical illnesses. Additionally, individuals may face challenges in assessing mental
health resources or support for early assessment due to limited availability or financial

constraints. Given these challenges, there is a need for accessible, preliminary tools that can



help individuals assess their depression status. Recent advances in technology, particularly in
machine learning, offer promising ways to support mental health assessment by identifying

patterns and risk factors associated with depression.

Machine learning which is a part of Artificial Intelligence (Al) has been evolutionary
and influenced many industries for various applications such as weather forecasting,
environmental monitoring, sales forecasting and so on (Zhou, 2021). Therefore, healthcare,
particularly mental health, is no exception, as machine learning leverages historical data and
continually improves with increasing input, making it a powerful tool for predicting and
addressing mental health conditions, and in our case, depression (Chung & Teo, 2022).
Moreover, Natural Language Processing (NLP) has been a prominent tool in analysing text and
make prediction since it can make sense of text data and understand the sentiment behind it
(Rendyk, 2024). Thus, making NLP a highly suitable approach for predicating depression.
Furthermore, with the growing emergence of mobile application usage, deploying the trained
model into a mobile platform offers a convenient way for user to conduct self-assessment on
their mental condition, hence, providing a non-intrusive method for early detection of

depression.



1.2 Problem Statement

According to M. Matlala, et. Al (2018), mental health issues, particularly depression, are often
underdiagnosed due to stigma, lack of resources, and inadequate access to mental health
professionals. This could be detrimental to the society as untreated depression can lead to
profound emotional distress, significantly impairing an individual’s health, well-being, and
functional capacity that results in disrupting their physical and mental health, this could in turn
undermine their ability to perform daily tasks, maintain relationships, and participate
effectively in the community (Ritcher et al, 2021). Additionally, according to Ritcher et al
(2021), untreated depression significantly increases the risk of suicide with approximately up
to 800,000 cases per year which in turn may create a broader impact on societal productivity

and healthcare resources.

This project seeks to create a tool that can provide preliminary assessments of
depression levels through machine learning technique, enabling users to gain insights into their
mental health and prompting them to seek professional help if necessary. By leveraging
machine learning, specifically Logistic Regression, this tool aims to provide users with an
initial indication of their depression level, potentially encouraging early intervention and

professional support.

1.3 Scope

The scope of this project will focus mostly on assessing depression on the Faculty of Computer
Science & Information Technology (FCSIT). The FCSIT students were selected due to
academic pressure and workload associated with the course, making early detection and

awareness of mental health quite relevant. This application only seeks to detect their level of



depression and only recommend them to seek help from expert if their depression level is found

to be severe.

1.4 Aims and Objectives

The aim of this project is to develop a machine learning model using Logistic Regression to
detect depression levels and integrate it into a mobile application for user assessment. The

objectives are as follows:

- This project aims to raise user awareness on their depression’s levels which can be
achieve by analysing user’s text input and displaying depression levels depending on
the input.

- To enable early detection on their mental health by identifying early signs or symptoms
of depression.

- To develop and implement a tool that is capable of assessing depression level with the
help of machine learning model, serving as a functional solution for early self-
assessment, by providing users with potential depression score and contributing factors

to their depressive state.

1.5 Brief Methodology

The project will adopt waterfall model which is a sequential process that follows a linear
process consist of six phases which are application requirement, application design, application
implementation, application testing and application deployment and application maintenance.
The procedure of this project involves gathering data from social media platform. Social media

platforms are chosen because they contain real-time expression and interaction between users



which often reflect on their personal experience, emotional state and behaviour useful for
mental health analysis. Then, the collected data will undergo preprocessing to handle

inconsistencies to ensure that the model will be able to capture and learn

A Logistic Regression model will then be trained on this labelled dataset to predict
depression levels accurately. Logistic Regression is useful in predicting depression because it
is a classification algorithm that can predict the probability of depression levels based on the
given input. In this case, a specialized form of Logistic Regression called Multinomial Logistic
Regression will be used, as it supports multiclass classification needed to predict depression
levels, unlike standard Logistic Regression, which is limited to binary classification. Therefore,

it will be able to classify 4 depression levels.

Finally, the trained model will be deployed in a mobile application, enabling users to
receive preliminary assessments of their depression level based on their input. The mobile
application will ask users several questions and the results will based on Patient Health
Questionnaire-9 (PHQ-9) and Ask Suicide-Screening Questions (ASQ) with the addition of
optional user’s input in from the text to analysis to determine their depression level, therefore,

Natural Language Processing (NLP) method will be used for this project.

1.6 Significance of Project

This project aims to assist individuals in assessing their mental health status, particularly
depression, especially for those who cannot afford professional services. By offering
preliminary assessments of depression levels, the project seeks to enhance self-awareness about
mental health and potentially mitigate the risk of mental health deterioration. Ultimately, this

could help bridge the mental health care gap, providing essential support to those in need.



1.7 Project Schedule

This project will start on 19™ of October 2024 until 30" of June 2025 as per the current Gantt

Chart attached in Figure 1.1. The full Gantt Chart can be found in Apendix A.

S~ |Mode = Task Name

1.1 3 Identify project title and

supervisor
1.2 s + FYP brief proposal
121 & Brief proposal submission
1.3 s < FYP full proposal
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1.4 s + Chapter 1
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1.5 3 d + Chapter 2 =
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1.6 i « Chapter 3
161 & Survey Creation [ 1
162 5 Chapter 3 submission 1
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172 & FYP 1 Paper submission + 1071
173 & FYP 1 Presentation submission + 1071
174 & FYP 1 submission L 1
175 & Supervisor and Examiner » '
evaluation
176 & Ammenmant and Modification L 1
period

177 & FYP 1 report final submission "
2 b # Final Year Project 2
2.1 s  Chapter 4
211 & Development L 3

| — |

Figure 1.1: Gantt Chart of Initial Project Schedule

1.8 Expected Outcome

The project outcomes will include a functional mobile application that allows users to input
data and receive real-time feedback on their depression level. The trained model contributes to
this project by analysing user’s input to predict their depression level, thus providing an

accurate mental health assessment.



1.9 Report Project Outline

Chapter 1: Introduction

This chapter will serve as the introduction to the proposed depression detection via
Logistic Regression technique application. This section will include — introduction, problem
statement, objectives, methodologies, scope, significance of the project, project schedule and

the expected outcome.

Chapter 2: Literature Review

This chapter will explore and review similar existing system to this project with the
goals to identify similarity, differences, benefits and limitations of the existing and the proposed

system for comparison purposes.

Chapter 3: Requirement and Analysis Design

This section will delve deeper into the methodologies and the steps to design and
develop the proposed the application in this project. This will include, the process of

implementation, tools and framework used and so on.

Chapter 4: Implementation and testing

This chapter will be the implementation of the proposed application. The proposed
application will be developed and then a testing phase will be conducted to make sure the
developed application run smoothly and run as intended. Moreover, feedback will be gathering

from reviewers to ensure the application is feasible in real life situation.



Chapter 5: Conclusion and future work

This chapter will be the conclusion of this project, and final assessment on how well
this project runs. Furthermore, this chapter will also explore the lessons learnt from this project

which will serve as an inspiration for future work and find improvement for future project.

1.10 Summary

This chapter concludes the idea of the proposed application. With introduction and
background study as the basic concept of the system and its purposes with project statement
serving as the issues that inspired the project’s objective to solve ongoing issues. Moreover,
significance of the project will highlight the importance of this project and how much it will
contribute to the community. Scope focuses on the range or the boundary of this project. Then,
methodologies which includes Natural Language Processing (NLP) and Logistic Regression to
detect depression. Lastly, the outline of each chapter highlights the purposes of each project

and the flow of the project.



Chapter 2: Literature Review

2.1 Introduction

This chapter will focus on reviewing other existing work related to this proposed application.
There exist several related works with the purpose of detecting illness and other phenomenon
by utilising machine learning such as customer behaviour prediction, environmental
phenomenon detection, disease diagnosis and detection and so on. Moreover, all of them
employ distinct algorithms in their development with some of the work focusing solely on
researching the most suitable algorithm in predicting a certain phenomenon by using accuracy
metrics with the results given. Furthermore, many existing works also uses different
approaches in their detection such as facial recognition, scoring metrics and even sound-based
detection. Therefore, this chapter will find out how different machine learning algorithms are
utilized in existing works to achieve high accuracy and how certain feature extraction, or
optimization technique can help in getting the most optimal accuracy in Al detection.
Additionally, this chapter will examine the significance and feasibility of diverse approaches
to find out how existing work employ different approach to achieve same objectives as this
proposed application, eventually learning the benefits and limitation of other approaches. Then,
this chapter will also dive into the tools and technologies used for the proposed application,
explaining each of them. This literature review aims to evaluate prior studies and
methodologies related to depression detection using machine learning by identifying key

advancements, limitations, and gaps that justify the direction of this project.



2.2 Review on existing work

Several studies have demonstrated the use of artificial intelligences in detecting and assessing
depression, this section will delve into the existing works of depression detection, examining

the approaches and algorithms employed and analysing how they achieve their objectives.

2.2.1 Depression and Suicide Analysis Using Machine Learning and NLP

One notable work by Jain et al (2022) explored the usage of NLP to analyse text for depression
and suicide analysis via social media post, the author has used multiple machine learning
technique to predict depression such as Logistic Regression, Random Forest, Naive Bayes and
Support Vector Machine (SVM). The author explored r/suicidewatch and r/depression
subreddit from Reddit and declared it as a space for users to genuinely seek help and be honest
about their mental state, thus the objective is to predict depressions and the accuracy of several

machine learning techniques from the two subreddits’ post.

The methodology of this study starts with collecting data from over 60, 000 Reddit post
from r/depression and r/suicidewatch then preprocess the data. Pre-processing data include
lowercasing, tokenization, removing stop word and stemming. After that, pre-processed data
were then applied to 4 machine learning techniques: Logistic Regression, Naive Bayes, Support

Vector Machine and Random Forest.
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The yield results are as shown:

Table 2.1: the results from each machine learning technique

(Depression and Suicide Analysis Using Machine Learning and NLP: Jain et al, 2022)

ML Technique  Subreddit Precision Recall f1-score

The reported performance metrics showed that Logistic Regression and Random Forest
achieved similar results, both with around 77% accuracy and an Fl-score of 0.77. SVM
followed closely, with 77.12% accuracy and an F1-score of 0.77, while Naive Bayes lagged
behind with 74.35% accuracy and an F1-score of 0.74. The authors may have averaged results
from two different subreddits, but the exact calculation method remains unclear. Despite this,
Logistic Regression and Random Forest showed the highest effectiveness among the models
tested. The research highlights the potential of NLP and machine learning in mental health
analysis and proven Logistic Regression to be the best in machine learning technique in
indicating depression, thus aligning with the project that aims to determine depression using

the same technique. However, this review only showcases the accuracy of each machine
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learning models without showcasing the application of model in real-world situation, thus the

feasibility of the model after implementation is unknown.

2.2.2 Detection of Depression-Related Posts in Reddit Social Media Forum

Another relevant work by (Tadesse, 2019), delved into the impact of Natural Language
Processing (NLP) technique and how it affects the accuracy of prediction alongside it’s
machine learning technique. For more context, NLP techniques also known as feature
extraction refers to converting words into numerical form or other form for machine to
understand (Tabassum & Patil, 2020). There are several methods or techniques in achieving
this, each techniques have their differences and uses according to the context of a machine
learning project. The NLP techniques used in this research are the N-grams which consist of
unigram and bigram, Linguistic Inquiry and Word Count (LIWC) and Latent Dirichlet

Allocation (LDA).

The objective of this research is to analyse Reddit’s post and determine factor that
indicate depression with the use of NLP and machine learning technique. The work compares
the accuracy of sole NLP technique with machine learning and author’s proposed combination

of NLP technique with machine learning which yielded the best results out of all.
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Figure 2.1: The depression detection framework

(Detection of Depression-Related Posts in Reddit Social Media Forum: Tadesse et al, 2019)

Figure 2.1 above highlights the process and methodology used by author to conduct
their research; this would include pre-processing data where the process is as followed:
Tokenization, URL, punctuations and stop words removal then stemming. After that, the pre-
processed data were feed into model with feature extractions. The N-gram that analyse the
sequence of words with Term Frequency - Inverse Document Frequency (TF-IDF) to rank the
importance of word to scale down less important or very frequent and yet irrelevant words.
LIWC to analyse emotion behind texts to understand each post’s emotional state. Alongside
LDA to discover hidden topic behind each post. Then, the data was process to machine learning
classifier which includes Logistic Regression, Support Vector Machine, Random Forest,

Adaptive Boosting and Multilayer Perceptron classifier.

The measurement metric used to compare in this research is accuracy, precision, recall

and F1. The results yielded are as shown:
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(Detection of Depression-Related Posts in Reddit Social Media Forum: Tadesse et al, 2019)

Table 2.2: Performance results of classification model

FEATURE LR SVM RF Ada Boost MLP
Acc. FI P R Ace. F1I P R Acc. F1 P R Acc. F1I P R Acc. F1 P R
LIWC 69% 0.80 0.95 0.69 74% 0.74 0.75 0.72 78% 0.84 0.770.95 67% 0.81 0.68 0.99 70% 0.720.74 0.71
LDA T7% 0.83 0.82 0.84 72% 0.80 0.75 .88 68% 0.67 .68 0.68 66% 0.74 0.61 0.95 75% 0.74 0.75 0.72
unigram 68% 0.80 0.93 0.79 70% 0.81 0.70 0.89 71% 0.81 0.71 0.96 72% 0.81 0.73 0.92 70% 0.81 0.71 0.95
bigram 80% 0.79 0.81 0.78 80% 0.80 (.79 0.82 74% 0.73 0.75 0.72 71% 0.68 0.75 0.63 79% 0.78 0.80 0.76
LIWC+LDA+
unigram 80% 0.84 0.88 0.81 79% 0.81 0.81 0.81 83% (.84 0.82 0.86 73% 0.72 0.87 0.62 78% 0.810.84 0.79
LIWC+LDA+
bigram 89% 0.89 0.89 0.92 90% 0.91 (.89 0.93 85% 0.85 0.83 0.87 79% 0.81 0.72 0.93 91% 0.93 (.90 0.92

#Acc. represents accuracy: LR=Logistic Regression, SVM=Support Vector Machine, RF=Random Forest, Ada Boost=Adaptive Boosting,
MLP=Multilayer Perceptron

Based on the results, it is shown that Support Vector Machine with Bigram feature gives
the best results with 80% accuracy. However, author’s proposed combination of NLP features
with a classifier outperforms all other classifier with single feature, with the best being
Multilayer Perceptron classifier with LIWC+LD-+bigram shows a high accuracy of 91%. This
research emphasizes on the importance of selecting the correct NLP techniques and its classifier
partner to create an accurate prediction. It also emphasizes on value of exploring multiple NLP
techniques rather than relying on a single approach thus prompting further exploration into
other appropriate NLP techniques in the proposed application to get the most optimal accuracy.
As per the first review, this review only emphasizes on the accuracy of each model this time
with the involvement of feature extraction technique but did not assess real-world applications
of these method and how the addition of feature extractions technique affects real-world
application on how it predicts depression on real-life scenario which leaves the efficiency and

feasibility uncertain as in the first review.
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2.2.3 MoodCapture: Depression Detection using In-the-Wild Smartphone Images

MoodCapture is an Al powered Smartphone application developed to assess user’s depression
level by capturing their facial cue (Nepal et al, 2024). Facial cues are captured while users are
answering the PHQ-8 which is Patient Health Questionnaire (PHQ) for patients to self-assess
their illness based on them on how they feel. The PHQ-8 is a self-test for depression level
consist of 8 questions that focus on respondent’s emotional state in the last two weeks with
frequency scale ranging from O (Not at all) to 3 (Nearly every day) (Kroenke et al, 2009). Thus,
MoodCapture assess user’s facial cue that indicate depression while they are answering PHQ-

8 by using both machine learning and deep learning technique.
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Figure 2.2: MoodCapture framework

(MoodCapture: Depression Detection using In-the-Wild Smartphone Images: Nepal et al, 2024)

Figure 2.2 above shows the framework of MoodCapture and the processes it uses to
assess one’s depression. Firstly, users answer PHQ-8 depression survey while the app will
attempt to take photo of users using the mobile’s phone front camera. Then, the photos of users
taken will be used to determine user’s depression with 5 traits of the photo affecting the results
such as brightness, location (outdoor or indoor), angle, colour and background items. After
that, OpenFace is used for feature extraction to extract facial feature to be fed into machine
learning model while raw images were directly fed to deep learning model. Lastly, depression
classification is a binary predictor to predict whether the users have depression or not and a

regression model is used to predict their true PHQ-8 score.
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Figure 2.3: Screenshots of PHQ-8 questions in MoodCapture

(MoodCapture: Depression Detection using In-the-Wild Smartphone Images: Nepal et al,2024)

PHQ-8 is needed to be predict because the authors have modified the questions from a 4
answers frequency scale to a 0-100 Likert scale as shown in Figure 2.3 to improve accuracy

and precision of their depression level.

As mentioned earlier both machine learning and deep learning techniques were used in
this project, with the goals of determining whether the user is depressed or not from their image.
On the machine learning side, the classification task uses Logistic Regression while the
regression task to predict PHQ-8 score uses ElasticNet with Random Forest to conduct both

tasks. Moreover, OpenFace which is a tool is used to extract facial expression to assist in
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predicting by feeding extracted features into the model which consist of Facial Action Units
(FAU), gaze, eye landmarks, head pose, rigidity parameters, 2D Landmarks and 3D

Landmarks.

On the deep learning side, author initially used both pre-trained model such as
EfficientNet and InceptionResNetc3 but since EfficientNet provide better performance, they

decided to fine-tune for depression dataset.

The accuracy metrics used for this application to evaluate accuracy of the classification
by using balanced accuracy and Matthew’s Correlation Coefticient (MCC) since MCC were
used to predict binary accuracy whereas mean absolute value (MAE) were used to evaluate

regression’s accuracy. The results as shown:

Table 2.3: MoodCapture’s ML and DL’s accuracy

(MoodCapture: Depression Detection using In-the-Wild Smartphone Images: Nepal et al,2024)

Method Balanced Accuracy T MCC T MAE |
Baseline 0.52 (0.05) 0.03 (0.11)  138.18 (3.71)
LR+EN(MI) 0520020 0.04 (0.03)  135.40 (2.65)
Random Forest (MI) 0.54 (0.02) 0.06 (0.04)  134.45 (2.05)
Random Forest (3D Landmarks)  0.60 (0.04) 0.14 (0.08) 130.31(3.94)
EffNet 0.61(0.02) 0.03 (0.00)  137.19 (3.67)

Even though Deep learning method like EfficientNet shows the best balanced accuracy
at 0.61 indicating the best at predicting whether the user is depressed or not but Random Forest

with 3D landmark excels at predicting PHQ-8 scores with MAE of 130.31.

MoodCapture adopt a somewhat similar approach to this project in predicting
depression by utilising questionnaire such as PHQ-8 and image to determine depression and
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implement it into a mobile application for user’s convenience. Although, the difference of this
project lies in this project relying more on NLP and text-based questionnaire to predict
depression level to focus more on severity of user’s depression rather than just if user is
depressed. Moreover, MoodCapture explore the use of both traditional machine learning and
deep learning technique to test the accuracy of the prediction, it is worth noting this approach
demonstrate the potential of combining multiple models to improve accuracy of detection in

the proposed application.

Even though, the idea of predicting PHQ via facial expression is intriguing and
MoodCapture did consider multiple reasonable features when capturing facial expression but
factors such as facial structure and ethnicity is not accounted for which might affect the
accuracy of the prediction. Then, PHQ-8 can indeed provide a general idea of someone’s
mental wellbeing but it still lacks contexts since it is purely based on predefined questions

without considering user’s reason for feeling down.
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2.2.4 Wysa

Another application worth reviewing is Wysa which is an Al powered mental health chatbot
that help users improve their mental state (Shaker, 2024). Wysa was mostly build on several
psychology treatment to help its user with not just depression but also other mental illness
which includes stress, anxiety, low self-esteem and so on. Moreover, this also allow the chatbot
to detect early sign of depression by analysing the text sent by users which indicate the usage

of NLP during development, thus making it a relevant review to this project.

17:16 i . 60%E

&« %‘: Add a therapist

Hi, Dwayne. @

Thanks for sharing a little bit
about yourself.

For the challenges you chose,
we can practice some CBT tools,
guided meditations and sleep
stories that you can explore ina
bit.

To start, let's build a routine by
understanding what brings you
here. What are you looking for?

Sometimes, all we need is
someone who can be there for
us, right? &

I'm just curious

Let's start with a few questions
to see how you've been doing
lately.

Let's begin

Figure 2.4: Screenshots of Wysa chatbot 1
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Figure 2.5: Screenshots of Wysa chatbot 2

Figure 2.4 and Figure 2.5 above shows the general user interface of Wysa chatbot, it
begins with users selecting mental illness they are going through and answer a few
questionnaires on how they are during the last 2 weeks to personalize the chatbot to the users.
Furthermore, Wysa also allow for hybrid approach when tackling mental health, with the
default chatbot guiding users through their struggle and the option to connect to a professional

help.

Although Wysa is developed with the goal mainly for emotional support and mental
health improvement, it is still worth nothing that it is relevant to depression detection because
chatbot can analyse text to detect pattern from users to indicate their current mental state, this

is done to keep track of the user’s wellbeing. Therefore, this make Wysa a competent
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application in predictive analysis. Moreover, Wysa was proven to help users in decreasing their
depressive symptoms which make them one of the most popular Al powered self-help

applications (Haque & Rubya, 2023).

In the context of depression detection project, Wysa's implementation of Al to identify
mental health patterns provides a relevant case study, highlighting the importance of user
engagement and hybrid care in developing effective mental health interventions. Furthermore,
Wysa approach to personalise user’s profile beforehand is noteworthy as it enhances user’s
engagement. This approach is a valuable idea that can be taken into consideration during
development. While Wysa incorporates Al to analyze user text for mental health patterns, it is
primarily designed as a self-help tool rather than a diagnostic system, hence its depression

detection capabilities might be limited.
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2.3 Review Summary

Table 2.4: Summary of features in existing works and proposed application.

Interactive System

Features Depression | Detection of | MoodCapture: | Wysa Proposed
and Suicide | Depression- Depression application
Analysis Related Detection
Using Posts in using In-the-
Machine Reddit Wild
Learning Social Smartphone
and NLP Media Images
Forum
Facial Analysis x x v x x
Text Analysis v v x v v
Social media Data v v x x v
Machine Learning v v v v v
Feature Extraction x v x x v
PHQ Questionnaire x x v x v
ASQ Questionnaire x x x x v
Top contributing x x x x v
Factors
x x v v v

Table 2.4 outline some features to be compared between the reviews, the first feature -

facial analysis which is a feature that analyses pattern behind human facial expression and text

analysis refers to analysing inputted text to understand the context and pattern behind the texts.
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Then, social media data refers to usage of social media content to train the model, machine
learning refers to the usage of Al when for their respective works and feature extraction is
technique utilises to optimize the data to improve model performance. PHQ questionnaire
refers to the usage of PHQ as a metric to predict depression and interactive system refers to

implemented system that users are able to interact with to get utilize for their own needs.

From Table 2.4, it is shown that several reviews employ respective features to enhance
their work’s functionality. While only Review 3 utilises facial recognition to detect depression
while the other reviews and including the proposed application utilises more on text analysis
which suggest that many prefer text-based approach in depression detection. This could
indicate that text-based detection offers a simpler and accurate assessment as opposed to facial
recognition which relies’ on user’s face that may compromise user’s privacy and faces with
more challenges to improve accuracy as highlighted in Review 3 whereby the author uses PHQ-
8 metric to further validate the results. Therefore, text-based approach offers a more adaptable

application to a wide range of users without relying on additional hardware or visual data.

Furthermore, only Review 1 and Review 2 uses social media such as Reddit to train
their model, which is what the proposed application needs to do as social media provide a rich
source of real-world, text data that reflects the diverse users employ to express their mental
health experiences. Additionally, it is without a doubt, all reviews rely on machine learning
techniques to develop respective works, even though techniques use may differ. Moreover,
Review 2 highlighted the importance of selecting the correct feature extraction technique to get

the most accurate detection which is what the proposed application aims to do.

Then, Review 3 utilises PHQ Questionnaire to validate their PHQ results based on
facial recognition and extended PHQ, whereas proposed application will also rely on PHQ with

the addition of optional text-based elaboration for each question as per the domain expert’s
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suggestion. The proposed application will also have two additional features that other work
does not which is the inclusion of Ask Suicide-Screening Questions (ASQ) questionnaire and

top contributing factors for user’s mental state.

Lastly, only Review 3 and Review 4 provides interactive system for users since Review
1 and Review 2 emphasises more on other machine learning and feature extraction techniques,

with proposed application as interactive system as well to assess user’s depression level.

2.4 Tools and technologies that will be used to develop the proposed application

2.4.1 Flutter

The proposed application is in the form of mobile application; therefore, Flutter will be used
to develop the mobile application for Android and iOS which this application aims to. The
application will serve as the user’s interface for user to input their answers to detect their

depression level.

2.4.2 TensorFlow

TensorFlow will serve as the framework for model development, the model behind the
proposed application will rely on Tensorflow to build and train the machine learning model and
converting the trained model to TensorFlow Lite format which is optimises for mobile

application.
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2.4.3 Jupyter Notebook

Jupyter will be used for data crawling from Reddit to collect post data from r/depression and
r/mentalhealth. Where data will be preprocessed here as well before being used for model

training.

2.4.4 FastAPI

FastAPI will be used for Application Programming Interface (API) development to ensure
smooth communication between the model and the mobile application, enabling the delivery

of accurate results to users.

2.4.5 Postman

Postman will be used to test if the API between the model and mobile application is working

properly.

2.4.6 SQLite

SQLite will be used for local data storage within the mobile application. It's a lightweight,
serverless database, ideal for managing small datasets like user inputs (e.g., depression
questionnaire responses. It ensures data persistence across app sessions without needing a

server, which simplifies the app’s setup and makes it easier to deploy.
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2.5 Summary

To summarize, case studies and examples in literature review can foster a deeper understanding
of project as it helps in bridging theoretical research and practical implementation. Moreover,
case studies of research topic encourage careful consideration of existing methods and
approaches within a project as it offers valuable insight on the various approaches and methods,
thus encouraging refinement on the project’s chosen approaches and methodology.
Furthermore, practical implementation as demonstrated with applications such as
MoodCapture and Wysa enhance the understanding of feasibility and practical aspect of project
development which also offer inspirations on the project in designing an efficient application
for users. Thus, engaging with these cases helps in refining perspectives and further advance

the state of the knowledge of relevant projects.
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Chapter 3: Requirement Analysis and Design

3.1 Introduction

This chapter will analyse the requirement of the projects and discuss the system design, which
in other word, it is the methodologies of this project. It will discuss. This chapter will outline
the development approach used in this project which is System Development Life Cycle
(SDLC) framework, thus covering the 5 steps of SDLC which consist of requirement, design,
development, testing, and deployment. However, maintenance steps of SDLC will be left out
first since this project is meant to be developed as a standalone implementation with no
immediate plans for production deployment unless needed in the future. Moreover, this project
will adopt the Waterfall Model of SDLC as a guide for the proposed application’s development

process.

3.2 Waterfall Model

Waterfall Model is chosen as this project development steps because it is a sequential
process that follows a linear process to completing the project which aligns well with the
project’s purpose of developing a standalone application. Furthermore, each phase being
completed sequentially ensures a clear deliverable at every stage (Khan, 2023). As mentioned
earlier, this project specifically will consist of six phases which are application requirement,
application design, application implementation, application testing and application deployment
and application maintenance as referred in Figure 3.1 below and six phases must be executed
sequentially which means, current phase have to be completed first before going into the next

phase and next phases cannot be started if the previous phase is not completed.
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Figure 3.1: Waterfall Model of the proposed application

(Waterfall Model Used in Software Development Reference: Software Requirements

Engineering Waterfall Model: Khan, 2023)

In application requirement phase, the application’s requirement will be analysed. Then,
in application system, several diagrams such as context diagram, data flow diagram and
wireframe will be illustrated based on the proposed application will be discussed to understand
the inner working of the application. Application implementation phase is when the application
will be implemented followed by application testing where implemented application will be

tested. Lastly, application will be deployed once testing is finished without issue.
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3.2.1 Application Requirement

This section of will dive all the requirements for the proposed application. First and
foremost, functional and non-functional requirement will be explored first with functional
requirement highlighting on the application’s main features and functions, whereas non-

functional focuses on the performance and reliability of the proposed application.

Secondly, this section will also focus on user’s requirement analysis gathered from
survey via google form distributed which consist of several close-ended and open-ended
questions and the proposed application’s software and hardware requirement. User’s
requirement will be thoroughly analysed to understand user’s understanding on depression in
general and their concerns and expectations regarding the usage of Al in the proposed

application. 20 respondents have participated the survey, and their insight will be explained.

The depression detection application is developed in smart devices. Hence, any
smartphones and smart tablets would be able to utilise this application to detect depression.
Moreover, this application will be developed to support various smart devices Operation
System (OS) such as Android, iOS and others, so that this application will not limit to certain

smart devices users.

The depression detection application will consist of two parts which are the front-end
and the depression detection Al at the back end. The front-end will focus on the design of the
user interface (UI) for user to input their responses prior to getting their depression level result
and several programming language and scripting will be used for front-end development. Then,
the depression detection Al will be developed with the selected machine learning technique
where the Al will be trained to recognize text that indicate depression so that it can make
accurate judgement on user’s depression level. It is without a doubt that a programming

language and several tools are needed to develop and train the Al.
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3.2.1.1 Functional Requirements

i. User should be able to use this application without needing to create an account.

ii. The application should be able to accurately assess and classify user’s depression level.

i11. User should be able to download their assessed result before ending the session.

3.2.1.2 Non-Functional Requirements

1. The application shall be compatible to both iOS and Android.

ii. The application will be supported in English.

iii. The application ensures user’s privacy by not requiring any personal information to conduct

the depression assessment.
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3.2.1.3 User Requirement
Familiarity on depression’s symptoms

This question uses Likert Scale from one to five with:

One - Not familiar at all

Five — Very familiar

Figure 3.2 shows that majority of the respondents are familiar with the symptoms of depression
while there are still a few who are still unfamiliar and unsure with depression’s symptoms. This
indicates that majority of the respondent is somewhat knowledgeable about the symptoms of
depression since there are at thirteen respondents (65%) who are at least familiar with the
symptoms with just five respondents (25%) as neutral and only two respondent (10%) who are
not familiar with the symptoms. Therefore, it is assumed that most have some awareness to

depression while only a few does not.

How familiar are you with the symptoms of depression?
20 responses

8

7 (35%)

6 (30%)
5 (25%)

2 (10%)

Figure 3.2: Bar Chart on respondent familiarities on depression’s symptom
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Source of information regarding mental health

Figure 3.3 shows almost all respondent (90%) get their information about depression from
social media because almost everyone uses mobile devices these days, therefore, it is a good
chance for this application to be developed in mobile application. Moreover, with website being
the website being the second most used source to get information with fifteen respondents
(75%) also indicate that most people get knowledge regarding mental health from technology
because information can be obtained with just a tip of a finger. Furthermore, half of the
respondents (50%) learn about mental health via elective classes, which indicate that elective
classes from other faculty is somewhat useful in providing knowledge. Healthcare professional
and Books being the least used source on mental health with only six (30%) and five (25%)
respondents respectively might also mean that respondents do not have access to a more

practical resource which this application aim to provide.

Where do you usually get your information about mental health and depression

20 responses

Social Media 18 (90%)
Friends/Family
Websites

Healthcare Professional

Books

Course/Classes

20

Figure 3.3: Bar Chart on respondent’s source of information regarding mental health
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Sought professional help before

Figure 3.4 shows that five respondents (25%) sought professional help on mental health
concerns before while the rest of the fifteen respondents (75%) did not. This can be assumed
that they are unsure if they should share their burden to professional help yet, problem which
this application aims to solve because this application can serve as a preliminary test for users
to be able to determine their depression level and the application will strongly advice user to

seek professional help if things get out of hand.

Have you ever sought professional help or counseling for mental health concerns?
20 responses

® Yes
® No

Figure 3.4: Sought professional help before
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Confidence in identifying sign of depression

This question uses Likert Scale from one to five with:

One - Not confident at all

Five — Very confident

Figure 3.5 shows that while majority of the respondents (35%) is unsure if they are confident
in identifying signs of depression or not and four respondents (20%) is not confident, therefore
this indicate that more than half of the people is still in doubt of their ability in identifying
depression. However, there are nine respondents (45%) who are at least confident that they can

identify sign of depression on themselves or others.

How confident are you in identifying signs of depression in yourself or others?

20 responses

8

7 (35%)

5 (25%)
4 (20%) 4 (20%)

0 (?%)

Figure 3.5: Bar Chart on confidence in identifying sign of depression
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Seriousness of depression

This question uses Likert Scale from one to five with:

One - Not serious at all

Five — Very serious

Figure 3.6 shows that almost every respondent (85%) thinks that depression is a very serious
issue while there is one respondent (5%) who does not think so and two respondents (10%)
being neutral. Hence, this indicate that majority of the people are aware that depression is an
underlying issue where there is a need to tackle this issue in which the application can

contribute to.

How serious do you think depression is as a mental health condition?

20 responses

20
15 16 (80%)
10

5

1(5%)
0 (0%
0 (%) 2 (10%)
1 2 3 4 5

Figure 3.6: Bar Chart on depression’s seriousness
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Depression as discussion topic within circle

This question uses Likert Scale from one to five with:

One — Very seldom

Five — Very often

Figure 3.7 shows that seven respondents (35%) do talk about depression occasionally but not
often while five respondents (25%) seldom talk about depression and four respondents does
not talk about depression within their circle at all, with only four respondents (20%) discussed
about depression but not too often as well. This can be interpreted that almost everyone does
not want to disclose their mental wellbeing to their loved ones might be because of does not
weight mental wellbeing as the top priority in our society, therefore this application will serve

as an assistant where they can at least get the status of their current depression level.

How often do you discuss mental health topics with friends/family members ?

20 responses

7 (35%)

5 (25%)
4 (20%) 4 (20%)

0 (?%)

5

Figure 3.7: Bar Chart on depression as discussion topic within circle
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Mental health awareness within the country

Figure 3.8 shows that majority of the respondents (70%) seems to think that Malaysia does not
have enough awareness about depression while the remaining 6 respondents (30%) seems to
think otherwise. This indicate that our country does not priorities the mental wellbeing and

awareness regarding depression that much yet as compared to other country.

Do you think there is enough awareness about depression in your country ?
20 responses

® Yes
® No

Figure 3.8: Pie Chart on mental health awareness within the country
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Trusted source on depression

Figure 3.9, Figure 3.10 and Figure 3.11 shows the respondents trusted sources on depression
vary from certified websites, books, research and straight from professional themselves. From
the 3 figures below, it is shown that most trust mental health information from professionals
and verified official websites. Thus, this enhances the credibility of this application since the
project will involve domain expert on the questions and approaches of the assessment to ensure

a more verified approach on detecting depression.

What sources of information do you trust the most when it comes to learning about mental health?

20 responses

professional book

Mental health professionals

Healthcare professionals

No

Licensed professionals

Certified psychology books or advice from a psychologist
talk

Government sources

Professional certified website or source

Figure 3.9: Statement on respondent’s trusted information regarding depression 1.
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Journal articles

Research articles

From Trained professionals or verified social media accounts
school courses and professional

KKM Website

Information from the specialist/psychiatrist

Scientific research

Academic journal and research publication

DSM-5 (diagnostic and statistical manual of mental disorders)

Figure 3.10: Statement on respondent’s trusted information regarding depression 2.

Verified website and books

Health Websites

Figure 3.11: Statement on respondent’s trusted information regarding depression 3.
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Comfortability of usage of Al in detecting depression

This question uses Likert Scale from one to five with:

One — Not Comfortable at all

Five — Very Comfortable

Figure 3.12 shows that majority of the respondents (70%) are at least comfortable with the idea
of using Al to detect depression with only two respondents (10%) not comfortable and four
respondents (20%) being neutral to the idea which could be due to their doubts about the
accuracy of using Al, however the rest of the respondents are quite positive to the idea.
Moreover, this also indicate that most approve of that an application that are able to utilise Al

to detect depression.

How comfortable are you with the idea of using Al to detect depression?

20 responses

15

12 (60%)

4 (20%)
2 (10%) 2 (10%)

Figure 3.12: Bar Chart on respondent’s comfortability of the idea of using Al to detect

depression
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Believes on Al accuracy to detect depression

Figure 3.13 shows that majority of the respondents (40%) believe that Al can indeed accurately
detect depression while 35% are unsure and 25% does not seem to think so. Even though,
majority do believe that Al can accurately detect depression but there are still some doubts of
utilising Al for depression detection which might be caused by experience with Al or the

believe that Al cannot detect or interpret human psychologies.

Do you believe Al can accurately assess mental health, such as detecting depression?

20 responses

® Yes
® No

Unsure

Figure 3.13: Pie Chart on respondent believes on Al’s accuracy in detecting depression
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Reason on believing or not believing in AI (Continuation)

Figure 3.14, Figure 3.15 and Figure 3.16 shows the reason for respondents’ previous question,
the reasons vary from thinking Al would have hard time predicting human’s psychology on the
other hand some respondents showcase their knowledge on Al by thinking Al could predict
depression with sufficient data to be fed. Moreover, some are not familiar with the workings of
Al, so they are unsure. In general, it can be interpreted that those who knows the inner workings
of Al believes that Al have the potential to detect depression whereas others think that
depression is subjective which include psychology, nonverbal behaviours and any physical
indication that Al might have hard time predicting. Although the concerns are valid, but the

scope does not cover this since this application will determine depression via text.

Why ? (Continue from previous question)

20 responses
Because Al can detect the depression correctly
Al cant observe one’s nonverbal behaviour
Because Al only depends on existing data and may not be able to detect current level of depression.
Since human can't consider ones is depress hence how can an Al can easily detect the depression.
never try

With our technology now, human brain is too complex for Al to detect depression, atleast the information u
can get from Al is not as detailed as from a psychologist

Al is the artificial intelligence that can do a lot

because its just prediction there are limited factors to assess mental health

Still not familiar with the working of Al yet, especially when it comes to psycology

Figure 3.14: Respondent reason on believing or not believing in Al 1
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Ai can detect some usual symptoms of depression but it would need lot more programming and
improvements to fully be able to reliably detect mental iliness

can narrow down the scope
With various data fed into Al coupled with advanced Al algorithms, it is very likely to be very accurate.

Ai can rapidly search all the information about depression from whole online platform including
professional, it can be a foundational to identify the sign of depression

Based on experience using chatgpt, some of the info are misleading thus making it hard to put trust on Al
in detecting the depression.

Because Al is reliable

Depression is more subjective issue, Al maybe cannot assess whether a person is suffering from
depression. For example, one of the depression symptoms is feeling down. Some person with depression
can pretend that they are very happy, in fact, they are suffering from depression.

Figure 3.15: Respondent reason on believing or not believing in Al 2

Al can analyze large amounts of data quickly and identify patterns that might be missed by humans. This
includes analyzing text, speech, and even facial expressions to detect signs of depression.

Al can be inaccurate sometimes, juz like chatgpt might generate inaccurate responses as well.
Itis 5050 and also depend on how many data the developer feed the model.

Using Al to detect depression is still a pretty new venture and there are no conclusive evidence of it being
accurate

Figure 3.16: Respondent reason on believing or not believing in Al 3
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Privacy and data security concern when using Al

This question uses Likert Scale from one to five with:
One — Not Important at all
Five — Very Important

Figure 3.17 shows that majority of the respondent (90%) think that privacy of their data is
important when using Al which highlighted their concern for privacy while there is one
respondent who is not concern and another one being neutral. It is without a doubt that their
concern is valid since they need to provide some of their daily activity and self-behaviours data
to conduct the assessment. Which is why this application will not use account system that
requires users to provide their emails and other personal data, this can ensure that data
collection is kept to minimal while allowing users to do the assessment without worry data

privacy.

How important do you think privacy and data security are when using an Al application for

depression detection?
20 responses

15

15 (75%)

3 (15%)

Figure 3.17: Bar Chart on respondent’s privacy concern when using Al
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Willingness to share data for a more accurate detection

Despite the concern from previous question but in Figure 3.18, it is shown that they are still
willing to share their data to get a more accurate detection with 70% of respondent willing and
30% unsure, none of the respondent are not willing to share. This indicate that while there are
concern but they are willing to compromise to do their assessment. However, personal data will

not be taken thus account system will not be implemented.

Would you be willing to share personal data (e.g., mood, sleep patterns, activities) for more accurate

depression detection?
20 responses

® Yes
® No
Maybe

Figure 3.18: Pie Chart on respondent willingness to share data for a more accurate detection
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Likeliness to use Al-based depression detection application

This question uses Likert Scale from one to five with:

One — Not likely at all

Five — Very likely

Figure 3.19 shown that majority (80%) of the respondent are at least likely to use an Al-based
depression detection application if they are available while two respondents (10%) are neutral
and another two respondents (10%) are not likely to use the application. This is assumed that
the usage if Al to detect depression which is within the domain of human psychology intrigue
majority of the respondents. However, the minority that does are unsure or not likely to use this

application might be due to not feeling the need to detect depression now.

How likely are you to use an Al-based depression detection app if it were available?

20 responses

15

5 (25%)

2 (10%) 2 (10%)

Figure 3.19: Bar Chart on respondent likeliness to use Al-based depression detection

application
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Concerns on accuracy of Al in detecting depression

Figure 3.20, Figure 3.21 and Figure 3.22 show the statement of respondent regarding their
concern on the accuracy of Al in detecting depression. Most of them are worried about
inaccurate results which might in turn give user the wrong especially in the absence of human
professional. However, this can be assured since the application will use questions suggested
by domain expert to conduct the assessment. Moreover, some other concerns regarding data
privacy which as mentioned earlier, can be solved by not requiring users to log in. Some other
concerns regarding the inaccuracy due to Al issue itself which can be solved by careful

planning and optimization of the model.

What concerns do you have about the accuracy of Al in detecting depression?

20 responses

Data privacy

Lack of human judgement

It may cause inaccurate data

It is not accurate but people believe on it and make him/herself more depress
false result

Personal information leaked

not sure

Al might not be able to detect depression accurately

As mentioned, human psychology is hard to determine even from a human, so might be difficult for Al too

Figure 3.20: Respondent’s statement on accuracy of Al in detecting depression 1
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Confidentiality and availability to those who really needs it but can't afford special services

that its not narrowed to identify

No concerns

Although it can provide a foundational to identify the sign but it still have a chance about the Al get the
inaccurate information from a not professional website

The symptoms might not be about depression but about other disease instead

Wrongly diagnosed the mental illness that is likely to have the same symptoms

Since Al does not have personal feelings, it may be impossible for them to understand and assess whether
a person has depression or not

Context understanding

Figure 3.21: Respondent’s statement on accuracy of Al in detecting depression 2

Might be inaccurate
Might give people the wrong idea

I'm worried of the accuracy of the Al as a whole since | have never used one before

Figure 3.22: Respondent’s statement on accuracy of Al in detecting depression 3
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Additional recommendation

Figure 3.23 shows that almost all respondents (95%) prefer to have recommendation or
motivation in the application. Therefore, this feature can be implemented by giving a few
recommendations at the end of the result page, by giving statis recommendation depending on
the user’s depression level such as “You are severely depressed, please seek professional help
immediately.” With some recommendation and motivation quote such as “Remember to take
care of yourself, and don’t be afraid to confine in your loved one” and “You are the best, stay

strong”.

Would you prefer the app to provide recommendations (recommendation or motivation)
20 responses

® Yes
® No

Figure 3.23: Pie Chart on respondent preference on recommendation
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Additional feature of the application

Figure 3.24, Figure 3.25 and Figure 3.26 shows other feature suggestion from respondent.
Although most of them are involving professional help but this is out of scope since the project
only aim to detect depression but other ways to add the feature can be done by adding
recommendation and nearest professional help’s hotline. Moreover, feature such as warning

signs, sharing positive affirmation and user-friendly user-interface can be implemented.

What other features would make this app more useful for you?

20 responses
Beautiful interface
Live chat with mental health professional
Simple game that have motivation
no
privacy controls

Information that seperate people with depression and people that believe they have depression or near the
edge from depression

warning sign when high depression detected
Maybe a free online consultation would be able to help those people in need.

Unsure

Figure 3.24: Respondent’s statement on additional features of the application 1
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A licenced professional to be 24/7 online
activities recommendation to do based on level of my symptom
Burnout detection feature

If it can be remind me to do some prevention technique every day if i have some symptoms of depression
but not until to find therapist

Mini notes so that user can read about diseases
An appointment online booking to the nearest psychiatrist hospital
Sharing positive and interesting news

User-Friendly Interface: Ensure the app is easy to navigate with a clean, intuitive design that makes it
accessible to users of all ages and tech-savviness levels.

Figure 3.25: Respondent’s statement on additional features of the application 2

Provide suicide hotlines in the apps

Maybe adding second opinions with real doctors

Figure 3.26: Respondent’s statement on additional features of the application 3
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3.2.1.4 Hardware Requirement

The hardware requirement for the development of the proposed application:

Table 3.1: Hardware requirement

No. | Hardware Specification

1. CpPU Intel Core 17 or equivalent (4 cores or higher)

2. RAM 16 GB or higher

3. Storage 256 GB SSD (for faster performance)

4. GPU NVIDIA GeForce RTX 2060 (or higher, optional for Al
acceleration)

5. Operation System | Windows 10 (64-bit)

3.2.1.5 Software Requirement

The software requirement for the development of the proposed application:

Table 3.2: Software requirement

No. | Software Specification

1. Integrated development | Microsoft Visual Studio Code

environment (IDE)

2. Programming language Python

3. Frameworks/Libraries TensorFlow, Keras, Scikit-learn, Pandas, NumPy
4. Mobile development tools Flutter, Android Studio

5. Al model training tools Jupyter Notebook, Google Colab

6. Database SQLite

7. Testing tools Postman (for API)
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3.2.2 Application Design

The purpose of this phase is present a detailed overview of the proposed application
through various illustrations to provide context on the system’s structure, process flow, data
flow and user interface to ensure a clear visualisation and understanding of how the application
operates. Moreover, it can also serve as a guide during implementation phase as to stay on

within scope and not deviate from priorities.

3.2.2.1 Flowchart

Figure 3.27 shows the flowchart of the proposed application, which illustrate the inner
operation of the application and how user’s action influence the application. Firstly, when user
start the application on their smart devices the application will start with the main menu which
allow user to proceed to the questionnaire by tapping on “Start Assessment” button. Then,
questionnaire will be display where user can input their response into the questionnaire and
once they submit the application will check if they have completed all the questions in the
questionnaire, if they do then the responses will be sent to model for processing, else an error
message would prompt reminding user to complete all the question and navigate them back to
the questionnaire with their current responses saved. Then, if users answer the optional
elaboration text box then the text will be processed by the ML model and will be sent to
compute the results, if user did not use the optional elaboration text box then only the selected
answers will be used to compute final result. Furthermore, once processing is successful, the
depression level results will be displayed and user can decide to whether to view their results
in PDF and then they can choose downlaod the results to their devices and share the results, if

they choose not to or if they are done viewing their results, then the there is another button for
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them to retake the assessment again where user will be navigated back to the questionnaire if

they choose to do so else the process would end.

Main Menu
Save PDF report in
device
Start Assessment

Share POF

report ?
Input response

Save PDF report in
device

All questions

Prompt errar
answered ?

message

Save PDF
report ?

Answer in optional
elabaration ?

Retake
assessment 7

Yes
Al processing > Compute Results ﬁ/Disp\ayresulm Generate PDF results

Figure 3.27: Flowchart of the proposed application
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3.2.2.2 Context Diagram

The context diagram in Figure 3.28 provides an overview of the interactions between
the user and the depression detection application. The figure highlights 4 main processes which
are user taking the assessment, submitting it to the application and view the final results such
as depression level, depression score and top contributing factors to depressions, will be
generated by the application, then with the option to download the result. Moreover, users also
have the choice to retake the assessment should they need it. Context diagram will step the
stage for Data Flow Diagram (DFD) next which will provide more context on the process

involving data in the proposed application.

Reassessment

Results

Assessment Submission

A

Depression Detection Application

Assessment

User

Questionnaire

Final results

Exported results

Questionnaire

Figure 3.28: Context diagram of the proposed application
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3.2.2.3 Data Flow Diagram (DFD) level 0

The data flow diagram in Figure 3.29 provides a more detailed look into the depression
detection application from Figure 3.28 context diagram that shows the main component and
inner working of the data flow process. The figure highlights 5 processes within the depression
detection application and how user’s interaction influence it. Firstly, user would have to take
assessment first by initialising it and the system would display the questionnaire for user.
Secondly, once user is done with their assessment will be submitted whereas their response will
be stored and then sent to process 3.0 to be processed and processed results will be stored
accordingly before being displayed to user. Then, user will have the option to download where
process 4.0 to allow user to download their results. Lastly, process 5.0 is where user can retake

the assessment.

Assessment 1.0

Questionnaire

Take Assessment

Responses
2.0

Final Results Process Input

User

Download Option

» 3.0

Download Results

Downloaded result

Reassessment Option

4.0

Retake Assessment

Questionnaire

Figure 3.29: Data Flow Diagram level-0 of the proposed application

57



Process 1.0: Take Assessment
Figure 3.30 shows when user start the assessment, the application will initialise the
questionnaire first and then send the questionnaire data to the application to be displayed for

user.

Asesseement , Questionnaire data . Questionnaire
Request

1.1 1.2 R

Initialize Assessment Display Assessment

Figure 3.30: Level-1 diagram for Process 1.0

58



Process 2.0: Process Input

Figure 3.31 shows once user have finish answering the questionnaire, they may submit
their response whereby in 2.1 will submit and collect their responses store it into the user
response database prior to processing. The stored responses consisting of objective answers
from PHQ and ASQ, claborated texts and demographic information will be retrieved and
processed in process 2.0 whereby, user’s elaborated responses will be fed to the ML model to
be processed, while the demographics and keywords from elaborated text are processed
through a rule-based system to identify potential contributing factors to depression. Once
processing is done, the model will be able to provide results based on the responses and
generate depression level results and top potential contributing factors, then results will be

stored into Result repository for record purposes before displaying it to users.

Response

—_ 21

Submit Assessment

ML processed
elaboration score

2.3

Apply ML modsl

Response Data

Formatted
elaboration
(text data)

Contributing
Keywords + Stored response

25 Factors demographics D
] g 24 22

User response database

Generate final results Apply Rule-based factor detection Extract and preprocess data

Objective score
{PHQ +ASQ)

D2 Result repository

Processed result

Depression level

Figure 3.31: Level-1 diagram for Process 2.0
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Process 3.0: Download Result

Figure 3.32 shows once user got their results, they may choose to download the results

by requesting for download or confirm download, whereby the application will first verify

results availability before moving on to initiate the download to the user locally.

User Request

4.1 Results

4.2

status 43

Request to dawnlaad results

Verify restilts availability

ownloaded result
I 5

Dawnload results 1o device

Figure 3.32: Level-1 diagram for Process 3.0

Process 4.0: Retake Assessment

Figure 3.33 shows users may choose to retake the assessment, where the application

will re-initiate the assessment and redirect user back to the questionnaire page.

Pop up

5.1

User's Agreement

Request to retake assessment

52

Re-initialise assessment

Questionnaire

Figure 3.33: Level-1 diagram for Process 4.0
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3.2.2.4 Entity Relationship Diagram (ERD)

Figure 3.34 shows the ERD for the depression detection application consists of three
entities which are user, assessment and result. Firstly, the user entity consists of the user’s
demographics details as attributes (genders, years, faculty, cgpa & income tier) and one primary
key which is the sessionid which will be utilise as foreign key to other entities. Secondly, with
sessionid as foreign key to with a 1-to-1 relationship from user to the assessment entity as one
user can only attempt one assessment per session, the assessment with an auto-incremented 1D
as primary key to uniquely identify each answered question, with each entry linked to a session
through the session_id foreign key. The attributes in assessment entity serve as user’s response
for each question alongside other question details. Then, result entity contains the depression
level, depression score and three contributing reasons for depression as attributes after
processing assessment’s responses which is also tied to the session, thus 1-to-1 relationship as

one session can attempt one assessment which in turn can only get one result.

assessment user result
PK | Auto-incremented ID PK | session Id PK | Auto-incremented ID
FK | session_Id Hf gender N FK | session_Id
type years depression_level
questionid faculty depression_score
question cgpa reason_1
answer incometier reason_2
elaboration reason_3

Figure 3.34: Entity Relationship Diagram of the proposed application
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3.2.2.5 Data Dictionary

Table 3.3, Table 3.4 and Table 3.5 are the data dictionaries based on ERD from Figure3.35

that show cases the data needed and their usage.

Table 3.3: Data Dictionary for user entity

Field Name Data Type | Constraint | Description Example
session_Id Text Primary Key | Unique identifier | 1234 mdiidjddwd d
for each session
gender Text Not Null User’s gender Male, Female, Prefer
not to say
years Text Not Null User’s year of| Year I, Year 2, Year
study 3, Year 4, Year 5
faculty Text Not Null User’s faculty Faculty of Engineer,
Faculty of Computer
Science and
Information
Technology, etc
cgpa Text Not Null User’s academic | 3.5 above, 3.5-3.0,
performance 2.9-2.5, 2.4-2.0,
below 2.0
Incometier Text Not Null User’s income tier | T20, M40, B40, Not
Sure
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Table 3.4: Data Dictionary for assessment entity

Field Name Data Type | Constraint Description Example
Auto-incremented | Integer Primary Key | Unique 1,2,3....etc
ID Identifier for
each input
session_Id Text Foreign Key | Unique 1234 mdiidjddwd d
identifier for
each session
type Text Not Null Question’s type | PHQ, ASQ
questionid Text Not Null Each question’s | 1,2
identifier
question Text Not Null question Feeling tire, or
having little energy?
answer Text Not Null User’s answer Several days
elaboration Text Not Null User’s optional | I hate myself, I am

elaborated text

very sad.
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Table 3.5: Data Dictionary for result entity

Field Name Data Type | Constraint Description Example
Auto-incremented | Integer Primary Key | Unique 1,2,3....etc
ID Identifier for
each result
sessionid Text Foreign Key | Unique 1234 mdiidjddwd d
identifier for
each session
depression_level Text Not Null Results Severely Depressed
depression_score | Double Not Null scoring metric | 86.7%
reason 1 Text Not Null Top 1 Financial Struggles
contributing
factors
reason 2 Text Not Null Top 3 Financial Struggles
contributing
factors
reason_3 Text Not Null Top 3 Financial Struggles
contributing
factors
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3.2.2.6 Wireframe

Wireframe was drafted as well to serve as a blueprint and sketches on how the

application work from user’s point of view.

Homepage

Figure 3.35 shows the starting page of the application before initiating the assessment,
this page includes a few descriptions of the application and disclaimer as to how this application
on serve as a supplementary assessment and not officially diagnose and replace professional

help.

il = =
App Name

*Description*
*Disclaime statement*

Start Assessment

Figure 3.35: Wireframe of the homepage
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Assessment page
Figure 3.36 is the assessment page of the application, user will be navigated here once
they tap on ‘Start Assessment” from homepage, where user can input their responses inside the

text bubble below the question, then they can submit their responses by tapping on ‘Submit’.

al = =

App Name

Depression level
assessment

Recently have you been...
Question I:
*guestionl®

Yes O No O

Question 2:
*questions*

Yes O No O

Question 3:
*question3*

Question 4:
*guestions4®

Submit

Figure 3.36: Wireframe of the assessment page
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Result page

Figure 3.37 show the result page after the application have finish processing and come
up with a result on the user’s depression level based on the responses. Then, user can choose
to download their results by tapping on ‘Download’ and retake the assessment whereby they

will be navigated back to the assessment page by tapping on ‘Retake Assessment’.

App Name

You are..

*Depression level*

*Some reconmendation or advice*

Download

Retoke assessment

Figure 3.37: Wireframe of the result page
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3.2.3 Application Implementation

Figure 3.38 shows the application implementation phase would take the longest time
and most crucial part of the project as it involves training model and developing mobile
application then integrated the trained model into mobile application. Thus, combining them
to be the proposed application where it is capable of detecting depression level. Firstly, this
project will crawl social media data from Reddit as reddit have several subreddits such as
r/mentalhealth and r/depression that focuses solely on the topic, API such as Praw is required
in order to crawl data from Reddit. Then, collected data will be labelled with respective text’s
depression level, labelling will include manual label half of the data and let a pretrained model
such as Bidirectional encoder representations from transformers (BERT) to label the other half
referencing from the manually labelled data thus together will be a pseudo-labelled data. Bert
is used because of its ability to capture contextual relationship between words via bidirectional
training, thus it is suitable for labelling the other half of the data to save more time. For context,
reddit data will be crawled by using Jupyter notebook by leveraging on several libraries such
as numpy and Pandas whereas BERT will be implemented by using python. Next, the labelled
data will be fed to a classifier — logistic regression by using python so that it can understand
the contexts of the responses to classify depression level. Although BERT might be a pretrained
model but fine tuning it might be required should BERT does not perform as well as expected.
Next, flutter will be utilised to develop the mobile application whereas FastAPI framework will
be used to develop the API so that the mobile application can communicate with the model to
determine depression level. Hence, by utilising these tools and framework, it is hoped that this
proposed application will be developed without issue and work as intended. The
implementation process is as illustrate as a pipeline in Figure 3.38. More will be discussed in

the next chapter.
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Data Preparation

Collect data from
reddit

|

Label Data Manually

|

Half labelled data
send to BERT to label

Y
Model Development

Labelled Data used to
train logistic
regression model

Y

Optimise trained
model

|

Application Development

Design Application Ul

l

Develop application's
backend

h 4
API Integration

Develop API

i

Establish API
connection

Figure 3.38: Pipeline for implementation process
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3.2.4 Application Testing

After the proposed application is implemented, the testing phase will begin to test the
functionalities of the application. The test will be carried out by using 2 mobile phones with 2
different OS, which are 10OS and Android as these 2 is the main OS in most mobile devices now.
The testing will test mobile phone to ensure the application will be able to work as intended
for both OS. Then, the testing will also take the assessment to ensure the results given is
accurate and logical. Testing is conducted so to ensure there’s no issue as if there are bugs then
there 1s a needed to go fix it as soon as possible. After addressing any issues identified during
the initial testing phase, further rounds of testing will be conducted to ensure the stability and

reliability of the application across both platforms. More will be discussed in the next chapter.

3.2.5 Application Deployment

Once testing is completed, next phase will commence where several users will be
gathered to collect feedback on any usability concerns and necessary adjustments to improve
the overall user experience. This will assist on getting feedback from other point of views and
the effectiveness and usability of the application without bias. A google form will be sent out
to get feedback on the application. Then, once everything is set and done and verified, the
application can be deployed for anyone who would wish to evaluate their depression. More

will be discussed in the next chapter.
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3.2.6 Application Maintenance

After everything is said and done in the testing phase, then application might go into
production and with production then there is a need to maintain the application to streamline
user experience. However, there is no plan to put the application into production at the moment,

therefore, more will be discussed in the future chapter.

3.3 Summary

This chapter highlights the methodologies applied to this project and how it the
methodologies work well in this project. The chapter starts off with highlighting the adoption
of Waterfall Model which is an SDLC method that works sequentially with each phase. The
first phase explores the requirement of the project such as the hardware and software
requirement to complete the project. Then, second phase dive into the application design that
include several illustrations to showcase the functionalities and inner operation of the proposed
application. Next, the third phase focus on the more practical and hands-on part of the project
by highlighting the implementation and several tools that utilise to complete the development.
Additionally, the fourth phase enter the testing phase to test the usability of the application

followed by fifth phase which include user testing and deployment of the proposed application.
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Chapter 4: Implementation & Testing

4.1 Introduction

This chapter will explore the implementation process of the proposed application which is
known as MoodMate now. This chapter will include hardware specifications, highlighting
devices used for development, then will dive into the implementation steps, methods and tools
used for implementation and will be separated into 3 parts highlighting the main component of

the application — Machine Learning model, database and system architecture.

Moreover, this chapter will also focus on the testing process conducted on the
MoodMate application which will include several functionality testings such as unit testing,
integration testing, functional testing, overall system testing and user acceptance testing to

ensure the proposed application run as expected.
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4.2 Hardware Specifications

Table 4.1 shows two hardware were used in implementation steps, which is a personal

laptop for development and a mobile phone for deploying and application testing.

Table 4.1: Hardware Specification

Device Purpose Specifications

Personal Laptop | Development & Implementation Dell Latitude 7390 (2018)

Intel i5 core vPro 7™ Gen

Windows 10

20 GB RAM

Mobile phone Application Deployment & Testing Samsung Galaxy A13 5G

Octa-core

Android 14

One Ul version 6.1
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4.3 Implementation

The implementation will explore three core components of the proposed application which
consist of Machine Learning Model, database and the overall system architecture to showcase
each technical and intricate details of the implementation process of the proposed application
— MoodMate. Each of these components will be discussed in detail to highlight the technical
processes and decision involve during development stage of the MoodMate Application.
Therefore, the implementation aims to provide a comprehensive understanding of on the

technologies utilized during this stage to achieve the project objectives.

4.3.1 Machine Learning Model

The Machine Learning model in the proposed application are used to determine the level of
depression of written input from user to contribute to the result which are the potential
depression level and score. Therefore, this section will focus on the Machine Learning model’s
development and its integration to the application. The full development process includes

multiple stages.
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Dataset Collection

Raw text data was collected from Reddit, especially from mental health related
subreddit such as r/suicidewatch, r/depression, r/mentalhealth and so on and approximately
5000 raw text data was collected. The collected data was then labelled manually based on 4
classifications: Not Depressed, Mildly Depressed, Depressed & Severely Depressed which is
a standard depression phase for the user. Then, approximately 2000 data were manually
labelled, equally classified across all 4 labels, which is 500 for each label. The labelled dataset
was then pre-processed mostly to remove stop words so that the model can recognize the

context of the sentence.

def clean_text(text):
text = ftfy.fix text(str(text)) # Ensur
text = text.lower() # Convert to Lowercas
re.sub(r"http\S+|waw\5+", ", text) # Remove URLs

text = el

text = re.sub(r"@\w+|#\w+", "", text) # Remove hashtags and mentions

text = re.sub(r"["\w\s]", "", text) # Remove punctuations

text = re.sub(r"\d+", "", text) # Remove numbers

text = re.sub(r"\s+", " ", text).strip() # Remove extra spaces

text = " ".join([lemmatizer.lemmatize(word) for word in word_tokenize(text) if word.lower() net in stop_words])

return text

Figure 4.1: Snippet of stop words removal function

Figure 4.1 shows the functions to pre-process the data which include removal of symbols,
punctuations, numbers and more.
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guish

beled = df.dropna(subse

#C

label_mapp

df labeled["lab

# Split train and d ts
train texts, val texts, train la test split(

df_labeled[" i - 1: "la ].tolist(), test_size=0.2, random_state=42
)

# L
tokenizer = AutoTokenizer.from_pretrained(“ment

Figure 4.2: Snippet of pre-processed data set being used to train BERT model

Figure 4.2 shows that the pre-processed dataset as preprocessed3.csv were then loaded to be
used to train the initial model which is a pretrained model specialise in detecting mental health
related text, Mental BERT by Hugging Face (an Al focused company and community). The
trained Mental BERT model will be used to determine the other unlabelled raw data text with

their appropriate classification.

obsessed mathematics need help please li Depressed

grieve relationship never problem somethir Mildly Depressed
cope feel unbelievably sad boyfriend starte Depressed

med dont like med im welltrubin anxietyim Depressed
appointment tomorrow dont want tell every Severely Depressed
fuck college everything related academic s Severely Depressed
want stop medication ive taking lexapro qui Depressed

life suck hate life life longer feel good hate | Severely Depressed
feel sick stay home hate everything job care Depressed
concept worst type suffering believing dese Depressed

normal feel like wont make past certain age Mildly Depressed
taking pill actually worth suffer intrusive thc Depressed

control sudden locking fear always freeze f Not Depressed
jealousy control controlim year old im curr Depressed

feel like killing option supposed go back col Depressed
sertraline month feeling depressed anxious Mildly Depressed
im going back school dontwantteacher clz Depressed

anyone feel shame coming home late drivir Mildly Depressed
brewing misery many year doesnt end dont Depressed

Figure 4.3: Snippet of labelled data using Mental BERT model
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Figure 4.3 shows the result of the fully labelled dataset with each of the classification by the

Mental BERT.

Machine Learning model training (Logistic Regression)

After obtaining the fully labelled dataset, then it can be used to train a more lightweight model
which is the Logistic Regression model to avoid performance issue in determining depression
level in the application since BERT is relatively heavier. However, Logistic Regression is a
traditional Machine Learning model, thus it could not understand context of the text or natural
language. Hence, the trained Mental BERT from previous stage will be used to convert each
input into a meaningful number-based formatting (text embedding) that captures emotional and
contextual details. This will allow the Logistic Regression model to make a more informed

predictions based on the context and deeper understanding learnt by the trained Mental BERT.

#load data
drive.mount(
df=pd.read_csv(’

bert_model.eval()

#define Bert e din
def get bert_embedding(text list, batch_size=8):
embedding = []
for i in tqdm(range(@, len(text list), batch size)):
batch = text list[i:i+batch_size]
encoded = tokenizer(batch, padding= , truncation= , max_length=256, return tensors="pt').to(device)
with torch.no_grad():
outputs = bert_model (**encoded)
mean_embedding = outputs.last_hidden_state.mean(dim=1).cpu().numpy()

embedding.append(mean_embedding)
return np.vstack(embedding)

Figure 4.4: Snippet of using trained Mental BERT as embedding

Figure 4.4 shows the trained Mental Bert model known as bert modelM2 loaded as embedding.
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imer nality of B b
PCA(n_components=600) # Re nts ( eriment with other values)
X _reduced = pca.fit_transform(X)

#Train usi 1 tion

clf = LogisticRegression(multi class="multinomial®, solver='1lb ', max iter=1e@@, class weight="balz
skf = StratifiedkFold(n_splits=5, shuffle= , random_state=42)

cv_scores = cross_val score(clf, X reduced, y, cv=skf, scoring="accur D)

, Cv_scores)
, np.mean(cv_scores))

#train model in ge

clf.fit(X _reduced,y)

y_pred = clf.predict(X_reduced)

print(” ic n_Rep! "
print(classification_report(y, y_pred))

Figure 4.5: Snippet of dimension reduction and validation

Figure 4.5 shows the training process also use Principal Component Analysis (PCA) to reduce
dimension since BERT in general is a relatively heavy model. The figure also shows the
evaluation method use cross validation to avoid overfitting since this method allow for a more

balanced evaluation across different folds.

classification Report:
precision recall fi1-score support

0.97 .96 - 1299
9.82 .96 - 512
0.97 .88 - 1393
0.906 .97 -G 785

accuracy . 3909
macro avg : : 3909
weighted avg . . 3909

Figure 4.6: Trained Model Performance Evaluation

Figure 4.6 shows the evaluation results of the trained Logistic Regression Model which

achieved an overall accuracy of 93%, the macro average F1-score was 0.93 which indicates a
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balanced performance across all four depression levels. These results proves that the model is

effective in distinguishing between different levels of depression based on Text.

Model API Integration

When Model is completed and ready to be integrated, FastAPI is used to create a simple

backend interface to receive user written input which in this case is the elaboration text in each

question.

app = FastAPI()

ElaborationInput(Ba
text: str

get bert embedding(text):

inputs = tokenizer(text, return_tensors="pt", truncation= , padding=

with torch.no_grad():

outputs = bert model (**inputs)
mean_embedding = outputs.last hidden state.mean(dim=1).cpu().numpy()
return mean_embedding

@app.post("/pr ct_score™)
predict score(input: ElaborationInput):
embedding = get bert embedding(input.text)
reduced = pca.transform(embedding)
prediction = model.predict(reduced)
return {"score”: int(prediction[e])}

Figure 4.7: Snippet of API integration

» max_length=512)

Figure 4.7 show the API integration by receiving user input then processed it using the trained

Mental BERT before making a prediction on depression score.
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FastAP| <2

default ~

/predict_score Predict Score v

Schemas ~

Elaborationlnput > xpand 2l ebject
HTTPValidationError » ©xpand sl ebject

ValidationError »

Figure 4.8: FastAPI endpoint

Figure 4.8 show the FastAPI endpoint which is a built-in API documentation interface by
FastAPI. This page allows developers to test the endpoint by entering input directly from the
interface and check the response in real time. Thus, in this project the main endpoint
/predict_score is defined using a POST method that accept user’s elaboration text and return

depression score from 0 to 3.
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4.3.2 Database

NCREMENT ,

n_id) REFERENCES us

OINCREMENT,

ion id) REFERENCES us

Figure 4.9: Snippet of Database Table creation

The database in this project uses SQLite, which is a built-in database in Flutter that can store
data locally on user’s device, making it suitable for offline access. In this project, three tables
were created which are User Table, Assessment Table and Result Table. Figure 4.9 shows how
the tables with their respective attribute are created in the Flutter Dart code from the database

from a helper function.
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Databa erations {
dbHelper = DatabaseHelpe

Future< > insertUser(
String sessionId,
string gender,
String years,
String faculty,
string cgpa,
String incometier,

) async {

db = await dbHelper.database;

print

"

Inserting: %$sessionld, $gender, $years, $taculty, $cgpa, $incometier’,

/' : taculty,
: cgpa,

1, conflictAlgorithm: ConflictAlgorithm.replace);

Figure 4.10: Snippet of Database Table creation

Figure 4.10 show the insertion on table, how when a user completes their input, it will trigger
the insertion function which will access via the SQLite database then store the information into
the appropriate table. Same approach is used for Assessment Table and Results Table in which

generated results such as depression score and depression level will be inserted.
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4.3.3 System Architecture

4.3.3.1 Splash Screen

‘«5

MoodMate

Hello there, how's your day ?
Don’'t worry, you are safe here.

Figure 4.11: Splash Screen of MoodMate

This is the splash screen of the application, where it will only display for 5-10 seconds before
entering homepage upon activating the application. The logo, name and welcoming message is

as shown in Figure 4.11.
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4.3.3.2 Home Screen

16:23 0 @ i .l 48% 4,
%

Welcome to MoodMate, mate!®)

MoodMate helps assess your
potential depression level using Al.
Most answers are scored objectively,
but any elaborated responses are
analyzed by Al for deeper insight.

*DISCLAIMER*

This is a pre-depression self
evaluation test therefore not a
replacement for professional
diagnosis.

START ASSESSMENT

Figure 4.12: Home Screen of MoodMate

Figure 4.12 shows the home screen of MoodMate where a welcoming greeting, about the
application and disclaimer. This is done to introduce the main use of MoodMate and also seek
to inform user the limitation of the assessment. Then, below is a huge ‘START ASSESSMENT”

button where user will tap on to proceed to the assessment.
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4.3.3.3 Test Screen

MoodMate’s test screen consists of 3 parts which are demographic, Patient Health
Questionnaire (PHQ-9) and Ask Suicide-Screening Questions (ASQ), which most will be
useful in determining the potential level of depression and potential contributing factors for

depression, that will be explained in detail.

85



Demographic Part

NE® 1 1 100% K,
%

(]

° Demographic Info

Gender
O Male
O Female

O Prefer not to say

Years of Study
O Year1
O Year2
O VYear3s
O Year4
O VYears

Faculty

Faculty of Economics and
Business

O Faculty of Engineering

Figure 4.13: Demographic Test Screen 1 of MoodMate
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N ® 1% il 100%8,
%,

e

@)

Enviroment

Academic Performance (CGPA)

O 3.5above

O 3.5-3.0
O 29-25
O 2420

O below2.0

Income Tier
O T20
O M40
O B40
O Not Sure

/ PHQ-9 Assessment

[ @) <

Figure 4.14: Demographic Test Screen 2 of MoodMate
Figure 4.13 and Figure 4.14 show the first set of questions will be display in the assessment
which is the demographic of the user, which consist of their gender, years of study, faculty,

academic performance and income tier. This demographic is collected with the purpose of

determining user’s potential contributing factors to depressions.
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PHQ-9 Part

N @ 1% il 100% 8,
600

° Demographic Info

e PHQ-9 Assessment

Little interest or pleasure in doing
things?

O Notatall

O Sseveral days

O  More than half the days
O

Nearly every day

Elaborate (Optional)

Feeling down, depressed, irritable,
or hopeless?

O Notatall

(O Sseveral days

O  More than half the days

[ @) <

Figure 4.15: PHQ-9 Part Screen 1 of MoodMate
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N @ 1% i 100% B
%,

.l

O Nearly every day

Elaborate (Optional)

Thoughts that you would be better
off dead, or of hurting yourself in
some way?

O Notatall

O Sseveral days

@®  More than half the days

O  Nearly every day

Elaborate (Optional)
[Yes, i want to die, i hate myself

ASQ Assessment

[ @ <

Figure 4.16: PHQ-9 Part Screen 2 of MoodMate

Figure 4.15 and Figure 4.16 show that once user is done with demographic part, they will
proceed to the PHQ-9 part where 9 questions will be asked to gather, to determine their
potential level of depression. Moreover, each of the question will have an optional elaboration
text bar where user can further elaborate on their situation regarding a certain related question.
The elaborated text will be sent to a Machine Learning model to predict the score of their text
to be added in the overall level of depression. Once they are done, they can proceed by tapping

on ‘Continue’.
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ASQ Part

N @ 1% il 100% 8,
600

° Demographic Info

° PHQ-9 Assessment

e ASQ Assessment

In the past few weeks, have you
wished you were dead?

O VYes

O No

Elaborate (Optional)

In the past few weeks, have you felt
that you or your family would be
better off if you were dead?

O VYes

Figure 4.17: ASQ Part Screen 1 of MoodMate
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(@ 1% 1l 100% i,
%

<

Elaborate (Optional)

Have you ever tried to kill yourself?

® Yes

O No

‘/ If yes when and how ?

Are you having thoughts of killing
yourself right now?

® Yes

O No

If yes please describe |

1 (@ <

Figure 4.18: ASQ Part Screen 2 of MoodMate

Figure 4.17 and Figure 4.18 show that the final part of the assessment will consist of 5 questions
from ASQ, which is related to suicidal question, and each ‘Yes’ answer will weigh more since
this carries a more sensitive issue. Likewise, with PHQ-9 part, each ASQ question will also
consist of optional elaboration where it will also send to the trained ML model to assess and
add weights to overall. Once they are done, they will tap on ‘Submit’ to submit the assessment

and get their result.
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Incomplete Message

N ® 525l 100% R
0(/0

Incomplete

Please answer all questions before
continuing.

Figure 4.19: Incomplete Message

Figure 4.19 is the screen shown if the user overlooked or missed a question, a message will

remind them to complete the assessment before proceeding.
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4.3.3.4 Result Screen

20:34 00 ® 5% 1 95% W,
('0

You are potentially...
Depressed

50
40 60

59.5%

You may be feeling weighed down. Try
not to carry it all on your own, please
remember you are not alone, support is
available, reach out to someone.

©) Possible Contributing Factors:

- Academic Pressure
- Career Uncertainty
- Low Self-Worth

23 Need help? Consider contacting :
[l O <

Figure 4.20: Result Screen of MoodMate

Figure 4.20 shows the result screen the result screen of MoodMate where it will show the
potential depression level of the user based on their input and a visual gauge that will point
based on the percentage of their level. Then, below the gauge is a message for user based on

the percentage of depression and it will change depending on their percentage of depression.

Furthermore, the possible contributing factor is the potential factor for depression,

where 3 factors will be shown and it will vary depending on the assessment.
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Helpline Option

20:35 MDD ® 15 0l 95% &,
%

e

not to carry it all on your own, please
remember you are not alone, support is
available, reach out to someone.

&) Possible Contributing Factors:

- Academic Pressure
- Career Uncertainty
- Low Self-Worth

22 Need help? Consider contacting :

7= UNIMAS PsyCon
tel : 082-581 000
email : counsellor@unimas.my

(22 Befrienders Kuching
tel : 082-242 800
email : sam@befrienderskch.org.my

VIEW RESULT REPORT

RETAKE ASSESSMENT
[ @) <

Figure 4.21: Helpline option in MoodMate result screen

Figure 4.21 shows the helpline options below possible contributing factors, which shows the
university counselling unit’s helpline and Kuching branch Befrienders helpline, which might
could assist the user in need. User can directly contact the numbers by tapping on the contact

number as higlighted in blue shown in Figure 4.21.
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Open with

C

Just once

Figure 4.22: Contact options

Figure 4.22 show the application allowing user to choose the application to directly call the

helplines once user tap on their respective contact numbers.
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View Result Report & Retake Assessment

VIEW RESULT REPORT

RETAKE ASSESSMENT

[ @) <

Figure 4.23: View result report and retake assessment button

From Figure 4.23, after the user are done with their result they can choose to view their result
by tapping on the ‘View Result Report’ button to navigate them to a view report page and
retake assessment will navigate the user back to test screen where they can attempt the

assessment again.

96



4.3.3.4 View Result Report Screen

16:38 @B O - O @ i % 4l 56% 4,
%

Depression A Report
Date: 2025-06-08 16:38:05
Demographic:

Gender Years of Faculty ‘Academic Income Tier

Study Performance
(CGPA)
Female Year s Faculy of 2925 B4
Economics
d Business

Total Score: 40.54054054054054
Depression Level: Mildly Depressed

F to dep
* Academic Pressure

*® Financial Struggles

*® Low Self-Worth

Note: The result is for pre-depression evaluation
purposes, therefore not a clinical diagnosis.

PHQ-9 Questions Breakdown:

Question Answer
Litle interest or pleasure in doing things? Notatail
Elaboration

Feeling down, depressed, imitable, or hopeless? | Notat ail

Elaboration

Trouble faling asleep, staying asleep, or sieeping | Several days
100 much?

Elaboration

Poor appete, weight loss, of overeating? More than haif the days
Elaboration

Feeling tired, or having kttle energy? More than half the days
Elaboration

Feoing bad about yourselt - or foeling that you are | More than half the days
a failure, or that you have let yourself or your family

down?

Elaboration ' <
Trouble concentrating on things like school work, | Severa T
reading, or watching TV?

Elaboration

Figure 4.24: Result report page

As shown in Figure 4.24, user will be able to view and read their report thoroughly before
deciding whether to download for record purposes or share to others. The two icons below

allow user to download and share their report.
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Share Icon

}w report.pdf

& R O 0 =

Quick Share WeChat = WhatsApp  ChatGPT

[l @ <

Figure 4.25: Share report

Figure 4.25 will be shown when user tap on the share icon they will be able to share their report

as report.pdf to anyone with the standard mobile application sharing interface.
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Download Icon

N @ 7 E 0 100%8

Q

@ » Downloads
Today

moodmate_result.pdf
From: MoodMate
14 May 16:34 10.07 KB

moodmate_resul...5-14_164913.pdf
14 May 16:49 10.05 KB

moodmate_resul...5-14_164924.pdf
14 May 16:49 10.05 KB

moodmate_resul...5-14_165025.pdf
14 May 16:50 9.99 KB

moodmate_result...-14_180632.pdf
14 May 18:06 10.10 KB

This month

D Quick Share

24 Apr 08:31

From: eleap.unimas.my

! Assessments Guideline.pdf
22 Apr 09:05

[l @

Figure 4.26: Download folder in device

Once it is downloaded, it will be in user’s device and naming of the file will be based on the
time of the device as shown in Figure 4.26, so that they may keep multiple copy for future

reference, rather than overwriting old one.
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18:07 B O @ N® 0 100%0

moodmate_result... @ Q. 3
PDF reader

Depression A Report

Date: 2025-05-14 18:06:32

Demographic:

Gender Years of Facuity Academic Income Tier
Study Performance
(CGPA)
Female Year 3 Faculty of 2925 B40
Resource
Science and
Technology

Total Score: 57.49999999999999
Depression Level: Depressed

Potential reasons leading to depression:
® Academic Pressure

® Low Self-Worth
® Financial Struggles

Note: The result is for pre-depression evaluation
purposes, therefore not a clinical diagnosis.

PHQ-9 Questions Breakdown:

Question Answer
Little interest or pleasure in doing things? More than half the days
Elaboration

Feeling down, depressed, irritable, or hopeless? | Several days

Elaboration

Trouble falling asleep, staying asleep, or sleeping More than half the days
oo much?

Elaboration

Poor appetite, weight loss, or overeating? Several days

Add to note

[ @ <

Figure 4.27: MoodMate report in PDF 1
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18:07 B O @ N @ il 100% 8

< moodmate_result... ® Q :
PDF reader .

Elaboration

Poor appetite, weight loss, or overeating? Several days

Elaboration

Feeling tired, or having little energy? Several days

Elaboration

Feeing bad about yourself - or feeling that you are | Several days
a failure, or that you have let yourself or your family
down?

Elaboration

Trouble concentrating on things like school work, | Several days
reading, or watching TV?

Elaboration

Moving or speaking so slowly that other people More than half the days
could have noticed ? Or the opposite - being so

fidgetly or restiess that you were moving arond alot
more than usual?

Elaboration

Thoughts that you would be better off dead, or of | More than half the days
hurting yourself in some way?

Elaboration Yes, i want to die, i hate myself

ASQ Questions Breakdown:

Question Answer

In the past few weeks, have you wished you were | Yes
dead?

Elaboration

In the past few weeks, have you felt that you or Yes
your family would be better off if you were dead?

Elaboration

In the past week, have you been having thoughts | Yes
about kiling yourself?

Elaboration

Have you ever tried to kill yourself? Yes

If yes, when and how?

Are you having thoughts of killing yourself right Yes
now?

I yes, please describe 6

[l @) 4

Figure 4.28: MoodMate report in PDF 2

Figure 4.27 and Figure 4.28 show the downloaded PDF report, which shows all the answered
questions from assessments and potential level of depression and potential contributing factors.

This record may be useful for record purpose and evaluation purposes by clinical professionals.
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4.4 Application Testing

The testing stage plays a significant role in ensuring the functionality and usability of the MoodMate application so that it could perform as
expected and achieve the objectives of the project. This section of the chapter will outline several testing approaches such as unit testing, integration

testing, functional testing, system testing and user acceptance testing.

4.4.1 Unit Testing

Unit testing is conducted to ensure each component of the proposed application run and work as intended, thus, several test cases were applied

during the unit testing phase as shown in Table 4.2, Table 4.3 and Table 4.4.

Table 4.2: Unit Testing 1 of the proposed application

Test Title: Depression score and depression level calculation
Test ID Test Case Test Procedure Expected result Actual result Status
(Pass/Fail)
UTO01 01 | Verify PHQ & ASQ | 1. Tap on “START -Depression Level: -Depression Level: Pass
scoring return “Not | ASSESSMENT”. Not Depressed Not Depressed
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depressed” with

minimal responses

2. Select all “Not at all” in PHQ
section & “No” on ASQ Section.

3. Tap on “Submit”.

-Depression Score:

0.0%

-Depression Score:

0.0%

UTO01 02 | Verify PHQ & ASQ | 1. Tap on “START -Depression Level: -Depression Level: Pass
scoring return ASSESSMENT”. Severely Depressed Severely Depressed
“Severely 2. Select all “Nearly Every day” in
depressed” with PHQ section & “Yes” on ASQ -Depression Score: -Depression Score:
Maximum responses | Section. 100.0% 100.0%
3. Tap on “Submit”.
UTO1 03 | Verify PHQ & ASQ | 1. Tap on “START -Depression Level: -Depression Level: Pass

scoring with Mixed
responses that return

appropriate result

ASSESSMENT”.

2. In PHQ, select first two
questions “Not At all”. Proceeding
two questions with “Several
Days”. Next two with “More than

half of the days” Last three

Depressed

-Depression Score:

56.8%

Depressed

-Depression Score:

56.8%
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b

questions with “Nearly every day”.
3. In ASQ alternate between
“Yes” and “No” starting from
“Yes”.

4. Tap on “Submit”.

UTO! 04

Verify elaboration
on both PHQ &

ASQ affects results

1. Tap on “START
ASSESSMENT”.

2. Select all “Not at all” in PHQ
section & “No” on ASQ Section.
3. Input several depressive
sentences in elaboration such as “I
want to die”.

4. Tap on “Submit”.

-Depression Score

>0.0%

-Depression Score

>0.0%

Pass
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Table 4.3: Unit Testing 2 of the proposed application

Test Title: Rule-based contributing factors to depression
Test ID Test Case Test Procedure Expected result Actual result Status
(Pass/Fail)
UTO02 01 | Verify demographic | 1. Tap on “START “Financial Struggles” as | “Financial Struggles” as Pass
affects top ASSESSMENT”. the first contributing the first contributing
contributing factors | 2. Select “B40” in income tier in factors. factors.
the demographic part of
assessment.
3. Complete the rest of the
assessment.
3. Tap on “Submit”.
UT02 02 Verify elaboration | 1. Tap on “START “Academic Pressure” as | “Academic Pressure” as Pass
keywords affects top | ASSESSMENT”. the first contributing the first contributing

contributing factors

2. Input keywords in elaboration

that indicate academic pressure

factors.

factors.
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such as “exam”, “fail”,
“assignment” and so on.
3. Complete the assessment.

4. Tap on “Submit”.

Table 4.4: Unit Testing 3 of the proposed application

Test Title: User Interface logic
Test ID Test Case Test Procedure Expected result Actual result Status
(Pass/Fail)
UTO03 01 Verify the 1. Tap on “START An Incomplete pop-up An Incomplete pop-up Pass

application does not
allow user to
proceed before
completing the

assessment.

ASSESSMENT”.

2. Try to proceed without finishing

each part of the assessment.

message will inform
user and stop the
application from

proceeding.

message will inform
user and stop the
application from

proceeding.
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4.4.2 Integrations Testing

Integration testing is conducted to verify that the component of MoodMate application work together well with other components which in this
case include verifying the insertion and retrieval of data via SQLite and the Machine Learning model integration via FastAPI work as intended

with the application. Integration testing and test cases are as shown in Table 4.5.

Table 4.5: Integration Testing of the proposed application

Test Title: SQLite & FastAPI Integration
Test ID Test Case Test Procedure Expected result Actual result Status
(Pass/Fail)
ITO1 01 Verify the data is 1. Tap on “START Data is stored correctly | Data is stored correctly Pass
passed and inserted | ASSESSMENT”. and accurately. and accurately.

correctly to their 2. Finish the assessment and
respective tables submit.
3. Use debugprint to check if data

is stored.
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ITO1 02

Verify the Machine
Learning model is
integrated correctly

via FastAPI

1. Manually Connect to FastAPI
via Command Prompt terminal.
2. Open FastAPI endpoint link on
both mobile and computer.

3. Tap on “START
ASSESSMENT”.

4. Select all “Not at all” in PHQ
section & “No” on ASQ Section.
5. Input several depressive
sentences in elaboration such as “I
want to die”.

6. Tap on “Submit”.

-Able to open FastAPI
endpoint without any

issue.

-Depression Score

>0.0%

-Able to open FastAPI
endpoint without any

issue.

-Depression Score

>0.0%

Pass
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4.4.3 Functional Testing

Functional testing is also conducted to ensure that the feature and the flow of the application perform accordingly as this type of testing focuses
more on functionalities from user’s point of view, thus this testing will include all interactions in the MoodMate application to verify it behave as

expected. Several functional tests and test cases were tested as shown in Table 4.6 and Table 4.7.

Table 4.6: Functional Testing 1 of the proposed application

go back and forth

ASQ part.

Test Title: Assessment Flow
Test ID Test Case Test Procedure Expected result Actual result Status
(Pass/Fail)
FTO1 01 | Verify application | 1. Tap on “START Navigate to assessment | Navigate to assessment Pass
can start assessment | ASSESSMENT”. screen upon tapping. screen upon tapping.
FTO1 02 | Verify assessment | 1. Tap on “START -Assessment screens -Assessment screens Pass
questions are ASSESSMENT”. show demographic, show demographic,
separated with three | 2. Assessment screen contains PHQ and ASQ PHQ and ASQ
parts and are able to | demographic parts, PHQ part & questions. questions.
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3. Able to go back and forth by

tapping on the stepper of each part.

-Stepper can be tapped
on to a specific part of

the assessment.

-Stepper can be tapped
on to a specific part of

the assessment.

FTO1 03 Verify the 1. Tap on “START Show incomplete pop- | Show incomplete pop- Pass
application does not | ASSESSMENT”. up message to inform up message to inform
allow user to 2. Try to proceed without finishing | user to complete the user to complete the
proceed before the assessment. assessment. assessment.
completing the
assessment.
FTO1 04 | Verify application | 1. Tap on “START Navigate to result Navigate to result Pass

can navigate to
result screen upon
completing

assessment

ASSESSMENT”.
2. Complete assessment.

3. Tap on “Submit”.

screen with the correct

results.

screen with the correct

results.
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Table 4.7: Functional Testing 2 of the proposed application

Test Title: Results Screen
Test ID Test Case Test Procedure Expected result Actual result Status
(Pass/Fail)
FT02 01 | Verify application | 1. Tap on “START Result screen is as Result screen is as Pass
can display result | ASSESSMENT”. expected with expected with
accordingly 2. Complete assessment. depression level, score, | depression level, score,
3. Tap on “Submit”. top contributing factors | top contributing factors
and two buttons which | and two buttons which
are retake assessment are retake assessment
and view PDF report. and view PDF report.
FT02 02 | Verify application | 1. On result screen, tap both blue Application is able to Application is able to Pass

can redirect to
device’s contact list

to contact helplines.

font contact number for UNIMAS

PsyCon & Befrienders Kuching.

redirect to device’s
contact list or other

relevant application.

redirect to device’s
contact list or other

relevant application.
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FT02 03 | Verify application | 1. On result screen, tap on “View | Application is able to Application is able to Pass
can generate Result Report™. generate and show PDF | generate and show
accurate report report with the accurate | PDF report with the
based on assessment results and selected accurate results and
and results. answers from selected answers from
assessment. assessment.
FT02 04 | Verify PDfreport | 1. On result screen, tap on “View | Application is able to Application is able to Pass
can be downloaded | Result Report™. download the same download the same
2. Tap on download icon button on | accurate PDF report accurate PDF report
view report page. into device. into device.
FT02 05| Verify PDfreport | 1. On result screen, tap on “View | Application is able to Application is able to Pass

can be shared

Result Report™.
2. Tap on share icon button on

view report page.

share the same accurate
PDF report to anyone

in the contact list.

share the same accurate
PDF report to anyone

in the contact list.
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FT02 06 Verify user can 1. On result screen, tap on “Retake | Application navigates | Application navigates Pass
retake assessment | Assessment”. back to new assessment | back to new

after completing. page. assessment page.

4.4.4 System Testing

After validating individual units, integrated modules and some specific functionalities, system testing was conducted to evaluate the overall
behaviour of MoodMate application to ensure all the components such as user interface, backend logic, scoring mechanism and PDF report

handling work together seamlessly to provide a smooth user experience. Testing and test cases are as shown in Table 4.8.

Table 4.8: System Testing of the proposed application

Test Title: Overall System Testing
Test ID Test Case Test Procedure Expected result Actual result Status
(Pass/Fail)
STO1 01 | Verify application | 1. Tap on “START Result screen is as Result screen is as Pass
can work as ASSESSMENT”. expected with expected with
mtended. depression level, score, | depression level, score,
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2. Complete assessment with
some elaboration to make use of
the Machine Learning model.

3. Tap on “Submit”.

4. Check if data is being stored

with debugprint.

top contributing factors
and two buttons which
are retake assessment

and view PDF report.

Data is stored in the

relevant table.

top contributing factors
and two buttons which
are retake assessment

and view PDF report.

Data is stored in the

relevant table.

STO1 02

Verify application
can generate, view,
print and share PDF

report

1. Tap on “START
ASSESSMENT”.

2. Complete assessment with
some elaboration to make use of
the Machine Learning model.

3. Tap on “Submit”.

4. On result screen, tap on “View

Result Report™.

-PDF report generated
with the accurate user’s
input and the displayed

results

-Generated PDF report

is able to view.

-PDF report generated
with the accurate user’s
input and the displayed

results

-Generated PDF report

is able to view.

Pass
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-Generated PDF report
is able to download to

device.

-Generated PDF report

is able to share.

-Generated PDF report
is able to download to

device.

-Generated PDF report

is able to share.

STO1 03

Verify user can
retake assessment

after completing.

1. Tap on “START
ASSESSMENT”.

2. Complete assessment with
some elaboration to make use of
the Machine Learning model.

3. Tap on “Submit”.

4. On result screen, tap on

“Retake Assessment”.

Application navigates
back to new assessment
page and is able to start
and repeat the same
process and store
different input

appropriately as

Application navigates
back to new
assessment page and is
able to start and repeat
the same process and
store different input

appropriately as

Pass
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5. Repeat step 2-3

different input from

previous assessment.

different input from

previous assessment.
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4.4.5 User Acceptance Test

After all the functionalities tests are verified, a User Acceptance Test (UAT) is conducted to
evaluate the MoodMate application from end-user’s perspective to ensure that it meets the user
expectations. Total of twenty respondents were selected to participate in the UAT which will
cover 8 aspects of the application — usability, clarity, performance, results, trust in accuracy,
emotional impact, overall impression and open feedback. Each of these aspects will be covered
in each question respectively and will be analysed to understand the overall expectation of the
proposed application. Moreover, an additional part regarding expert will also be added in this

section to justify development’s designs after consulting domain expert.

117



4.4.5.1 Usability of the application

This question uses Likert Scale from one to five with:

One - Not easy at all

Five — Very easy

Figure 4.29 shows that every respondent agree that the application is easy to use and navigate.
This indicates that the application has a user-friendly interface and provides a simple and yet
intuitive user experience, making it easy for user to understand what actions to take at every

steps.

Is the app easy to use and navigate ?
20 responses

20

20 (100%)

0 (0%) 0 (?%) 0 (?%) 0 (?%)

1 2 3 4 5

Figure 4.29: Usability UAT question
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4.4.5.2 Clarity of the application

This question uses Likert Scale from one to five with:

One - Not at all

Five — Very easy to understand

Figure 4.30 shows that almost all respondents think the questions asked in the MoodMate
application such as the demographics part, PHQ and ASQ part are easy to understand.
However, there is one respondent (5%) that still think it is generally easy to understand but

there is room for improvement like making it prettier rather than generic digital form design.

Are the questions (Demo/PHQ/ASQ) understandable?

20 responses

20

19 (95%)

0 (0%) 0 (?%) 0 (?%)

1 2 3

Figure 4.30: Clarity UAT question
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4.4.5.3 Performance of the application

Figure 4.31 shows that all respondents think the applications does not lag or crash which
indicates that there are no performance issues with the MoodMate application thus far.
Therefore, this indicates that the application is stable and responsive during usage and suggest
that there are no issues in regards with complex architecture affecting the performance,

especially with the involvement of Machine Learning model.

Does the app lag or crash?
20 responses

@ Yes
® No

Figure 4.31: Performance UAT question
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4.4.5.4 Result of the application

This question uses Likert Scale from one to five with:

One - Not at all

Five — Very clear

Figure 4.32 shows that almost all respondents think that the output of the application such as
depression score, depression level and factors are clear. However, there is one respondent (5%)
that think the output is clear, but it can be better, such as improving the Ul design of the result
screen making it even more visually appealing and emotionally appropriate for users dealing
with depressions. The feedback by that respondent include using calming visuals and layout

that indicate empathy and support.

Is the output (score, level, reason) clear?
20 responses

20

19 (95%)

0 (0%) 0 (0%) 0 (0%) 1%

1 2 3 = 5

Figure 4.32: Result UAT question
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4.4.5.5 Trust in accuracy of the application

This question uses Likert Scale from one to five with:

One - Not at all

Five — Very accurate

Figure 4.33 shows that majority of the respondents trust in the accuracy of the results by the
application, which is 70% of the respondents completely trust and think the results by the
application are accurate. However, there are six respondents (30%) while still believe the
results are accurate but think that it is slightly inaccurate in some parts, especially the top
potential factor contributing to depression. While they do think the potential factors are
relatable but not all of them agree that it is completely accurate which is expected because it is
a rule-based factor instead of an intelligent system. Nonetheless, these respondents don’t have
much issue with the depression score since it is from a clinically verified PHQ toolkit, so they

do not have qualms with it, even with the addition of elaboration by Machine Learning model.

Did the result seem accurate based on your answers?
20 responses

15

14 (70%)

10

5 6 (30%)

0(0%) 0(0%) 0(0%)

1 2 3 4 5

Figure 4.33: Trust in accuracy UAT question
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4.4.5.6 Emotional Impact of the application

This question uses Likert Scale from one to five with:

One - Not supportive at all

Five — Very supportive

Figure 4.34 shows that almost all respondents think the message in result screen is very
supportive and not judgemental at all, with eighteen respondents (90%). While there are two
respondents (10%) that also think the message in result screen is supportive without judgement,
but it can be better like making the message sounds even more human and supportive to support
their emotions. Moreover, one of them also suggested adding tips for people who are in dire

depressive state.

Did you feel the message in result screen was supportive, not judgmental?

20 responses

20

18 (90%)

15

10

0 (0%) 0 (0%) 0 (0%)

2 (10%)
1 2 3 4 5

Figure 4.34: Emotional impact UAT question
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4.4.5.7 Overall impression of the application

Figure 4.35 shows that majority of the respondents would trust and recommend the apps with
fourteen respondents (70%) would trust and recommend the application whereas six
respondents (30%) are unsure and chose “Maybe”. The hesitant respondents are unsure because
they think the application can be further polished, particularly to improve the top factor
accuracy and make the application to be more emotionally supportive in terms of designs and
wording. Moreover, another notable reason for the doubt is because it could be improved by
adding clinical professional’s endorsement or maybe add some features to include
professionals’ involvement like inform them of the students with high depression level but at
the end, they still think the application work as intended without needing any huge change or
any severe issues. Therefore, these suggestions only reflect the desire for a more polished user

experience, rather than concerns over core functionality and reliability of the application.

Would you trust or recommend the app?

20 responses

® Yes
® No
Maybe

Figure 4.35: Overall Impression UAT question
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4.4.5.8 Open Feedback of the application

Figure 4.36, Figure 4.37 and Figure 4.38 shows the open feedback from respondents who have
tested the MoodMate applications. While some of them have no further comments or
suggestions for MoodMate applications but some of them gave valuable recommendations
which could be implemented for future work. Some notable recommendations are gamified the
application making it more about learning about mental health, chatbot, professional live chat
and mood tracking system. There are also some that are similar from feedback earlier which is

the top contributing factors accuracy and tips for improving mental health.

Do you have any suggestion or recommendations ?

20 responses

no issue

unsure if it is actually accurate but reasons are relatable
Professional live chat or chatbot equivalent

good

Recommendation when high depression detected

Could include personal mood check

Top reasons a little bit inaccurate

Gamified the app, let people learn more about mental health

Figure 4.36: Overall feedback 1 UAT question

125



unsure
all good

Was expecting chatbot when Al was mentioned
seperate suicidal risk with depression level

add feature that can connect the result to counselors
mood tracking feature

no

ways to reduce depression level

Maybe can add suicide helpline

Figure 4.37: Overall feedback 2 UAT question

share tips to improve mental fortitude

nothing

Figure 4.38: Overall feedback 3 UAT question
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4.4.5.9 Domain Expert

A domain expert from UNIMAS’s unit counselling was interviewed to get input on how
the application approach users should. The main purpose of this interview is to gather
information related to depression, especially approach used to assess an individual's depression
level. After the interview, the domain expert states that the Patient Health Questionnaire-9
(PHQ-9) questionnaire is a verified psychological toolkit that can be implemented to the
application. Furthermore, the initial plan of using elaboration only in the application were
changed to PHQ-9 with the addition of optional elaboration as the expert claim that too many
elaborations will potentially overwhelm the patients, especially patients with actual depressive
symptoms. Therefore, the development decisions were changed after the interview with the

expert, from elaboration only assessment to PHQ-9 with optional elaborations.

On top of that, the domain expert also suggested the usage of Ask Suicide-Screening
Questions (ASQ) which as the name states, a suicidal ideations toolkit assessment to further
supports the application’s assessment. Thus, the final development decision of using both
PHQ-9 and ASQ with the optional elaborations on each of those questions to assess individual’s

potential depression level. For more details and proof, may refer to Appendix D.
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4.5 Summary

This chapter highlights both the implementation and the testing phase of the proposed
application which is the MoodMate application. The chapter start with determining the devices
used for development which in this project include a personal laptop for development and a
personal android mobile phone for deployment and testing. Then, the implementation section
focuses on process of developing the three primary components of the application which is the
Machine learning Model, database and the system architecture of the application itself, by

combining them together at the end to be MoodMate, the proposed application of this project.

Furthermore, this chapter dive into testing phase where fives types of tests were
conducted — unit testing, integration testing, functional testing, system testing and User
Acceptance Test (UAT). The testing phase start with unit testing that highlights each component
individually of the application and the result of the test were all positive with all unit passed
every test cases. Integration testing was conducted secondly to test if the other component of
the system able to communicate with the application such as the SQLite local database and
Machine Learning model integration via FastAPI. The results of were positive as the system

passed all integration test cases.

Moreover, functional testing was conducted using test cases based on typical user flow
scenarios in which the application performed as expected and passed all the test cases. Finally,
system testing was conducted to test the full end-to-end process from user’s point of view to
test the overall performance of the MoodMate application, and the application passed all test

cases without any issues.

After all the functionality tests were completed, twenty respondents were chosen to test

MoodMate applications and fill out their feedback on a Google Form based on eight aspects of
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the UAT — usability, clarity, performance, result, trust in accuracy, emotional impact, overall
impression and open feedback. Overall, the feedback from users is mostly positive without any
major technical issue. While some users suggested minor improvement in design and emotional
tone, the application is generally well-received and considered functional and user-friendly
from its intended purpose and objective of the project. The chapter also focuses on the final
development decision after the consultation from a domain expert, which involve changing
initial plan from elaboration only assessment to integration of PHQ and ASQ with the inclusion

of optional elaboration.
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Chapter 5: Conclusion & Future work

5.1 Introduction

This chapter will focus on the closing of the project and will highlight achievements of
objectives, the project limitation and future work to dive into the potential enhancement of the
application, then ultimately conclude the project. The goal of this chapter is to provide an
overview of the project’s outcomes and evaluate its current capabilities, limitations and
potential to further refined and expanded to better support pre-depression self-evaluation
assessment. Moreover, this chapter will delve into the contribution of this project and

conclusion.
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5.2 Achievement of Objectives

This section of the chapter is to ensure that the proposed application — MoodMate
achieved the project objectives, thus achievement of the application is shown in Table 5.1

below.

Table 5.1: Achievement of Project Objective of the MoodMate application

Objective

Achievement

This project aims to raise user awareness on
their depression’s levels which can be
achieve by analysing user’s text input and
displaying depression levels depending on

the input.

Achieved through the development of
MoodMate, an application that evaluate
user’s mental condition using PHQ and ASQ
with additional elaboration options for each
The calculated

question in assessment.

output clearly present wuser’s potential
depression level and depression score based

on assessment.

To enables early detection on their mental

health by identifying early signs or

symptoms of depression.

Achieved by combining  structured
assessment with demographics, PHQ and
ASQ with elaboration option in assessment
analysed via Machine Learning model. On
top of that, a rule-based system was
implemented to identify and display top
potential factors for depression, informing

users of possible warning signs based on
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their demographics and keywords found in

their elaborated response.

To develop and implement a tool that is
capable of assessing depression level with
the help of machine learning model, serving
as a functional solution for early self-
assessment, by providing users with potential
depression score and contributing factors to

their depressive state.

Achieved with the completion of MoodMate
Application as a mental health tools that
allows for self-assessment and utilization of
Machine Learning model to support the
evaluation of depression level, by displaying
user’s potential depression level and top
three contributing factors to their mental

state.

According to Table 5.1, the three objectives of the projects were achieved with the development

of MoodMate applications, which allows users to assess their potential depression level and

score using PHQ and ASQ with additional optional elaboration. Then, it also provides early

signs of potential factor contributing to depression with the rule-based system based on user’s

demographic and keywords. Finally, this application serves as a functional mental health tool

for early self-evaluation that utilize a machine learning model when needed.
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5.3 Project Limitation

While this project has its benefits and achieved its objectives, but it is without a doubt
it has its drawback and limitation as well. Identifying these limitations is important to provide
a realistic view of the application’s capabilities and highlight areas for future work with further
improvements and enhancements. The limitations stem from several reasons which include
resource constraints, design choices and feasibilities of project within the project timeline.
Despite overall success of the development of MoodMate applications, several limitations were

identified:

1. Limited Accuracy of Rule-Based Factorings
The potential contributing factor to depression is currently determined using a rule-
based that relies on user’s demographics and keywords matching from elaborated text,
which is not an intelligent system as it only provides factors based on static rules instead
of dynamic factoring. Hence, this undermined the accuracy of user’s actual factor
contributing to their mental crisis and some testers also felt that while it is relatable but

not completely accurate.

2. Lack of Machine Learning Model Adaptability
It is without a doubt MoodMate application relies on a trained Machine Learning
model, particularly in the elaboration section of each PHQ and ASQ questions which is
ensured to be able to accurately determine potential depression level during
development stage. However, due to resource constraints, the model does not support
self-learning based on every new inputted data. Hence, the model is unable to fully

adapt to evolving language patterns and improve dynamically.
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3. Limited Scope of Assessment
The depression detection is focused solely on assessment method which include PHQ
and ASQ with short elaborations, but it does not cover other psychological factors such
as behavioural patterns and environmental triggers which could offer a more

comprehensive understanding of mental health.

4. Lack of Emotional Support Features
While the application can accurately determine potential depression level and
depression score, but it does not have features that offers emotional support such as
healthy coping strategy, support resources or guided interventions which are often

essential in mental health related tools.

All in all, while these limitations are not severely or critical, but it could help frame the
scope and open opportunities for future development and enhancement of the MoodmMate

application.
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5.4 Future works

While the current version of MoodMate meets the core objectives of the project but
future enhancements can help make the application smarter, more adaptive and scalable
because these improvements could focus on refining prediction system, expand functionalities
and incorporate real-world support system to enhance user experience. These enhancement for

future work includes:

1. Enhance Rule-Based Factoring to Intelligent System
The current rule-based system while it is accurate to some extent, but it is only limited
to its rule, therefore, this could be replaced with a more intelligent system that are able
to determine user’s possible contributing factors to depression. This can be done by
using an association technique such as Association Rule Mining that are able to
discover pattern between demographics factors, PHQ, ASQ and elaborated input with

depression factors.

2. Make the Machine Learning Model Adaptive
The current Machine Learning model is used to analysed elaboration text, while it can
make depression level prediction accurate, but it is not able to adapt to new data, hence,
for future work, the project can enhance the adaptability of render it able to learn and
process new text pattern and data. This can make the model re-train user’s input every

time the MoodMate application is used, keeping the model up to date and future-proof.
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3. Admin Analytics Tools - Dashboard
The MoodMate in future could introduce an admin-end user interface that provide
access to authorized personnel to aggregate analytics for early intervention, this system
can include features such as statistic overview of depression level trends based on
demographics and early-warning sign by flagging users with high depression levels.
This administrative analytics tool could provide a general view ofuser depressive trend,
depression level distribution, commonly flagged keywords and other relevant metrics

to support decision-making.

4. Professional Referral System
The application could also include feature that connect users with certified counsellors
or hotline to bridge the gap between awareness and actions. Therefore, with permission,
high-risk users can be flagged for a professional mental health evaluation. Additionally,
the application can integrate in-app chat with professional and system that enable users
to book session with available mental health professionals with push notifications and
reminders used as encouragement for follow-up professionals’ assessments and healthy

coping strategies.

5. Online Deployment and Scalability
The application could be extended to an online or cloud-based hosting platform to
enable wider accessibility beyond its initial form. By deploying it to official app stores
and integrating to cloud-based service can enable the tool to support seamless access

across devices and regular model updates.
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5.5 Contribution

The development of the MoodMate application contributes meaningfully to the
awareness of mental health via technology by providing a free-to-use tool for early depression
test. The pre-depression self-evaluation assessment combine both verified psychological
toolkit such as PHQ and ASQ with optional elaboration analysed using Machine Learning
model to predict potential depression level for user’s awareness of their own mental wellbeing.
Furthermore, the potential contributing factors to depression through a rule-based system
further enhance the credibility and help user gain more insights into their emotional state.
Overall, the application also demonstrates that a low-resource mental health tools can be
developed for individual use that bridge the gap between self-assessment and awareness,

especially for individuals who may not have immediate access to mental health support.
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5.6 Conclusion

In conclusion, the MoodMate application successfully meets all the project’s objectives
by offering a practical and functional tool for user to assess their mental health, particularly
their depression level and score which increases their awareness of their mental wellbeing.
With the integration of Machine Learning model via FastAPI, the application is able to analyse
user’s elaboration of each PHQ and ASQ questions to contribute to overall depression level
based on their assessment provide insightful feedback to users. Additionally, the rule-based
factoring further enhance user understanding by suggesting potential contributing factors based
on their response are able to help them manage their lifestyle. Overall, MoodMate demonstrates
how technology can be effectively utilized to support early mental health awareness, especially
for individuals for who lack the resources for professional help, hence this project highlights
the importance of digital health solutions in promoting mental wellbeing and set direction for
future development in making mental health support more proactive, personalised and

inclusive.
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Appendix A

Project Gantt Chart

Task

Mode ~ Task Name

+» Duration v

Start ~ Finish

1 < < Final Year Project 1 98 days? Mon 7/10/24 Wed 19/2/25

1.1 ba Identify project title and supervisor 10 days Mon 7/10/24 Fri 18/10/24

1.2 s 4 FYP brief proposal 2 days? Fri 18/10/24 Sun 20/10/24

.21 Brief proposal submission 1 day Sun 20/10/24 Sun 20/10/24

1.3 s 4 FYP full proposal 20 days Sun 20/10/24 Thu 14/11/24

131 5 FYP full proposal submission 1 day Thu 14/11/24 Thu 14/11/24

1.4 s « Chapter 1 5 days Thu 14/11/24 Wed 20/11/24

141 5 Chapter 1 submission 1 day Wed 20/11/24 Wed 20/11/24

1.5 s « Chapter 2 18 days Wed 20/11/24 Fri 13/12/24

151 5 Chapter 2 submission 1 day Fri13/12/24  Fri13/12/24

1.6 = 4 Chapter 3 26 days Sat 14/12/24 Fri 17/1/25

161 5 Survey Creation 9 days Wed 1/1/25  Mon 13/1/25

162 5 Chapter 3 submission 26 days Fri13/12/24  Fri17/1/25

1.7 = <« FYP 1 submission 29 days? Fri10/1/25 Wed 19/2/25

1.7.1 & FYP 1 Report submission 0 days Sat 11/1/25  Sat 11/1/25

1.7.2 & FYP 1 Paper submission 0 days Fri 10/1/25  Fri 10/1/25

1.7.3 & FYP 1 Presentation submission 0 days Fri 10/1/25  Fri 10/1/25

.74 & FYP 1 submission 7 days Fri 10/1/25  Sun 19/1/25

1.7.5 ﬁ) Supervisor and Examiner evaluation 7 days Sun 19/1/25  Sat 25/1/25

1.7.6 ﬁ) Ammenmant and Modification period 17 days Sun 19/1/25  Mon 10/2/25

1.7.7 ﬁ) FYP 1 report final submission 1 day Wed 19/2/25 Wed 19/2/25

2 b 4 Final Year Project 2 98 days? Mon 17/3/25 Wed 30/7/25

2.1 = 4 Chapter 4 56 days? Mon 17/3/25 Sat 31/5/25

2.11 }? Development 44 days Mon 17/3/25 Thu 15/5/25
2.1 ﬁ 4 Chﬂpt?l' 4 45 days? Sun 16/3/25 Thu 15/5/25
2.1.1 s Development 41 days Sun 16/3/25  Fri9/5/25
2.1.2 ;?‘ Chapter 4 submission 4 days Fri 9/5/25 Wed 14/5/25
2.2 ﬁ 4 Chﬂpt?l' 5 18 days? Fri 16/5/25 Tue 10/6/25
221 ¢ Development touch up 12 days Fri 16/5/25 Sun 1/6/25
2.2.2 ;?‘ Chapter 5 submission 7 days Mon 2/6/25  Tue 10/6/25
2.3 = <+ FYP 2 submission 26 days Tue 10/6/25 Tue 15/7/25
231 ¢ FYP 2 Report submission 3 days Tue 10/6/25 Thu 12/6/25

(draft)
232 % FYP 2 Paper submission 1 day Fri 13/6/25 Fri 13/6/25
(draft)

2.3.3 ¢ FYP 2 report final submission 10 days Tue 10/6/25 Mon 23/6/25
2.3.4 ;? FYP Symposium 2 days Thu 3/7/25 Fri4/7/25
2.3.5 P Supervisor and Examiner evaluatic 7 days Fri4/7/25 Mon 14/7/25
2.3.6 ¢ Ammenmant and Modification 7 days Fri4/7/25 Mon 14/7/25

period
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Appendix B

Google Form survey

Section 1 of 6

Depression Detection application via
Artifical Intelligence (Al) (FYP 1

questionairre)
B I U & Y

Hello and welcome, My name is Dwayne Chan King Chiu (79242) - a University of Sarawak, Malaysia (UNIMAS)
final year student in Faculty of Computer Science and Information Technology (FCSIT) in Information System
Program pursuing my Final Year Project (FYP) which is an application capable of detecting depression via
Artifical Interlligence (Al) using text-based questionairre approach.

The survey will be divided into 4 sections:

Section A: Demographic Information

Section B: Current Mental Health Awareness

Section C: View on Depression Detection via Artificial Intelligence(Al)
Section D: Preferences for the Application's Features

This survey aims to gather feedback to understand user preferences, expectations, and concerns about an Al-
based depression detection mobile application. Your participation is highly appreciated and you will only need

3-5 minutes to complete this survey. Thank you in advance as this will be a great help to my FYP.

Should you have any inquire, feel free me to contact me via 79242 @siswa.unimas.my

Section 2 of 6

Section A: Demographic Information ¥ :

This section is to gather respondent's demographic information without going into too much detail in case of
any privacy concerns.

Gender *

Male

Female
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Balow 18
18 -21
22 -30
31-40
41-30
51-60

Abowe 60

Highest education level (completed) *

SPM

Pre-University (Diploma / Foundation [ Matriculation / STPM 7 A-Level / STAM [ UEC)e
Bachealor's Degree

Master's Degree

Doctor of Philosophy (PhD)

Cther...

Occupation Stafus
Student
Employed
Unemplayed
Retirad

Cther...
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Saction 3of 6

Section B: Current Mental Health Awarensss ¥
This section aim to gather respondent’s Mental Health Awareness, epecifically depression.
Howr familiar are youw with the sympilomes of depression? ©
1 2 3 4 3
Vary Unfamiliar O O O O O Vary Familiar
Where do you usually get your information about mental health and depression *
Social Media
Friends/Family
Websites
Healthcare Professional
Books
Course/Classes
Other._
Have you ever scught professiconal help or counseling for mental heslth concerns? *
Yee
No
How confident are you in identifying signs of depression in yourself or others? *
1 2 3 4 3
Mat confident at all ':' ':' '~::' ':' ':' Very confident
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Howr serious do you think depression iz as a ment:a:l:heall]'l condition? *
Mot sericus at all . e et st et ery Serious
Howr often do you discuss mental health topics with friends/family members 7 *
Mever ':_:' [:] LJ () [:] Very often

Do you think there iz enough awareness about depreasicn in your country 7 *
Yes
Mo

What sources of information do you trust the mest when it comes to learning about mental
health?

Long-anawer text
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Saction 4 of 6

Section C: View on Depression Detection via Artificial Intelligence]Al)

4

This section aim to gather respondents opinion on detecting depression via the use of Al

Additional Hote: This application only aim to act as a supplementary assessment for those who have no
acess to mental health assessment and DOES NOT aim to replace professional help.

How comfortable are you with the idea of using Al to detect depression? *

Mot comfortable at all et e et et et ery Comfortable

Do you believe Al can accuraiely assess mental health, such as detecting deprezsion? *

Yes
Na

Unsure

Why 7 (Continue from previous question) *

Long-answer text

&

How impaortant do you think privacy and data security are when using an Al application for
depressicn detection?

Not impartant at all o - . - - \ery important
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&

Would you be willing to share personal data (2.9, mood, sleep patterns, activities) for more
accurate depression detection?

Yes
Na

Maybe

How likely are you to use an Albased depression detection app if it were available? *

Mat likely - . - v - Wery likely

What concermns do you have about the accuracy of Al in detecting depression? *

Long-answer text

Section 5 of 6

Section D: Preference for the Application's feature
This section aim 1o gather respondent’s preference on the application's feature

Additional Mote: The assessment would be text-based questionairre.

Would you prefer the app to provide recommendations (recommendation or motivation) *
Yes
No

Other...

What other features would make this app more useful for you? *

Long-answer text
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Section 6 of 6

Thank you very much for your time. v :

Additional Note: This application only aim to act as a supplementary assessment for those who have no
acess 10 mental health assessment and DOES NOT aim to replace professional help

Feedback obtained via the Google Form

Timestam| Gender  Age Highest ec Oceupatic How famil Where do* Haveyou & How eanfi How serio How often Do you thi What sour How comf Da you bel Why? {(Ca How impo Would you How likely What conc Wauld you What other features would make this app more useful foryou?
2025/01/( Male 22-30  Pre-Univer Student 4 Websites; No 3 5 4 No Verified we 4 Unsure  Itis5050:¢ 3 Yes 4 Might give Yes - Offline ~ Withouta 3
2025/01/( Male 22-30  Bachelor's Student 5 Social Mec No ] 1 3 Yes Healtheare 4 No BecauseA 3 Yes 3 It maycau: Yes Simple gar Either ~ With acco ]
2025/01/( Male 22-30  Pre-Univer Student 4 Friends/Fz No 3 5 3 No Health We 3 Unsure  UsingAltc 5 Maybe 4 I'mworrie Yes Maybeadc Either  With acco 5
2025/01/( Female  22-30  Pre-Univer Student 3 Social Mec o 3 5 2 Yes Informatic 4 Yes BecauseA 5 Yes 4 Wronglyd Yes Anappoin Either ~ Withoutar 5
2025/01/( Female  22-30  Pre-Univer Student 5 Social Mec Yes 5 5 3 Yes talk 5 Yes Alisthear 5 Yes 5 notsure Yes warningsi Either ~ Withoutar 5
2025/01/( Male 22-30  Pre-Univer Student 5 Social MecNo 5 5 2 No Academic 5 Yes Alcanana 3 Maybe 5 Contextur Yes User-Frien Offline ~ Withoutar 5
2025/01/(Male ~~ 22-30  Pre-Univer Student 4 Social Mec No 3 5 1Mo Research 4 Yes can narroy 5 Maybe 4 thatits no Yes activitiesr Either ~ Withouta 4
2025/01/( Female  22-30  Pre-Univer Student 5 Social Mec Yes 3 5 3 No DSM-5 (dii 4 Unsure  Alcanbeil 4 Yes 4 Might beir Yes ProvidesuEither ~ Withoutas 5
2025/01/(Male 22-30  Pre-Univer Student 2 Social MecNo 2 3 3 No No 2 N Since hum 3 Yes 4 ltisnotac No no Either ~ Withacco 3
2025/01/( Male 22-30  Pre-Univer Student 4 Social MecNo 3 5 4 Yes KKMWebs 4 Unsure  Basedon¢ 3 Yes 4 The sympt Yes Mini notes Offline ~ With acco 5
2025/01/( Female  22-30  Pre-Univer Student 4 Social Mec o 4 5 1Mo Scientifict 3 No Depressio 5 Maybe 3 SinceAldi Yes Sharingpe Online Wit acco 5
2025/01/(Male 22-30  Pre-Univer Student 3 Social Mec No 2 § 2 Mo From Trair 4 Yes Withvario 5 Yes 5 Noconcer Yes Burnoutd Online  Withacco §
2025/01/(Female  18-21  Bachelor's Student 4 Social Mec Yes 2 5 2Yes Mental he: 2 No Alcant ob 5 Yes 2 Lackof hu Yes LivechatwOnline ~ Withoutar 5
2025/01/( Female  22-30  Pre-Univer Student 4 Social Mec o 4 5 1 Yes Licensed p 4 No nevertry 4 Yes 4 falseresul Yes privacycoiOnline  Withacco 3
2025/01/(Male 18-21  Pre-Univer Student 5 Social Mec Yes 5 4 4 No Joumalart 4 Yes Aican dete 5 Yes 4 Confident Yes Alicenced Either ~ Withacco 5
2025/01/( Male 18-21  Bachelor's Student 2 Social MecNo 3 9 4 No schoolcor 4 Yes Aican rapi 2 Yes 2 Althoughi Yes Ifitcan be Online  With acco 1
2025/01/(Female  22-30  Bachelor's Student 3 Social Mec No 4 5 3 No professior 4 Yes BecauseA 5 Yes 5 Data priva: Yes Beautifuli Either ~ Withacco 5
2025/01/( Male 22-30  Pre-Univer Student 5 Social Mec No 5 5 2 No Governme 4 Unsure  becauseit 5 Yes 4 Almight niYes MaybeafrEither  Withoutas 5
2025/01/: Male 22-30  Pre-Univer Student 3 Social Mec Yes 4 5 3 Mo Certified p 3 Unsure  Withourt: 5 Maybe 3 PersonalirYes Information that sepeWith acco 5
2025/01/ Male 22-30  Pre-Univer Student 3 Social Mec No 2 3 1 No Professior 3 Unsure  Stillnotfa 4 Mayhe 4 Asmentio Yes Unsure Withoutar 4
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Appendix C

UAT Google Form survey

MoodMate User Acceptance Test

Hello and welcome, this google form will be given to respondents who have tested
MoodMate. The sole purpose of this google form is only to get users' feedback on
MoodMate based on the User Acceptance Test (UAT) format which will showcase each of

these component in each question in order:

Usability

Clarity
Performance
Result Screen
Trustin Accuracy
Emotional Impact
Overall Impression
Open Feedback

Then, feedback will be collected for analysis purposes.

dwaynechan123@gmail.com Switch accounts

£% Not shared

* Indicates required question

Is the app easy to use and navigate ? *

Not easy O O O

Very Easy
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Are the questions (Demo/PHQ/ASQ) understandable? *

Not at all O O O O O Very

Does the app lag or crash? *

O Yes
(O Neo

Is the output (score, level, reason) clear? *

1 2 3 4 5

Not clear at all O O O O O Very clear

Did the result seem accurate based on your answers? *

Not at all O O O O O Very accurate
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Did you feel the message in result screen was supportive, not judgmental? *

Not supportive at all O O O O O Very supportive

Would you trust or recommend the app? *

(O Yes
O No
(O Maybe

Do you have any suggestion or recommendations ? *

Your answer

Collected data in excel form

Timestam[_ls the app € Are the que Does the a |s the outpi Did the res Did you fee Would you Do you have any suggestion or recommendations ?

1
A 0025/06/1 5 5 No 5 5 5 Yes Maybe can add suicide helpline
Bl 2025/06/1 5 5 No 5 5 5 Yes add feature that can connect the result to counselors
£ 2025/06/1 5 5 No 5 4 5 Maybe -
Sl 2025/06/1 5 5 No 5 5 5 Yes all good
Gl 2025/06/1 5 4 No 5 4 5 Maybe seperate suicidal risk with depression level
i 2025/06/1 5 5 No 5 4 5 Yes Top reasons a little bitinaccurate
2025/06/1 5 5 No 5 5 5 Yes noissue
2025/06/1 5 5 No 5 5 4 Yes Could include personal mood check
2025/06/1 5 5 No 5 5 5 Yes Recommendation when high depression detected
2025/06/1 5 5 No 5 5 5 Maybe Professionallive chat or chatbot equivalent
el 2025/06/1 5 5 No 5 5 5 Yes Gamified the app, let people learn more about mental health
Ef 2025/06/1 5 5 No 5 5 5 Yes share tips to improve mental fortitude
2025/06/1 5 5 No 4 4 4 Maybe unsure
&Y 2025/06/1 5 5 No 5 5 5 Maybe Was expecting chatbot when Al was mentioned
oY 2025/06/1 5 5 No 5 5 5 Yes no
[l 2025/06/1 5 5 No 5 4 5 Maybe nothing
g 2025/06/1 5 5 No 5 5 5 Yes ways to reduce depression level
N 2025/06/1 5 5 No 5 4 5 Yes unsure if itis actually accurate but reasons are relatable
POl 2025/06/1 5 5 No 5 5 5 Yes moad tracking feature
5 5 No 5 5 5 Yes good

PAl 2025/06/1
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Appendix D

Domain expert (Puan Fauziah from UNIMAS counseling unit) interview materials

Official invitation letter
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Email Request

Temujanji Projek Tahun Akhir

@

Mohamad Nazri bin Khairuddin Yap © &« &« ~ &
To: Fauziah Bee binti Mohd Salleh <msfauziah@unimas.my> Mon 4/7/2025 1:34 PM
Cc: ® DWAYNE CHAN KING CHIU

Assalamualaikum Puan Fauziah,

Selamat Hari Raya Aidilfitri.

Dengan segala hormatnya perkara emel adalah dirujuk.

Saya sebagai penyelia PTA untuk pelajar Dwayne Chan ingin buat janji temu bagi membincangkan PTA pelajar yang berkaitan dengan
masalah depresi

Berikut adalah cadangan janji temu tersebut

Tarikh: 10 April 2025 (Khamis)

Masa: 2.30pm

Tempat: Di pejabat puan

Saya dahulukan dengan terima kasih atas kerjasama serta kesudian puan untuk menjayakan PTA pelajar ini.

Terima kasih.

Ts. Dr. Mohamad Nazri bin Hj. Khairuddin Yap

Whatapps Communications

01:29 M=/ « o8O R . 46%=

< O

Good morning Puan Fauziah, | am
Dwayne - Dr. Nazri's student. May i get
the relevant materials which can be
assist in my fyp?

-PHQ-9 & GAD-7 questionnaire
-suicidal ideation questions

-keywords depressed individuals mostly
use(not compulsory, only if u have any)

Thank you very much, you help are
much appreciate @

11:00 v/

PHQ-9-and-GAD-7.pdf

11:13

Thanks alot, look forward to the suicide

ideation questionsaswell @

PHQ-A_with_depression_qu
estions_and_ASQ_PDFpdf ¢,
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