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ABSTRACT 

 

Nowadays in the society, there is a phenomenon for raising health awareness and encouraging 

healthier lifestyles with the growing use of mobile health apps. However, the issues have been 

discovered such as ineffectiveness in managing the risks of chronic diseases, low user 

engagement, and insufficient features for individualized health insights. Through the 

application of innovative technological approaches and a user centred design approach, this 

project aims to fill these gaps. The Android-based mobile health application will employ ML-

driven algorithms to diagnose the risk of chronic diseases, giving users personalized early 

warnings and proactive health management tools. The proposed mobile health application will 

be considered about user engagement and motivation of using the application which provides 

user engagement features like chatbot as personal health assistant to increase user engagement 

and motivation by achieve healthy lifestyle practice. The proposed application will also be 

leveraging the device's camera, various of assessment, text-sentiment analysis and AI emotion 

recognition technology that will evaluate the user's emotions before offering personalised 

insights and practical guidance to enhance mental and emotional health well-being. The 

application will provide user-friendly interfaces that make it simple to access and use 

personalized health information, goal monitoring and health comparisons of themself. In order 

to create a secure, scalable, and highly user interactive that enables users to efficiently manage 

their general health, the solution will be created in an Agile environment using tools like 

TensorFlow Lite, Firebase, and Kotlin as the primary of programming language in this 

development. 

Area of Study (Minimum 1 and Maximum 2): Mobile Health Application 

 

Keywords (Minimum 5 and Maximum 10): Mobile Health Application, ML-Driven Risk 

Assessment, User Engagement (Chatbot), Emotion Recognition, Personalized Health Insights   
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Chapter 1 

Introduction 

 

Healthy lifestyle practices are goals that people worldwide strive to incorporate into their daily 

routines. These practices aim to improve overall well-being and extend life expectancy. 

Compared to previous generations, the current generation shows a heightened concern for their 

physical health, especially since the Covid-19 pandemic, which caused global panic [1]. During 

this time, the Ministry of Health Malaysia introduced several initiatives to educate Malaysians 

about adopting healthy lifestyle practices [2]. To maximize the implementation of healthy 

lifestyle practices, individuals increasingly seek information about their health [3]. The 

widespread availability of smartphones has provided opportunities for developers to introduce 

health-related applications, benefiting users and creating profitable markets. This includes the 

health sector, where mobile health applications gained popular during the Covid-19 pandemic 

[4]. However, there are variety of mobile health apps has led to a dilemma for users in choosing 

the most effective app for promoting a healthy lifestyle. Mobile health applications (mHealth 

apps) can be broadly defined as tools that provide health-related services, such as sharing health 

information with relevant parties, monitoring personal health, and preventing chronic diseases 

[5]. According to the World Health Organization (WHO), mHealth apps serve as public health 

guidelines supported by mobile devices like smartphones. These apps enable personal health 

monitoring and patient care in the healthcare sector [6]. They are categorized into education-

focused apps for healthcare students, personal health trackers, fitness apps for tracking and 

managing physical activities, and telehealth applications for remote patient monitoring by 

healthcare professionals [7]. mHealth apps are developed due to helping individuals understand 

their health status and provide unique benefits that across various sectors. For instance, in 

education sector, these mHealth apps serve as training tools for medical students, enable them 

to simulating healthcare scenarios and offering access to virtual medical equipment typically 

found in clinics or hospitals [8],[9]. These medical tools allow students to develop decision-

making skills and enhance their knowledge by making mHealth apps an integral part of 

healthcare education [10]. For personal use, mHealth apps are popular among fitness lovers 

and students which aiming to adopt healthier lifestyles. These mHealth apps will record the 

personal health metrics such as steps taken, calories consumed and recommended fitness 

routines for user [11]. The usage of mHealth apps for fitness lover popularity has increased 
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during the Covid-19 pandemic when home-based exercise programs gained popular [12]. In 

this scenario, many fitness lover users were motivated to purchase smart fitness devices which 

these devices provided accurate tracking and increase the commitment to a healthier lifestyle 

[13]. The development of ICT and the internet have significantly boosted the adoption of 

mHealth apps in healthcare. These apps have created a transformative impact on public health 

by improving access to health information and supporting disease management [14],[15]. 

Globally, the popularity of mHealth apps has grown with approximately 99 million downloads 

on platforms like Google Play and the Apple App Store [16]. In Malaysia, smartphone usage 

has directly influenced the adoption of mHealth apps, with a new increase during the Covid-

19 pandemic [17]. Although some groups remain unaware of these apps but they are generally 

demonstrating a positive attitude toward their purpose which indicating potential growth in 

their usage among Malaysians [18]. In conclusion, mHealth apps has offer various significant 

advantages in promoting healthy lifestyles and ensuring overall well-being. However, despite 

their ongoing development to making better, human health will still continue to face new 

challenges with the existing of new and currently for uncured diseases. Therefore, this 

highlights the need for continued awareness and innovation in healthy lifestyle practices even 

with the advancements in mHealth technology in current world. 

1.1 Problem Statement and Motivation 

Through the use of mobile health applications (mHealth) apps, individuals are becoming 

more aware of the importance of maintaining their health. In Malaysian society, mobile 

health applications have become a popular topic of discussion with usage increasing 

particularly among the urban residents [19]. However, despite to this positive trend, the 

overall health of Malaysians is getting worse. According to statistics from the World Health 

Organization (WHO), Malaysia's health index declined from 64.1% to 63.9%, representing a 

0.2% decrease between 2000 and 2021 [20]. One of the primary contributors to this decline is 

due to chronic diseases which also remain the leading cause of death in Malaysia [20]. 

Chronic diseases are not just a national issue but also are considered a global health crisis by 

WHO due to their high prevalence and mortality rates in worldwide [20]. In Malaysia, the 

widespread prevalence of these chronic diseases is largely spread due to the lack of healthy 

lifestyle practices [20]. Certain groups in Malaysia, especially those from low-income 

families often disregard the severity of chronic diseases which viewing them as small matters 

in their daily lives [21]. In this scenario, it highlights that there is a lack of awareness and 

failure to adopt a healthy lifestyle are significant factors contributing to the prevalence of 
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chronic diseases in Malaysia. 

From the perspective of mHealth application, these tools are expected to play an important 

role in reducing chronic disease rates. However, challenges persist in achieving this goal. 

Recent studies have shown that mobile health applications are not yet efficient in mitigating 

the prevalence of chronic diseases [22]. Cost inefficiencies and the design of applications that 

address only specific diseases further exacerbate the problem [23]. Most mobile health apps 

for chronic diseases require users to unlock special features through subscription plans by 

having more accurate diagnostic results from the application and these apps are typically 

focus on just one chronic condition such as MySugr for diabetes, MyTherapy for 

hypertension and Google Fit for obesity. With this, it shows a clear trend which currently 

mobile health apps are built for specific diseases instead of offer diagnosing multiple chronic 

disease [24]. While this may benefit developers to create the apps in a way of faster, cost 

effective and provide a good experience to the user, however at the same time it also creates 

difficult for user. This is because in the perspective of user with several chronic conditions, 

they need to download multiple mHealth apps that are similar by just serving different 

purpose in order to manage their chronic condition which cause frustration to them [24]. 

Beyond chronic diseases, mHealth apps face additional challenges in helping users track 

personal health trends. Many of the technologies in the market lack essential features, such as 

personalized health reports like line chart that could significantly benefit users as they may 

understand about their current health condition [23]. In this case, user might difficult to track 

their health condition progress which they need to manually record it down their health 

condition periodically. Additionally, most applications are required users to manually access 

the feature in the mHealth apps, which increase the burden for users instead of using 

advanced technology such as voice command to mitigate it [23]. 

Another critical aspect is user interaction with mHealth apps. While these apps are designed 

to monitor personal health but they often lack interactive features such as reminders or push 

notifications that keep users continually engaged. Notifications are important in mHealth 

apps which not only they can help users keep track of their health condition and remind them 

of important tasks such as taking medication pills but also boost user engagement. Even 

though this is a small feature in the mHealth apps but it actually has a big positive impact on 

keeping users involved [25]. Furthermore, most of the mHealth apps are lacks of feature that 

user able to ask about health related inquires and also providing recommendation regarding to 

their current health condition. Users require to use reliable external sources like Google to 
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answer their health information questions and find recommendations to managing their 

current health condition [26]. Therefore, this absence of interactive elements leads to 

boredom and eventually a decline in usage [27]. Moreover, mood plays a significant role in 

influencing healthy lifestyle practices. Individuals with a positive mood are more likely to 

adopt healthier lifestyles, whereas those with poor emotional states are less likely to do so 

[28]. Despite the significance of mood in promoting health, many mHealth apps fail to 

incorporate emotional well-being as part of their functionality [29]. Most apps prioritize 

physical activity as the sole measure of a healthy lifestyle while neglecting mental health 

aspects [27]. Without consider integrate mental health into mHealth apps, users might have 

difficulties of knowing overall body health condition.  

Therefore, this project aims to address the challenges identified above by focusing on 

developing a comprehensive mHealth apps that promotes both physical and mental well-

being. 

Moreover, this study proposes improvements to existing mHealth apps by incorporating both 

internal and external physical aspects of health to promote an overall healthy lifestyle. The 

application will utilize ML model to diagnose the risk of common chronic diseases by 

providing users with valuable insights into their health status and increasing their awareness 

of these conditions. In addition to identifying chronic disease risks, the application will also 

allow users to make personal health comparisons and observe trends through descriptive 

statistics such as trend charts and generate a summary of comprehensive health reports. These 

features enable users to view all aspects of their health status in an organized and accessible 

format. 

To enhance user engagement, the application will include AI technology such as chatbot 

which acts as personal health assistant to ensure the users maintain the right track of having 

healthy lifestyle and also motivate users to adopt and maintain healthy lifestyle practices. 

Furthermore, this application will incorporate mood analysis as a crucial aspect of healthy 

living in terms of mental health by leveraging AI technology together with text-sentiment 

analysis to detect and assess the user's emotional state 

 

 

 

 

 



Bachelor of Information Systems (Honours) Information Systems Engineering  

Faculty of Information and Communication Technology (Kampar Campus), UTAR 
    5 
 

1.2 Objectives 

Every project has specific objectives to achieve. Therefore, this project has four main 

objectives: 

1. To developed a machine learning model to diagnose the risk of chronic diseases 

and create awareness for users.  

This objective aims to implement machine learning model that able to analyse health data 

provided by users to predict the risk of developing chronic diseases specifically cardiovascular 

disease, obesity, diabetes and to provide early warnings for severe outcomes such as heart 

attack conditions identified as the most general chronic diseases in Malaysia by the Ministry 

of Health [31]. By offering personalized insights and early warnings, the application will enable 

users to take preventive action and manage their health proactively by addressing potential 

issues before they become worse. 

2. To create a personalized chatbot to increase user engagement with the mobile 

health application.  

This objective aims on developing a personalized chatbot that serves as a “personal health 

assistant” by addressing user inquiries regarding healthcare challenges and preventive 

measures for maintaining a healthy lifestyle. The chatbot will provide personalised responses 

based on user input and will analyse patterns from features like diabetes, journal prompt and 

face emotion data to offer real-time health insights. It will also remember the conversation 

history between users to encourage continuous engagement and support both mental and 

physical health. 

3. To detect user emotions by adopting various analytical tools to assess mental 

health and promote an overall healthy lifestyle.  

This objective involves integrating multiple methods such as text sentiment analysis, mental 

health assessment and potentially facial recognition via the device's camera to capture and 

assess users' emotional states accurately. By providing personalized advice based on real-time 

mood tracking, the application will help users manage their emotional health, promoting self-

awareness and encouraging effective strategies to reduce the negative emotions. Users will 

have the option to express their emotions through text, assessment or images, which will allow 

the system to deliver more precise and context-sensitive recommendations. 
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4. To develop a culturally adaptive, user-friendly Android application with a user-

friendly interface and voice navigation by enhancing accessibility for diverse 

Malaysian users.  

This objective is to design an Android-based mobile health application that is easy to use and 

culturally adaptive for Malaysian users. The application will feature personalized health reports 

based on chronic disease risk assessments and mental health insights. It will include voice 

navigation for improved accessibility and given options to the user which providing support in 

bilingual languages to reduce barriers for different Malaysian communities. The interface will 

be designed to ensure a positive and engaging user experience while continually evolving based 

on user feedback. 

 

1.3  Project Scope and Direction  

This proposed mobile health application will offer a combination of health related and mental 

health application of an overall mobile health application to enhancing both physical and 

mental health. To provide personalized health recommendations, the app will integrate AI-

driven mood detection with AWS Face Rekognition by scanning and presenting user emotion 

evaluations using a mobile device's camera and also having various assessment and comment 

that describe from users in order to get the accuracy of mood user. Additionally, it will use 

developed machine learning model to assess the risk of chronic diseases and offer actionable 

advice on how to manage their health, as well as provide early warnings based on the user 

provided health data. To encourage users to live a healthy lifestyle, the app will include features 

like a chatbot with ChatGPT that acts as a personal health assistant. Users can ask it about 

physical health and mental health concerns. Physical activity tracking such as step count and 

personalized health reports as the last feature of this application which will boost user 

awareness and participation into the practice of healthy lifestyle. This application targets the 

Malaysian community and offers English and Bahasa Malaysia languages. Users can switch 

between these languages based on their preference. 

However, this project has some limitations. One major limitation is its emphasis on non-

clinical, machine learning model that provide evaluations and health engagement methods, 

rather than providing qualified health diagnoses or treatment. The risk assessment in this 

application serves only as a reference to inform users about their current physical and mental 

health and to provide personalised recommendations based on the results while it is not suitable 

for official clinical use. Another drawback is this project application is exclusivity to the 
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Android operating system, which limits accessibility for iOS users and ensures easy 

development and optimization for Android devices. Additionally, the application must follow 

data privacy and security rules to ensure users’ sensitive personal information is not used by 

third parties for their own benefit. 

For the system architecture of this application, the project will use Agile methodology as the 

system architecture which this approach allows for rapid development and frequent updates 

until the application meets user requirements and the standards for a mobile health application. 

The deliverables of this project will include a working app with all module features that 

provides a basic overview of the mobile health application flow. Therefore, this deliverable 

will describe the outcomes related to both physical and mental health of a user and also identify 

the improvement need to be done in this mobile health application which able to ensuring users 

can practice and maintain healthy lifestyle habits. 

 

1.4  Contributions 

The proposed mobile health app aims to make a positive impact by encouraging healthier 

lifestyles and improving both mental and physical health. By using developed machine 

learning model, the application can analyse users' health information to identify their risk of 

chronic diseases. Based on the result it predicted, it will provide personalized advice and 

early warnings by helping users take action to prevent illnesses and support better overall 

public health. 

The application also incorporates features for tracking personal health metrics and generating 

reports by providing users with a comprehensive view of their health. These tools can 

increase awareness and accountability, encouraging users to adopt healthier habits. To further 

engage users, engagement elements such as chatbot will serve as a personal health assistant 

which not only the user can ask about the health-related issues and also user can express their 

frustration to the chatbot which it acts as a listener and provide comfort the user. 

Another society benefit comes from the application is the mood detection feature, which 

analyses users’ emotional states using AI technology and various of technique such as text-

sentiment analysis and mental health assessment to provide tailored feedback and support. 

This helps users identify potential mental health challenges early and offers actionable 

recommendations for improvement [30]. By integrating these advanced technologies, the 

application not only promotes physical activity but also contributes to mental well-being, 

produce a more fostering health awareness society. 
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In summary, the mobile health application combines with developed and trained machine 

learning model for health diagnostics, personalized health tracking, personal health assistant 

and AI-driven mood analysis to deliver a comprehensive tool for improving public health. By 

making health management accessible, engaging and personalized, the application has the 

potential to drive wide spready the adoption of healthier lifestyles and reduce the societal 

burden of chronic diseases and mental health issue. 

 

1.5  Report Organization 

This project report consists of 7 chapters and the details will be explained in the following 

chapters. In Chapter 1 Introduction, it introduces the application and discusses the project 

objectives, scope, motivation and contributions to users and society. In Chapter 2 Literature 

Review, there will be review existing mobile health application related background of chronic 

disease management and mental-health monitor by comparing their features, strength and 

weaknesses. Next, the overall system architecture diagram, wireframe design application, 

machine learning model and system design diagram will be proposed and explain in this 

Chapter 3 System Methodology. In Chapter 4 System Design, it will present and explain the 

application block diagram, flowchart diagram, ERD Diagram, database setup and the 

configuration of relevant external services. In Chapter 5 System Implementation will be 

discussed and presents about the software and hardware requirement, system operation with 

relevant screenshot, the application implementation issues and challenges and conclusion 

remark of each module. In Chapter 6 System Evaluation, it will be discussed the system setup 

and testing result, evaluation of the performance developed machine learning model, the 

project challenges, objectives evaluation and concluding remark based on the results obtain 

from each section. Lastly, Chapter 7 Conclusion and Recommendation will be discussed about 

the project conclusion and provide recommendation for improving the application in the future.  
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Chapter 2 

Literature Review 

 

In this literature review section, there will be two parts. The first part will focus on existing 

reviews of mobile applications and followed by a review of related research papers. This 

section will first present the review of mobile applications and then move on to the research 

paper review. 

 

2.1 Mobile Health Application Review 

2.1.1 Fitbit [32] 
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Figure 2.1.1 Fitbit Application  

Google Fit is a popular health app in Google Play store in which offers features to user like 

heart rate monitoring, activity tracking and nutrition tracking. It follows the guidelines from 

the WHO to promote healthy habits. Not only that, the app introduces the programs like "Move 

Minutes" and "Heart Points" to encourage daily exercise which helping users stay engage and 

motivated.  

Furthermore, Google Fit also lets users track their health over time which giving helpful 

insights into their progress based on the result obtain. This app also has extra benefits which 

its able works with other health apps to combine data from multiple sources by provide the 

experience smoother for users. However, one drawback of this application is that there are 

some features rely on these third-party app connections. Without them, certain advanced 

functions might be limited. 
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2.1.2 Garmin Connect [33] 

 

 

Figure 2.1.2 Garmin Connect 

Garmin Connect is a free health and fitness app available in Google Play Store that offer 

features to user like step counting, calorie tracking, and heart rate monitoring. Not only that, it 

let the users able to customize their workout plans easily. One unique feature that differentiated 

this app to the other app is this app has the ability to measure red blood oxygen levels and 

check cardiovascular fitness in real-time which giving users detailed information about their 

physical health based on the obtain result through user measurement. The app also allows users 

to share their fitness data with others which encouraging social interaction. By maintain the 

user engagement, the app introduces leaderboard feature which lets users to compare their 

progress with friend. Indirectly this will be creating a sense of competition and motivating 

regular use. 

 

However, Garmin Connect has some drawbacks. One of the drawbacks in this app is the 

advanced features like detailed fitness metrics, can only be accessed by connecting to their 

Garmin fitness device which is not cost friendly for users. Not only that, the app sometimes 

faces server downtime by making it hard for users to access their data. Lastly, it mainly focuses 
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on fitness and basic health tracking with limited features for monitoring medical conditions or 

overall, about a personal health. 

2.1.3 EaseIt: An Android based Health Monitoring Mobile Application [34] 

 

 

 

Figure 2.1.3 Easelt Mobile Health Application 
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This Android app called Easelt that specifically developed aims to reduce chronic diseases. 

Easelt helps users monitor their health by tracking key metrics like blood pressure, blood sugar 

and weight so that the user can take precaution and steps to prevent illness. The app also offers 

diet monitoring and provides exercise recommendations for the users which is to support 

healthy lifestyle. Additionally, Easelt also includes a chat feature that lets users to interact with 

health professional in real time and also able to schedule appointments with doctors based on 

their convenience.  

 

Despite these important features has provide benefits to users, however the app has limitation 

such as low user engagement and the lack of leverage of advanced AI technology for detailed 

analysis. Therefore, the researcher suggests that future improvements should include 

integrating AI technology and using cloud-based solutions for better data management and 

system scalability. 

 

2.1.4 MOODIFY: Tailored, Personal and Multifaceted AI Assistant for Young Adult 

Mental Health Issues [35] 

This proposed Android app in the researcher paper called Moodify which is to designed to help 

young adults with early-stage mental health problems. The app has the features of an AI facial 

emotion detection module that accurately recognizes facial expressions and recommends 

personalized music and podcasts for user based on the result to improve the user's mood. 

Indirectly, this real-time assessment helps users to better understand and manage their 

emotions. In addition, the app also has a feature called AI chatbot that uses deep learning 

technique to offer individual coping strategies, mental health support and empathetic 

conversation. Besides on that, Moodify also provides a social community platform where users 

can connect through anonymous group chats and build peer-to-peer relationships.  

 

Despite the application contains many benefit features however the app has some drawbacks 

such as difficulty in detecting complex emotions through facial recognition which limited 

accessibility for people with environmental or physical challenges and also a lack of integration 

with mental health professionals. 
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2.1.5 Youper (Mental Health Application with chatbot) [36] 
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Figure 2.1.4 Youper Mental Health Application 

Youper is a personalized AI-chatbot mental health assessment apps which designed to improve 

user mental-health being, aims to reduce the user’s negative mental health issues. By reduce 

the negative mental health issues, Youper adopt Cognitive Behaviour Techinque (CBT) which 

one of the popular psychological treatments to identify the user’s negative mood and provide 

recommendation as to reduce the negative mood from the users by lead to the users to having 

a positive mindset and also boost their motivation. This app consists of features such as 

personalized AI chatbot that offers effective personalized recommendation based on the user 

current mood, a user friendly-interface which makes the user found it interactively and increase 

engagement of using the app.  It also provides a summary of user mood report by tracking the 

user’s mood everyday consistently which allow user to identify their mood trends pattern and 

create awareness into it if the trends show not optimistic result.  

 

Although it might seem these features has provided many benefits to the users, however this 

app contains limitation into it.  This app   is significantly requiring user engagement to provide 

their mental health by manually input. The chatbot will not notify or methods that aware the 

users to record their mood to understand their personal mental health growth. Not only that, 

Youper required subscription   in order to utilize the usage of apps which are not cost efficiency 

for user. User may able to use it but able to use it in limited feature. Youper apps also require 

a stable internet connection as the chatbot relies on stable and good internet connection to 

provide analysis and suggestion from the reliable internet sources. 
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2.1.6 Wysa (Mental Health Application with Chatbot) [37] 

 

 

Figure 2.1.5 Wysa Mental Health Application 

Wysa is an AI-chatbot personal mental health assessment apps which provide users a good 

recommendation insight of encounter mental health issues. It contains the AI chatbot of 

“penguin” avatar acts as personal mental health coach by provide CBT technique leads to 

positive mental health well-being. It consists of feature such as personalized AI-chatbot which 

will interactive with user to increase user engagement that able to access by anytime without 

concern about the time matter, mood tracking which user able to log their mood condition and 



Bachelor of Information Systems (Honours) Information Systems Engineering  

Faculty of Information and Communication Technology (Kampar Campus), UTAR 
    17 
 

track for their mood trends to understand their mood behaviour over time. It also ensures about 

data privacy while user will be acts as anonymous in this app without knowing by the third 

parties. Users able to express their current condition without concern about their information 

will be used by the external parties. Not only that, it also provides some simulation video such 

as meditation exercise which guide users step by step to aims to improve mental well-being.  

 

Although seems provide useful feature to users, however it might have some limitations in this 

app. While Wysa consists of powerful AI-chatbot to assess the user mental health, however it 

does not guarantee that the assessment made by the AI chatbot will be accurate as the current 

user mental health. In other words, it highly depends on how user write their message to the 

chatbot to express their emotions or feeling. If the users are not good enough to express their 

emotion on the message, it might possibly have a wrong result from the AI-Chatbot. Not only 

that, it also requires user engagement of using the app to log their mood to the AI-Chatbot to 

do the analysis. Without user interaction, the AI-Chatbot could not produce an accuracy report 

based on the user mental health and AI-chatbot will also not notify if the user forgets to log in 

their mood on that day. The app is only available in English Language which is problem of 

language barrier for the user. 

2.1.7 Woebot Health – Chatbot with Mental Health Application [38] 
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Figure 2.1.6 Woebot Health – Chatbot with Mental Health Application 

Woebot health is a powerful AI-chatbot app that provide personalized mental health support to 

user by adopt CBT technique to improve user’s mental health. This app consists features such 

as interactive AI-chatbot where users will input their emotions through the conversation with 

the chatbot and it will respond based on the personalize recommendation to the user of their 

emotion. The chatbot not only just act as friendly personal but it will also remind the users 

during their daily lives about their current mood which is the special features in this app. This 

AI-chatbot will analyse and track user emotion and provide a trend mood report for user to let 

them aware about the trend pattern of their mood. The chatbot will also provide the simulation 

video of improve positive mental health well-being if the user trend pattern is worse as to ensure 

the user mood is always maintain in the positive trend pattern. User able to chat with the chatbot 

anytime, anywhere as long as a stable internet connection which provide accessibility to the 

user. In this app, user will be act as anonymous where they can express their emotions freely 

with the chatbot without concern about offending someone as this app ensure the privacy 

conversation to the users.  

 

It seems that this app has provide many significant benefits to the user maintain positive mental 

health well-being however it also has limitations into it. Woebot health relies on text-based 

message only where user able to express their emotions are through manual input only with the 

chatbot. In other words, there will be have a possible that the chatbot will not fully understand 

about the user emotions as the chatbot will analyse the text that input by the user which might 

occur accuracy problem. Not only that, this app has just available in English language which 

may occur language barrier problem as not all users have a strong fundamental English to 
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understand it. This might be a problem for users who are in senior citizens age or who are just 

primary school as for their highest education level. The app will also need a stable and good 

internet connection which is not suitable for the users who live in the rural area. 

2.1.8 Moodfit – Mental Health Application [39] 

 

Figure 2.1.7 Moodfit – Mental Health Application 

Moodfit is a mental health app that available on both iOS Apps Store and Android Google Play 

Store that helps users to track and improve their emotional health. The app includes features 

like record the mood data and daily mood assessments which are combined with other health 

data such as sleep and exercise. Next, Moodfit also in an easy-to-use dashboard shows changes 

in mood over time and highlights the connections between the user’s personal lifestyle factors 

and emotions. This is because, Moodfit wants to makes it simple to track daily moods by 

offering customizable questions that encourage users to reflect on their feelings. In addition, it 

also supports syncs data from external sources like exercise apps and sleep monitors and uses 

this information to give personalized suggestions such as mindfulness exercises or fitness tips 

as to help users feel better. 

 

Furthermore, Moodfit has its own speciality which is its complete and user-friendly design. By 

merging objective lifestyle data with users' personal mood reports, Moodfit offers a full view 

of mental health and encourages proactive self-care to user as to maintain the user in practicing 

the healthy lifestyle. Not only that, its interactive design and daily check-ins help keep users 
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engaged while the personalized guidance assists them in understanding and managing their 

emotions.  

 

However, Moodfit also has some drawbacks. Firstly, Moodfit are relying on self-reported data 

which can lead to inconsistent data quality that may affect accuracy of the data result. 

Additionally, the app might not be suitable for those with serious mental illnesses as it is mainly 

designed for light to moderate emotional issues. Next, there are some advanced features require 

a subscription fee from user which can limit access for them and there are concerns from users 

about the privacy of sensitive personal information. 

2.1.9 MySugr – Diabetes Management App (Chronic Disease) [40] 
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Figure 2.1.8 MySugr – Diabetes Management App (Chronic Disease) 

MySugr is a popular mobile health application that available both in Android Google Play 

Store and also Apps Store for iOS user that designed specifically for diabetes management 

which allowing users to efficiently track and manage their condition. The application only 

supports a single platform for tracking vital health information such as blood sugar, insulin 

dosages, food intake and physical activity. The data in this application will be shown in simple 

visualizations like trend charts and comprehensive health reports and users have the option to 

enter the data themselves or use device integration such as wearable devices. 

Not only that, MySugr also includes gamification features in the application such as challenges, 

awards and achievement tracking to encourage users’ engagement and help users stick to their 

management schedules. Based on the user-inputted for logged information, the feedback is 

provided on an individual basis which enabling proactive daily activity changes and general 

health care. There is one speciality in this MySugr's application which is it has the integrated 

diabetes treatment model. The application provides more informative information about a 

user's status by integrating several health parameters into a single and user-friendly platform. 

This gives users the ability to combine their lifestyle and glucose control into a single and 

straightforward format. 

Therefore, this app has been demonstrated that an engaging of gamification-based design that 

offers rewards for positive behaviour improves long-term user retention and treatment plan 
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adherence. Additionally, the personalized insights and useful suggestions enable users to make 

informed choices that may improve their health. 

 

Although this app may have many advantages, there are some drawbacks to this app as well. 

Firstly, if users are not careful when entering their data, the system will continue to process the 

mistake human entry which may result in inaccuracies and inconsistencies of data. In this 

situation, human entry is still a significant factor even if the program does provide connectivity 

with a wide range of devices for automatic data entry. Furthermore, while most of MySugr's 

primary features are free however there are still have premium feature that typically charged 

for which may limit some users' access. Given the sensitive nature of the health data being 

handled and the need for strong security measures, data privacy also plays a role in this 

situation. Lastly, even though MySugr works well for managing diabetes, its features and 

design are quite specific to this condition but it also at the same time making it difficult to use 

for other chronic conditions without significant changes. 

2.1.10 MyTherapy (Chronic Disease App) [41] 
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Figure 2.1.9 MyTherapy (Chronic Disease App) 

MyTherapy is an integrated mobile health application that available in Android Google Play 

Store and iOS app store that uses integrated health status monitoring and improved medication 

compliance to help manage chronic conditions. MyTherapy has many features such as it able 

to customized adherence based on reminders, full dose logging, and reports on symptoms, 

mood and vital signs. In addition, in order to ease of use for users to keep accurate health 

records, the data collection makes it possible to create thorough health reports that are simple 

to share with medical professionals also facilitating a more educated and cooperative approach 

to disease management. In terms of functionality, MyTherapy has a speciality for its user-

friendly, intuitive design and navigation which able to appeal to a wide range of users, 

including people who are not technical. 

 

The app also has an ability to handle multiple languages and schedule that allows users of 

diverse backgrounds to customize the program and to meet their own specific requirements. 

The design of the app has focus on simplifies the user experience and provides a comprehensive 

picture of a person's health by combining multiple aspects of health monitoring such as 

medication adherence and daily health measurements into one system. 

 

Although this app provides useful features to the user however there are some of existence 

limitations have been found in this app. Firstly, the app is reliance on human data entry which 

is the one of its primary drawbacks if the users submit their data incorrectly or at the wrong 

time, this might result in errors and inconsistencies. Furthermore, although the app is excellent 
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at monitoring and reporting health data, it lacks of advanced artificial intelligence (AI) features 

that may be used to analyse trends, predict possible health problems or provide early warning 

signs. Additionally, the lack of AI-driven data prevents the app from providing proactive and 

personalized health suggestions which would make it a more useful early intervention tool. 

Furthermore, there is a lack of connection with more comprehensive electronic health record 

(EHR) systems which may make it more difficult for patients and their healthcare professionals 

to transmit critical health information. 

 

2.2 Research Paper Review 

 

2.2.1 Evaluation on the Persuasive System Design Model for Human Wellbeing in Mobile 

  Health Application [42] 

 

Figure 2.2.1 Persuasive System Design Model 

This paper explores how persuasive technology can influence people to adopt healthier 

lifestyles, especially through mobile health apps. The researchers introduce a system called 

Persuasive System Design (PSD) that encourages users to add healthy habits to their daily 

routines. PSD serves as a motivator for regular exercise and overall wellness and includes four 

main parts. 

The first part which called Primary Task Support is to help users meet their health goals by 

providing tools to allow them track their fitness and health data. The second part, is Dialogue 

Support which to keeps users engaged by offering interactive features such as rewards and 

badges for reaching milestones or chatbot as personal health assistant. The third part is the 

System Credibility Support which to builds trust by providing clear, accurate, and useful 
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information for users to ensure there use the app without concern of data privacy issues. The 

fourth part of this design is called Social Support to encourages community by allowing users 

to connect with friends and family which boosts motivation and accountability of the user.  

 

Although the system is effective in keeping users motivated with positive reinforcement, 

however the app also has some limitations such as not leverage of AI technology to analyse 

health data for deeper insights and also not considering the emotional side of a healthy lifestyle. 

Therefore, the researcher suggests that adding these features could make it even more effective 

and improve the overall user experience. 

 

2.2.2 Use and Effectiveness of Mobile Health Applications for Stress Management and  

  Emotional Self-Regulation in Adult Workers: A Systematic Review [43] 

This research paper reviews the effectiveness of eleven mHealth apps available on the market 

for stress reduction and emotional self-regulation. These apps provide features such as 

structured modules, guided mindfulness exercises, educational content and helpful techniques 

like body scans, mindful movement, gratitude diaries and breath monitoring to boost users' 

emotional in a way better. Based on this paper the, the researcher mentioned that these apps 

lead to significant improvements in emotional self-regulation and work-related satisfaction and 

they help to reduce perceived stress, burnout and symptoms of anxiety and depression. Not 

only that, it also mentioned about the better user engagement and higher adherence were linked 

to features such as reminders, flexible session durations and user-friendly interfaces. Not only 

that, in this paper, the researcher also mentioned that some studies also reported that mHealth 

apps are cost-effective and easily scalable compared to traditional face-to-face interventions 

with mindfulness-based programs consistently showing positive outcomes. 

 

However, the reviewed by the researcher also identified drawbacks such as the need for more 

personalized content and variations in effectiveness among different users. In conclusions, the 

researcher has highlighted the need for tailored features, focused interventions and intuitive 

app design to enhance the accessibility, usability and overall impact of these apps. 
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2.3 Summary Comparison Table for Mobile Health Application Review 

 

Table 2.3 Comparison for Mobile Health Application Review 

App Name Type Key Features Strengths Limitations 

Google Fit General fitness 

tracker 

Heart rate, 

activity, 

nutrition, Move 

Minutes, Heart 

Points 

Tracks over 

time, works 

with many 

other apps 

Some features 

need third-

party 

connections 

Garmin 

Connect 

Fitness and 

health tracker 

Steps, calories, 

heart rate, 

SpO₂, cardio 

fitness 

Real-time 

oxygen and 

fitness data, 

social 

leaderboards 

Advanced 

metrics need 

Garmin device, 

occasional 

server 

downtime 

EaseIt Chronic 

disease 

monitor 

Blood pressure, 

blood sugar, 

weight, diet 

and exercise 

tips, chat with 

health 

professional 

Full health 

chat, doctor 

appointment 

booking 

Low user 

engagement, 

no advanced 

AI for deep 

analysis 

Moodify Mental health 

assistant 

Facial emotion 

detection, 

music or 

podcast 

suggestions, AI 

chatbot, 

anonymous 

group chat 

Real-time 

mood help, 

social support 

Hard to read 

complex 

emotions, no 

pro-therapist 

integration 

Youper Mental health 

chatbot 

AI chatbot 

using CBT, 

mood tracking, 

daily mood 

report 

Personalized 

CBT tips, 

mood trend 

charts 

Manual mood 

input needed, 

subscription 

fee, needs 

internet 

Wysa Mental health 

chatbot 

Penguin-avatar 

AI coach, CBT 

chats, mood 

log, meditation 

videos 

Private, 

anonymous 

chat room, 

mood trends, 

guided 

exercises 

Chat accuracy 

depends on 

user text, only 

English, needs 

internet 

Woebot 

Health 

Mental health 

chatbot 

CBT-based AI 

chat, daily 

mood 

reminders, 

mood trend 

reports, guided 

videos 

Always-on 

chat, mood 

tracking, 

privacy 

Text-only input 

limits 

understanding, 

English only, 

needs internet 
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Moodfit Mental health 

tracker 

Mood log, 

daily 

assessments, 

dashboard 

linking mood 

to sleep or 

exercise, 

provide tips 

Clear mood-

lifestyle view, 

data sync 

Self-report 

may be 

inconsistent, 

some features 

require 

subscription 

MySugr Chronic 

Disease 

Diabetes 

management 

Blood sugar, 

insulin, diet, 

activity logs, 

charts, 

gamification 

features 

Easy charts, 

fun challenges, 

integrated 

model 

Manual data 

entry errors, 

premium 

features cost 

money 

MyTherapy Chronic 

Disease 

condition 

helper 

Medication 

reminders, 

dose logging, 

symptom, 

mood or vital 

reports, 

multilingual 

language 

Easy to use, 

shareable 

reports, multi-

language 

Manual entry 

only, no AI 

analysis, no 

EHR 

integration 

 

2.4 Limitation of Previous Studies 

Based on a review of existing mobile health apps, each of the application that contains own 

weaknesses and missing the features especially which does not include diagnosing for chronic 

disease and also mental health well-being. For example, Garmin Connect and Fitbit only track 

basic metrics like steps and heart rate. They do not predict or warn about chronic disease risks 

even though conditions like diabetes and CVD cause the most deaths globally in the world. 

Next, for Google Fit, while it is useful but it cannot easily share data with other health apps. 

This application has limited its ability to combine multiple data sources in order to provide a 

comprehensive picture of a user’s health. EaseIt offers blood-pressure and blood-sugar tracking 

but it does not use AI technology to analyse trends or give personalized advice. Moodify, 

Youper, Wysa, and Woebot applications all focus on mental health chat features but they 

struggle to analyse complex emotions accurately. Moodfit and MySugr provide good 

dashboards and gamification for their application but they rely on manual data entry and often 

lock advanced features behind subscriptions. MyTherapy helps with medication reminders but 

lacks AI analysis and cannot connect to broader medical records. 
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In the academic studies, it also has similar gaps appear. Most papers on persuasive design or 

stress-management apps do not use AI to give deep and personalized health insights or predict 

chronic-disease risk. They also rarely measure a user’s emotional state alongside physical 

metrics which missing a full view of a person overall health well-being. Research on 

gamification shows it can boost short-term engagement but few studies test whether badges, 

leaderboards, or challenges really keep users coming back over the long term. However, there 

is no proof for the researcher to proof it so the developers cannot know which game elements 

truly help people adopt healthier habits and also what are the methods to increase the user 

engagement to use the application. 

2.5 Proposed Solutions 

To address this problem, the proposed mobile health application will have several features that 

solving the existing problem encountered from the application and research paper. 

 

Firstly, the app will use developed and trained ML algorithms to analyse users’ health data and 

predict their risk of common chronic diseases which we target for cardiovascular disease 

(CVD) which can lead to heart attack, diabetes and obesity. We will train the ML algorithms 

on large and reliable datasets that include real patient measurements such as blood sugar level, 

BMI and frequency of meal consumption. When a user enters their personal health data with 

our application, the ML and AI will compare it to known the user patterns and deliver a clear 

risk score which are low, moderate or high risk along with simple and personalised advice on 

how to lower their risk. 

 

Next, to keep the users engaged, the application will have a feature of friendly chatbot that acts 

as a personal health assistant. This chatbot will answer questions about related on healthcare 

and mental health. The chatbot remembers the conversation history which increases user 

satisfaction and makes the conversations feel more natural as if chatting with a personal virtual 

health assistant. Indirectly, this will improve user engagement which encouraging users to 

interact with the chatbot for their enquiries in the future. By talking naturally with the chatbot, 

users will feel supported and motivated to stick with healthy habits. 

 

Moreover, the app will also track emotional well-being. The feature will be using on device AI 

camera-based facial analysis and also an optional of user to let user do various of mental health 

assessment and describe the user current mood by using text. In this case, it can detect how a 
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user feels happy, stressed or sad and offer personalised tips to improve their mood. All mood 

result will be stored in the database so the user able to view trends over weeks or months by 

helping them understand how their feelings and physical health connect. 

 

Finally, the app’s interface will adapt to each user’s language and needs. It allows users to 

choose the language they are most comfortable with when using the application, offer large 

with clear text and include voice navigation so that anyone even those with limited literacy can 

tap, speak or listen to guidance. This culturally sensitive, accessible design ensures that a wide 

range of Malaysian users can easily track their health, receive AI-driven insights and stay 

engaged for the long term 
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Chapter 3 

System Methodology/Approach 

 

During this project, each module will be developed by following the Software Development 

Life Cycle (SDLC) guidelines and using the Agile method as the development approach for 

this Mobile Health Application. 

 

3.1 Agile Methodology 

 

Figure 3.1.1.0 Agile Methodology Development Technique 

1. Requirement Phase  

In this requirement phase, we will start by gathering everything that we need to build the 

applications. In other words, during this phase, we have a laptop with Android Studio installed, 

setting up our Firebase database and also Firebase Storage, choosing Kotlin as the 

programming language and choose ML development tool which is TensorFlow Lite for our 

ML models.  

2. Design Phase  

Next, we turn those requirements into simple screen sketches and diagrams for system 

architecture design. For screen sketches, we will be using Figma to draw each screen such as 

login, dashboard, risk results, chat, mood check and settings. We also map out how data moves 

for example from Google Fit into our risk engine by using draw.io for system architecture 
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design for our applications. Once we drawn finished, we review these sketches, fix anything 

confusing and only move on when the screens and also the diagram make sense. 

3. Development Phase  

In this phase, we will start to build the app in small steps called sprints. In each sprint we add 

one feature such as firstly add the risk checker, then the chatbot, after that is mood detection 

and finally the adaptable interface. We will write the code and connect with the ML models 

and make sure each part able to connect with Firebase correctly. Each sprint ends with a quick 

demo to show what works. 

4. Testing Phase  

After each sprint, we will test the new feature. We will pretend as the user and try the real 

actions such as logging in, syncing health data, running a risk check, chatting with chatbot and 

checking mood. Once we tested, we will write a simple test in code to catch errors early and 

fix any bugs right away. Our goal in this phase is to make sure each part works as expected 

before we build more. 

5. Deployment Phase  

During this phase, when all the features have passed, we will prepare an Android Device that 

already contains of our application for the test track. The testers might be from friends or 

relatives which will install the app and try key flows such as login, risk assessment, chat with 

chatbot and mood input. In this case, we will watch for crashes, slow load times or installation 

problems. Any issues found will be fixed before we open the app to more users. 

6. Review Phase  

Finally, we will gather feedback from our testers. We will ask easy questions like “Was the 

risk score clear?” or “Did the chatbot provide you the accurate respond?”. Then, we will look 

at the app performance such as startup time, AI response speed and jot down the user 

suggestions. Once we review everything, we will make small fixes such as improve text, adjust 

AI settings or smooth out the UI. In this case, it will ensure the app is solid and user-friendly 

before the full release to the real user to use it the application. 
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3.2 System Design Diagram/Equation 

 

3.2.1 Wireframe Interface Application 

In this section, the wireframes design show how the application interface will look starting 

from the login screen to the user profile module. 

 

 

Figure 3.2.1.0 Wireframe Design (Sign up and Login Module) 
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Figure 3.2.1.1 Wireframe Design  

(Sign Up for Google Sign-in Method and Main Interface Screen) 
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Figure 3.2.1.2 Wireframe Design (Chronic Disease Risk and Mental Health Dashboard) 
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Figure 3.2.1.3 Wireframe Design (Diabetes Risk Interface and Result) 
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Figure 3.2.1.4 Wireframe Design (Obesity Risk Interface and Result) 
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Figure 3.2.1.5 Wireframe Design (Cardiovascular Disease Risk Interface and Result) 
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Figure 3.2.1.6 Wireframe Design (Chatbot Interface) 
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Figure 3.2.1.7 Wireframe Design (Face Recognition Interface and Result) 
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Figure 3.2.1.8 Wireframe Design (Journal Interface and Result) 



Bachelor of Information Systems (Honours) Information Systems Engineering  

Faculty of Information and Communication Technology (Kampar Campus), UTAR 
    41 
 

 

Figure 3.2.1.9 Wireframe Design (Mental Health Assessment Interface and Result) 
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Figure 3.2.1.10 Wireframe Design (Breathing and Mindfulness Exercise Interface) 
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Figure 3.2.1.11 Wireframe Design (Health Report Interface) 
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Figure 3.2.1.12 Wireframe Design (Update Profile Interface) 
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3.2.2 System Equation 

3.2.2.1 Body Mass Index (BMI) [44] 

Formula 

 

𝒘𝒆𝒊𝒈𝒉𝒕(𝒌𝒈) × 𝒘𝒆𝒊𝒈𝒉𝒕(𝒌𝒈)

𝒉𝒆𝒊𝒈𝒉𝒕(𝒄𝒎) × 𝒉𝒆𝒊𝒈𝒉𝒕(𝒄𝒎)
 

 

Figure 3.2.2.1 BMI Category 

BMI is a one of the most famous and simple way to check if your weight is healthy based on 

your current height. It is calculated by dividing your weight (in kilograms) by the square of 

your height (in meters). The purpose of using BMI is to quickly estimate whether you are 

underweight, normal weight, overweight or in obesity category which can help identify 

potential health risks related to weight, such as heart disease or diabetes. 
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3.2.2.2 Patient Health Questionnaire-9 (PHQ-9) [45] 

 

Figure 3.2.2.2.1 Patient Health Questionnaire (PHQ-9) 
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Figure 3.2.2.2.2 Patient Health Questionnaire Scoring (PHQ-9) 

 

The PHQ-9 is a standard clinical tool used to diagnose and measure the severity of depression. 

It features 9 questions scored from 0 to 3 with a total score of defining severity levels from 

Minimal to Severe. This allows users to assess their symptoms and monitor changes in their 

mental health over time [reference] 

 

3.2.2.3 Accuracy [46] 

Formula 

𝑻𝑷 + 𝑻𝑵

𝑻𝑷 + 𝑭𝑷 + 𝑻𝑵 + 𝑭𝑵
 

where 

TP = True Positive 

TN= True Negative 

FP= False Positive 

FN= False Negative 

 

The accuracy formula above is to measures the overall correctness of the ML model. It is 

important because it helps us evaluate whether the ML model is suitable to integrate into our 

application. 
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3.2.2.4 Precision [46] 

Formula 

𝑻𝑷

𝑻𝑷 + 𝑭𝑷
 

where 

  TP= True Positive 

  FP= False Positive 

The precision formula above shows how often the ML model positive predictions are correct. 

It helps us see how many predicted positives are actually wrong and decide whether the ML 

model performance is good enough. 

 

3.2.2.5 Recall [46] 

Formula 

𝑇𝑃

𝑇𝑃 + 𝐹𝑁
 

where 

  TP= True Positive 

  FN= False Negative 

The recall formula above shows the ability of how well ML model finds the actual real 

positives. A higher recall is better because it means the model correctly detects more of the real 

positive cases. 

 

3.2.2.6 F1-Score [46] 

Formula 

𝟐 × 𝑷𝒓𝒆𝒄𝒊𝒔𝒊𝒐𝒏 × 𝑹𝒆𝒄𝒂𝒍𝒍

𝑹𝒆𝒄𝒂𝒍𝒍 + 𝑷𝒓𝒆𝒄𝒊𝒔𝒊𝒐𝒏
 

 

The F1-score formula combines precision and recall to measure how well the ML model finds 

true predictions while avoiding false predictions. It is useful because it shows if the ML model 

can handle an imbalanced dataset and helps us decide if the model is good enough to use in our 

application. 
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3.2.2.7 AUC-ROC Curves 

 

Figure 3.2.2.6.1 Sample Screenshot of ROC Curves  

The AUC-ROC curve value shows how well an ML model can tell the difference between 

correct and wrong predictions. A higher AUC value means the model is better at making this 

difference and can be considered to have good and stable performance. 
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3.2.3 System Architecture Diagram 

 

Figure 3.2.3.1 Three-Tier Architecture Diagram 

Based on the figure above shows the architecture diagram which use Three-Tier Architecture 

Diagram for Mobile Health Application. When the user opens the app, the interface will adapts 

based on the user device and preferences and a built-in scheduler decides when to send gentle 

reminders for example, “Your mood matters! Consider tracking how you're feeling today”. The 

login screen uses Firebase Authentication method so that each person’s data stays private. The 

user’s step count will first be taken from the Google Fit API. If no data is found, then it will 

check Firebase Firestore to see if the user’s step count data is available there. Next, the user 

can enter health measurements such as heart rate, blood sugar levels, blood pressure levels and 



Bachelor of Information Systems (Honours) Information Systems Engineering  

Faculty of Information and Communication Technology (Kampar Campus), UTAR 
    51 
 

these inputs will feed directly into a tiny machine learning model which called TensorFlow 

Lite file and ONNX Model file that instantly calculates risk scores for CVD as the leading 

cause of heart attack, diabetes and obesity risk and displays them in clear, color-coded warnings 

with personalised advice that obtain from ChatGPT and the data will be stored into Firebase 

Firestore. 

 

At the same time, the app offers a chat screen powered by ChatGPT via the OpenAI API. 

Whenever the user asks questions like “Give me some health tips?” or “Suggest an exercise 

routine for me?”, the app will send the text with to ChatGPT with the valid API key service 

and responses with friendly and personalized reply. Not only that, the same service also handles 

text sentiment checks such as any free-form message the user types are sent with a prompt 

asking “Is this positive, neutral or negative?” for simple mood identification.  The data will be 

stored into the Firebase Firestore as the user does not need to worry about past messages 

because the chatbot remembers the conversation history. This makes the conversation smooth 

and natural which makes the user feels like they are talking to their own personal health 

assistant. 

 

For emotion detection, the app provides three methods which giving users options to choose 

from. First, the user can capture an image using their device camera which later will be sent to 

AWS Face Rekognition through the API service for emotion analysis. Once the analysis is 

done, AWS Face Rekognition will sends back the result and the device displays it to the user. 

If the user does not capture their face, they can share their feelings or thoughts through the 

journal prompt module. This uses ChatGPT to analyze the text and provide personalized advice 

along with a motivational message if the user is feeling down. The user also has the option to 

take a mental health assessment that know about their current mental health condition. After 

completing the questions, the system calculates the score and sends it to ChatGPT to provide 

personalized advice. Based on the score, the system will also suggest suitable activities for the 

user. All the result data will be stored in Firebase Firestore which allowing users to track their 

mental health over time. 
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3.2.4 Use Case Diagram and Description 

 

Figure 3.2.4.1 Use Case Diagram 

The use case diagram above illustrates the main methods of how a user interacts with the mobile 

health application by showing each feature as a use case and how they connect to each other. 

The diagram has a single User actor. Every user must first Register or Login Account which 

this includes syncing their health, sleep and step‐count data from Google Fit API so that their 

dashboard is always able up to date. Once the user logged in, the users can View or Update 

Profile Information, receive notifications from mobile health application and changing 

settings like language preferences that extends from this use case. 

 

From the user profile or dashboard, users View Personal Health Dashboard which an action 

that includes both data sync and running the core features in this mobile health application 

which are Implement Risk Assessment and Implement Mood Assessment of their routines. 

When the dashboard displays risk scores and mood results, it is also Provide Personalized 

Advice or Suggestions based on those assessments. Users may also able to choose Input 

Mental Health condition which this directly includes the mood assessment use case. 
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For conversational support, users can Chat with the Chatbot and ask questions related to 

healthcare and mental health. The chatbot will respond based on the user’s questions and users 

can also follow up because the chatbot remembers the conversation history.  Finally, users can 

Change User Preferences at any time which this extends from viewing or updating their 

profile information and switching the application language based on their preferences. 

 

In conclusion, the use case diagram shows that every high-level action which are dashboard 

viewing, mood input, chatbot, risk check that relies on underlying services which are data sync, 

assessments, advice and that changing settings or profiles can extend or modify those 

behaviours. This clear structure diagram ensures each feature is connected to the right 

processes and that users are always get up-to-date data, personalized insights and full control 

over their preferences. 
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3.2.5 Activity Diagram 

3.2.5.1 Sign-Up Module 

 

Figure 3.2.5.1 Activity Diagram (Sign Up Module) 

The activity diagram above shows the actors involved in the Sign-Up module and the process 

of creating account in this application. In this module, the User, System and Firebase will 

interact each other in order to complete the sign-up process. Each actor has its own functions 

and decisions to ensure data flows smoothly between them. Regardless of the sign-up method 

such as Google Sign-In, the account creation will go through this Sign-Up module which to 

ensure the efficiency of the application. 
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3.2.5.2 Log-In Module 

 

Figure 3.2.5.2 Activity Diagram (Login Module) 

The activity diagram above shows the authentication process that verifies users before they 

access the application. In this module, the actors interact to ensure authentication runs smoothly 

and to prevent anonymous users from entering and misusing the app. Each actor has specific 

functions and decision points to keep the system and data flow efficient. All login methods will 

follow this authentication flow as to ensure the system able to work smoothly. 

 

 

 

 

 

 

 

 

 

 

 



Bachelor of Information Systems (Honours) Information Systems Engineering  

Faculty of Information and Communication Technology (Kampar Campus), UTAR 
    56 
 

3.2.5.3 User Profile Module 

 

Figure 3.2.5.3 Activity Diagram (User Profile Module) 

The activity diagram shows the update personal information process when the user updates 

their personal information in the application. The user, system and Firebase interact each other 

to ensure a smooth update and data flow process. Each actor performs its specific tasks and 

handles errors during the profile update. 
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3.2.5.4 Diabetes Module 

 

Figure 3.2.5.4 Activity Diagram (Diabetes Module) 

The activity diagram above shows the process and data flow for the Diabetes module. In this 

module, the user, the system, ChatGPT as an external service and Firebase interact to ensure a 

smooth user experience. The Diabetes module uses a developed machine-learning model to 

predict the user’s diabetes risk either is in low, moderate or high risk based on the information 

provided. The prediction results are sent to ChatGPT to generate a personalised advice message 

and to Firebase for storage and tracking so users can monitor their diabetes status at any time. 

Each actor has specific functions and error to be handle to keep the process smooth and efficient 

of the application. 
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3.2.5.5 Cardiovascular Disease Module 

 

Figure 3.2.5.5 Activity Diagram (Cardiovascular Disease Module) 

The activity diagram above shows the process and data flow for the Cardiovascular Disease 

module. The prediction workflow starting from user input to system display of results is similar 

to the Diabetes module including the error handling also. The main difference is that each 

module uses its own trained machine-learning model and a disease-specific dataset. The 

Cardiovascular Disease module predicts the user’s risk level whether in low, moderate or high 

risk based on the information provided and the result is processed and stored in the same way 

as the Diabetes module. 
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3.2.5.6 Obesity Module 

 

 

Figure 3.2.5.6 Activity Diagram (Obesity Module) 

The activity diagram shows the process and data flow for the Obesity module. The overall 

workflow process starting from user input to result display which is similar to the Diabetes and 

Heart Attack modules. The main difference is that the Obesity module uses its own trained 

machine-learning model to predict obesity risk. The obesity result links the risk levels either in 

low, moderate or high risk to BMI categories that specifically used by the obesity module. For 

example, a user with low obesity risk would falls into the Normal Weight BMI category. 
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3.2.5.7 Chatbot Module 

 

Figure 3.2.5.7 Activity Diagram (Chatbot Module) 

The activity diagram above shows the chatbot module overall process flow. The chatbot 

involves the user, system, Firebase, and ChatGPT service and they interact between each other 

to handle user queries. When users ask healthcare questions, the system validates the input. If 

the input is valid, the system sends it to Firebase and ChatGPT at the same time otherwise it 

will show an error message. Firebase and ChatGPT perform their tasks and return results to the 

system. The system then validates the results and displays an appropriate response to the user. 
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3.2.5.8 Face Recognition Module 

 

Figure 3.2.5.8 Activity Diagram (Face Recognition Module) 

 

The activity diagram shows the face recognition module’s process and data flow. Actors 

include the user, the system, AWS Rekognition, ChatGPT and Firebase. The user captures a 

face image with the device camera and sends it to the system for validation. If the user image 

is valid, the system will send the image to AWS Rekognition which verifies the API and the 

image. If AWS Rekognition validate the image, it would perform emotion analysis and returns 

the result otherwise it sends an error and the system will request the user to capture the image 

again. ChatGPT then generates a personalised advice message based on the emotion analysis. 

Lastly, the result and advice will return to the system, stored in Firebase and displayed to the 

user. 
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3.2.5.9 Journal Prompt Module 

 

Figure 3.2.5.9 Activity Diagram (Journal Prompt Module) 

The activity diagram shows the data and process flow between the User, System, Firebase and 

ChatGPT. The user inputs their feelings or expression and sends it to the system. The system 

validates the input and then stores it in Firebase and sends it to ChatGPT for text-sentiment 

analysis. ChatGPT will verifies the API service, analyzes the text and returns the result to 

Firebase for stored data purpose and to the system. The system validates the result and displays 

the text sentiment analysis result, personalised advice and suggested activities to the user. If 

any error occurs, the system will show an error message or ask the user to submit their input 

thoughts again. 
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3.2.5.10 Mental Health Assessment Module 

 

Figure 3.2.5.10 Activity Diagram (Mental Health Assessment Module) 

The activity diagram above shows the process and data flow for the Mental Health Assessment 

module. The user, system, Firebase and ChatGPT interact each other to ensure the process runs 

smoothly and efficiently. Each actor has specific functions, logic and decision points made to 

complete the module. The user answers the assessment questions based on PHQ-9 and sends 

the results to the system. The system validates the answers, calculates the score based on PHQ-

9 scoring system and sends the score to Firebase for store data purpose and to ChatGPT to 

generate personalised advice. ChatGPT verifies API access, creates the personalised advice 

and returns it to the system together with Firebase also stores the advice. The system then 

validates the returned results and displays the score, appropriate messages and personalised 

advice to the user. 
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3.2.5.11 Personalised Health Report Module 

 

Figure 3.2.5.11 Activity Diagram (Personalised Health Report Module) 

The activity diagram above shows the actors which are User, System, Firebase and ChatGPT 

and how they interact in the overall process, data and logic flow of the Personalised Health 

Report module. Each actor performs specific functions and makes decisions to ensure the 

module runs smoothly and efficiently. The user selects the health category, risk type and time 

frame then submits the selection to the system for validation. After the validation has been 

performed, the system requests the needed data from Firebase. Then, the Firebase returns the 

data to the system and also sends it to ChatGPT to generate personalised advice if the API is 

available. ChatGPT sends the personalised advice back to the system which the system will 

validates the results and displays the appropriate data, messages and personalised advice to the 

user. 
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3.3 System Model 

In this section will introduces and explains the machine learning model involves for 

comparison and used for the Chronic Disease Risk Assessment module. 

3.3.1 Logistic Regression Model 

Logistic Regression is a widely used prediction model, especially in the healthcare and 

statistics sectors for predicting binary outcome events. It is a good candidate for comparing 

models and predicting chronic disease risk in this module because it estimates the probability 

that a user is at high risk for a condition. The results of this model are easy to interpret and are 

often used by healthcare professionals to support clinical decisions [47]. 

 

3.3.2 Random Forest Model 

Random Forest is a type of machine learning algorithm that uses many decision trees to make 

a prediction. Each tree is trained on a different random part of the data and the final prediction 

will be based on the majority vote from all the trees. This method makes the model very 

accurate and reliable because it does not rely on just one decision tree opinion. It is excellent 

for predicting chronic disease risk because it can handle complex health data and identify the 

most important risk factors such as blood sugar level or BMI that contribute to the particular 

chronic disease [48]. 

 

3.3.3 XGBoost Model (eXtreme Gradient Boosting) 

XGBoost is a fast and popular machine learning algorithm that is designed for obtaining 

efficiency and high-performance result. The model will build many decision trees sequentially 

as each new decision tree tries to fix the errors made by previous trees and all the decision trees 

results are combined to produce the final prediction. XGBoost often produce high accuracy 

and strong performance when it is well tuned. It is widely used on healthcare data such as 

predicting chronic disease risk because it can handle complex and unclean datasets and 

provides tools to reduce overfitting and deal with class imbalance [49]. Therefore, XGBoost is 

a good candidate to compare and selection for predicting chronic disease risk in this mobile 

health application. 
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3.3.4 Calibrated Ensemble Model 

A calibrated ensemble model is a machine-learning algorithm that combines the predictions of 

two or more ML models and then adjusts the output so that the predicted probabilities are 

reliable. The combination approach helps improve overall accuracy and robustness while 

calibration ensures that the probability values reflect to the true confidence levels. For example, 

if the model predicts a 70% of people getting diabetes high risk, then it means that about 70 

out of 100 similar cases should truly have the disease. Therefore, this makes calibrated 

ensembles suitable for healthcare sector such as predicting chronic disease risk because they 

not only provide a risk score but also indicate how confident the prediction is [50]. In other 

words, a higher calibrated probability means a higher likelihood that the predicted risk level is 

real. Therefore, this model is suitable to become as a comparison and candidate selection of 

becoming the machine learning model that be used in this mobile health application. 

 

3.4 Dataset for Chronic Disease Risk Assessment 

 

3.4.1 Diabetes Chronic Disease Dataset [51] 

Available Dataset Link:  

https://www.kaggle.com/datasets/alexteboul/diabetes-health-indicators-dataset/data 

This dataset is based on the Behavioral Risk Factor Surveillance System (BRFSS) from the 

United States which collects the citizen personal health information such as lifestyle habits, 

eating patterns and history of chronic diseases. The dataset is considered reliable and authentic 

as other researchers have also used it for predicting diabetes risk [52]. 

 

3.4.2 Cardiovascular Disease (Heart Attack) Dataset [53] 

Available Dataset Link: 

https://data.mendeley.com/datasets/wmhctcrt5v/1 

This dataset was collected and published by Zheen Hospital in Erbil, Iraq which containing 

the patient health information from January to May 2019. Therefore, it can be considered 

authentic and reliable which making it suitable for training machine learning models. 

 

 

 

 

https://www.kaggle.com/datasets/alexteboul/diabetes-health-indicators-dataset/data
https://data.mendeley.com/datasets/wmhctcrt5v/1
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3.4.3 Obesity Chronic Disease Dataset [54] 

Available Dataset Link: 

https://www.kaggle.com/datasets/ruchikakumbhar/obesity-prediction 

This dataset was collected from people in Mexico, Peru and Colombia. The information of 

this dataset includes the people eating habits, lifestyle habits and family history of chronic 

diseases. The dataset is considered reliable and authentic for training machine learning model 

as other researchers have also used it to predict obesity risk [55]. 
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3.5 Gantt Chart 

3.5.1 Gantt Chart (Final Year Project 1) 

 

 

Figure 3.5.1 Gantt Chart (Final Year Project 1) 
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3.5.2 Gantt Chart (Final Year Project 2) 

 

 

Figure 3.5.2 Gantt Chart (Final Year Project 2) 
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Chapter 4 

System Design 

 

4.1 System Block Diagram 

 

Figure 4.1.1 System Block Diagram 
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Based on the Block Diagram above, at the very top, the Notification Scheduler will configure 

and sends reminders or alerts to the application main interface. Before those notifications 

appear, the User Interface Adaptation module will make sure the screen is ready for voice 

navigation or other special controls. At the same time, these two features will prepare and 

configure of what the user will see and hear when they open the application. 

 

When the user launches the User Interface Screen, the first thing they do is log in or sign up 

through the Firebase Authentication. Once they are verified, the application records their 

basic profile information into Firebase Firestore Database. Based on the process, the 

application can both read existing data such as past health records and write new data such as 

fresh measurements to Firebase whenever it needs to. For Google Fit API integration, the 

application will connect to Google Fit and sync the user’s data to Firebase Firestore to keep 

records updated. The latest step count will be shown in the user interface when available. 

 

Next, the Chatbot User Interface Screen involves the Artificial Intelligence Chatbot to do 

analyse of user health data or answer the user’s health questions. Any new or updated 

information from these conversations such as suggestion an exercise routine will also store in 

Firebase which is for the future use. 

 

Meanwhile, another branch sends the user information into the Chronic Disease Risk Module 

where the ML engine will check for things like obesity or diabetes risk. The results of this 

analysis are sent to the User Interface Screen for Personal Health Report which giving the user 

a clear and color‐coded summary of their chronic disease risks. This report will also store in 

Firebase so that the user can retrieve the data at any time. 

 

Finally, the application includes an Emotion Detection Module. The user able to using the 

camera on their device then the AI scans the user’s face to guess their current mood. The 

emotional feedback will also go into the Personal Health Report screen which letting the user 

see not only their physical health metrics but also how they are feeling today. Like the other 

parts, emotion results are also stored in Firebase and can be used by the chatbot for more 

provide better personalized advice to the user. 
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4.2 Flow Chart Diagram 

 

4.2.1.1 Overall Flow Chart Diagram 
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4.2.1.2 Flowchart Diagram (Sign Up and Login Module) 

Based on the diagram above shows the overall flowchart diagram of the mobile health 

application. The flowchart starts at the login screen where the user must choose to either sign 

in or register an account. If they select login, they are required to enter their email and password 

and the system will immediately verify the input by compare the data that stored in the firebase. 

If verification succeeds, the system checks whether this is the user’s first login. First-time users 

who sign in with Google must complete their personal information before they can access to 

the application. The system will validate the user input and if it is valid, the user information 

will be stored into firebase and then they will direct to the home dashboard, otherwise a failure 

message returns them to the personal activity interface to request the user input again. If they 

choose to register, they need to provide the required details on the registration page. Once 
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completed, the system creates a new user record and verifies the user’s step count by retrieving 

data from Google Fit or from Firebase, then shows it in the main dashboard. 

 

4.2.1.3 Flowchart Diagram (Chronic Disease Risk and Chatbot Module) 

In the main dashboard, the user can select one of the modules which are assessing chronic-

disease risk, chatting with the personalized health assistant, do assessment to verify their 

current emotional state, viewing their overall health report and trends and also updating their 

profile information. Each selection has its own mini–flow process to be complete. Based on 

this diagram, the risk assessment module will retrieve the user’s information, runs it through a 

developed machine-learning model to make analysis and predict the risk of getting chronic 

disease, displays percentage-based risk scores for heart attack, diabetes and obesity, offers 

tailored advice and finally saves the results back to the database for enable user to view their 

health trend. 
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Next, if the user chooses for the chatbot, they can enter any health-related or mental health 

question and the chatbot will analyses whether the question is related to health-related issues 

or not. If the question is valid, the chatbot will answer the question that based on the user and 

provide the advice to the user if it is negative question about health-related issues or mental 

health. The chatbot will also politely to decline the user queries if the question is not related. 

 

Figure 4.2.1.4 Flowchart Diagram  

(Mental Health, Personalised Health Report and Update Profile Module) 

For mental health module, the user can choose to briefly describe their current feeling and 

answer a various of assessment question that follows PHQ method or capture a photo which 

the system then applies facial-analysis models to analyze and detect the user current mood and 

displays a probability breakdown of emotions. Once the result has been analyzing regarding 

user to choose what method to detect their emotion, the system will offer personalised advice 
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to the user at the same time it also stores the result into the firebase. If they choose to viewing 

their personal health report, the app fetches all past risk and emotion assessments data result 

and generate them into visually which is trend lines and also allows the user to return to the 

dashboard at any time. In the personal profile module, users can update their personal 

information by entering the latest details. The application validates the input and updates the 

data in Firebase if the input is valid. Otherwise, an error message will be display and asks the 

user try to input again. 

 

Throughout every module in this mobile health application, the system assures about data 

integrity and also able to have a meaningful error handling. Invalid inputs such as incorrect 

login credentials, duplicate profile entries, invalid chatbot questions or invalid face captured 

image will trigger a clear error message and guide the user back to the appropriate screen for 

correction. In result, the application able to delivers accurate personalized health insights while 

at the same time also maintaining a smooth and engaging user experience. 
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4.3 Entity Relationship Diagram (ERD Diagram - NO SQL) 

 

 

Figure 4.3.1 Entity Relationship Diagram (NO SQL) 

The ERD diagram above shows the all-data tables with the related attributes and how they 

connect each other in the Mobile Health Application. Based on the diagram, the centre of the 

ERD is the users table which it holds each person’s profile information such as their full name, 

email, gender and also connected to all other tables which required the users table to display 

the relevant information to the user in the application. 

 

The left-hand table, stepCounts, stores each user’s total steps, the date of the steps was 

recorded and a timestamp of the most recent update. Next, the FaceRecognition table auto-

generates a document_id to ensure uniqueness of personal data for each user. It stores 

selfie_data to record input validation, the user’s detected emotional_state using AWS 

Rekognition, the final_result produced by the analysis, the input_type such as phone camera, a 
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session_id and a timestamp that is automatically generated from the capture date and time. 

Furthermore, the ObesityAssessment table record the user obesity risk state. It stores the user’s 

age, weight, BMI, the ML model’s confidence value, dietary, exercise, and 

medical_recommendations generated by AI from ChatGPT, the risk_category, and the 

assessment timestamp and also auto-generates a document_id. 

 

The MentalHealthAssessment table stores the results of the user's depression evaluation. It 

records the clinical severity level such as Mild, Moderate which derived from the PHQ-9 score 

and contrasts it with the more user-friendly emotional state such as Calm/Content and Stressed. 

It also includes the calculated PHQ-9 score itself, the input type will mark as 'assessment', an 

AI-generated interpretation and a list of personalized recommendations from ChatGPT. Each 

record is also tagged with a category for module identification. 

 

Below the users table, the conversations table stores the chat history between users and the 

chatbot. It contains the message log, a last-updated timestamp, and an auto-generated 

session_id to guarantee the uniqueness of each conversation. 

 

To the right of the users table, the DiabetesAssessment table stores the results of a user's 

diabetes risk evaluation. It contains the user's inputData from the assessment, the ML model 

analysis which including the Probability, riskPercenatage and riskLevel, the AI-generated 

recommendations from ChatGPT and a timestamp of when the assessment was taken. 

 

Below this, the JournalModel table stores the user's journal or feeling entries. It contains the 

journal input data, a sentiment analysis result generated by ChatGPT and a timestamp for the 

entry. To ensure data integrity, it uses an auto-generated document_id as a unique key and a 

session_id to group related entries. The inputType is marked as 'journal' and entries are tagged 

for categorization, such as ‘how are you feeling today'. 

 

Further down, the HeartAttackAssessment table stores the results from the cardiovascular 

disease (CVD) risk module, which predicts the user's likelihood of a heart attack. It contains 

the user's input data from the assessment, the ML model's output which including the riskLevel 

and riskPercentage, AI-generated recommendations from ChatGPT and a timestamp of the 

assessment. A unique document_id is auto-generated for each record to ensure data integrity. 
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In conclusion, each of these tables links back to the user via the shared userId which is the 

primary key of the users table by ensuring that all the tables’ data is related to the correct user. 

This design shows the data is easy to fetch and update and supports features like personalized 

advice of risk warnings and emotion-based advice and keeps the application data consistent 

and reliable. 

 

4.4 System Components Specifications 

In this section, it will outline several important software tools and services were used to build 

for this mobile health application. Each one was chosen for its specific strengths as to make 

the application work effectively. 

 

4.4.1 Android Studio (Android Environment) 

Android Studio is the official IDE for building Android apps. It includes useful tools like 

emulators, debuggers, and code editors. It is great for creating mobile health application 

because it connects easily with the Android SDK, helping to build feature-rich and high-

performance applications. Its built-in profiling tools also help to improve app performance, 

which is important for real-time health tracking. The drag-and-drop UI designer also makes it 

simple to create user-friendly layouts. 

 

4.4.2 Firebase (Database Environment) 

Firebase is a real-time database that provides features like live data syncing and secure user 

authentication. It also includes many useful tools for app development. Firebase's cloud 

features allow for serverless actions such as creating reports or sending notification reminders 

to help users meet their daily health goals. It is suitable to become the database selection for 

this application because it can easily scale to support more users as the app grows and works 

across different platforms. 

 

4.4.3 TensorFlowLite (Machine Learning Converter) 

TensorFlow Lite is a lightweight tool that allows machine learning models to run directly on 

mobile devices. It is used in this application to provide fast predictions for health risks such as 

diabetes or cardiovascular disease without needing an internet connection. This means users 

can get immediate results while keeping their data private and secure on their own device. 

Therefore, TensorFlowLite is chosen for this application because it helps the application work 
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quickly, save battery life and protect user privacy by processing everything locally in the 

application. 

 

4.4.4 ONNX Model (Machine Learning Converter) 

ONNX (Open Neural Network Exchange) is a format that helps make machine learning models 

compatible across different platforms. It is used in this application to convert models created 

in other frameworks like PyTorch or scikit-learn, into a format that can work efficiently on 

mobile devices. This gives more flexibility to choose the best model for each health prediction 

task. Therefore, ONNX was included in this application because it allows the application to 

use a wider variety of models, making the predictions more accurate and the overall system 

more adaptable. 

 

4.4.5 Google Fit (Fitness Data Service) 

The Google Fit API allows the app to access a user’s health data such as step count that stored 

in their Google Fit account. By using the official Google Fit SDK, the app can securely read 

this data once the user gives permission. This saves development time and ensures the 

application works well on many Android devices. Therefore, Google Fit is chosen for this 

mobile health application because it provides a reliable and standardized way to access high 

quality health data without needing to build complex tracking features from scratch. 

 

4.4.6 ChatGPT (AI Recommendations and Chatbot) 

ChatGPT is used in this application to provide personalized health advice and to serves as a 

healthcare chatbot to the user. After a user completes an assessment, their results are sent to 

the ChatGPT API, which returns easy to understand explanations and useful recommendations. 

The chatbot also allows users to ask health-related questions and it can remember the 

conversation history to make the discussion more natural and continuous. Therefore, ChatGPT 

is chosen for this mobile health application because it helps the application offer more engaging 

and supportive interactions, making users feel like they are talking to a helpful assistant rather 

than just using a regular app. 
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4.4.7 AWS Face Rekognition (Emotion Detection) 

AWS Face Rekognition is a service used to detect emotions from a user's selfie. The application 

sends the photo to the AWS API, which analyzes it and returns the detected emotional state 

like happy, sad, calm, or angry along with how confident it is in each result. The service is 

suitable for this mobile health application because it gives the application another way to check 

on the user’s well-being without making them answer more questions. It provides an objective 

look at their current mood, which can be combined with their other assessment results to give 

a more complete picture of how they are feeling. This makes the overall health analysis richer 

and helps offer better and more personalized support. 
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Chapter 5 

System Implementation 

 

5.1 Hardware Setup 

The hardware devices used in this project will include a laptop and an Android mobile device. 

The laptop will serve as the primary development platform which used for coding the 

application, testing and debugging. Next, the laptop will involve installing fundamental 

programming tools such as Android Studio, as well as implement each module in this 

application. The requirements for this Android app development project include a laptop with 

a current processor, 16 GB of RAM, a GeForce RTX 3050 GPU, and sufficient storage space. 

 

Table 5.1.1 Specifications of laptop 

Description Specifications 

Model Acer Nitro 5 AN515-58 

Processor Intel Core i5-12500H 

Operating System Windows 11 Home  

Graphic NVIDIA GeForce RTX 3050 GPU 

Memory 16 GB DDR4 RAM 

Storage 512GB NVMe SSD 
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An Android smartphone will be used to test and validate all the modules in this mobile health 

application which ensuring that compatibility, usability and performance when it deploys on 

the real world. By testing on the Android mobile device, it will verify that the application meets 

the requirement of the application and to shows the output of each module. 

 

Table 5.1.2 Specifications of Mobile Device 

Description Specifications 

Model Huawei Y9s Series 

Processor Kirin 710F (Octa-Core CPU) 

Operating System Android 9 (Pie) with EMUI 9.1 

Graphic Mali-G51 MP4 GPU 

Memory 6GB RAM 

Storage 128 GB Internal Storage 

 

5.2 Software Setup 

 

Figure 5.2.1 Android Studio Setup 
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Before developing the application, we need to configured the project to use Kotlin as the 

programming language and set the minimum target SDK to API 24 (Android 7.0 or higher) 

and used Kotlin DSL (build.gradle.kts) for the build configuration. 

 

 

Figure 5.2.2 Android Studio Configuration Emulator Device 

For the emulator device, we need to choose API 35 level to run the application as it able to test 

the result of each module with showing the output in the screen. 
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5.3 Setting and Configuration 

 

5.3.1 Android Studio 

 

Figure 5.3.1.1 Screenshot build.gradle(Project Level) 

In Android Studio, we need to add the Firebase plugin to allow our application to connect with 

the Firebase Firestore Database. 
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Figure 5.3.1.2 Screenshot build.gradle(Application Level) 

 

In the app-level build.gradle file, we need to add the required highlighted plugins and 

dependencies in our mobile health application. 

 

 

Figure 5.3.1.3 Screenshot assets folder 

We add the machine learning models and associated JSON files to the assets folder so the 

application can access them. 
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Figure 5.3.1.4 Screenshot app folder 

The google-services.json file must be added to the app folder to enable Firebase connectivity. 

This file is generated in the Firebase console once the application is added to the Firebase 

project. 

 

 

Figure 5.3.1.5 Screenshot AndroidManifest.xml 

These are the user permissions we need to add to our AndroidManifest.xml file and request 

from user to make sure the modules and services in our application able to work effectively. 
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5.3.2 Firebase Database Setup 

 

Figure 5.3.2.1 Screenshot Firebase Console add application  

Based on the figure, we need to add our mobile application to the Firebase Console within our 

Firebase project. By clicking the 'Add App' button, we can follow the provided steps to register 

the application. This process requires providing the app's nickname, package name and SHA-

1 along with SHA-256 signing certificate fingerprints. Due to privacy concerns, the figure has 

hidden the SHA-1 and SHA-256 values. 
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Figure 5.3.2.2 Screenshot Firebase Console sign-in providers 

 

Based on the figure, we need to add these two sign-in providers in our Firebase project by 

clicking the 'Add new provider' button. This allows users to log in to the app using either their 

personal email address that authenticated by Firebase or Google Sign-In. 

 

 

Figure 5.3.2.3 Screenshot Firebase Firestore Rules 

In our Firebase Firestore Database, we need to configure the security rules as shown in the 

figure above to allow users to read and write data in our application. 
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Figure 5.3.2.4 Screenshot Firebase Firestore Indexes 

In Firebase Firestore, we need to create all the indexes shown in the figure. To add an index, 

click the 'Create Index' button and follow the steps provided. The required information includes 

the collection ID and the fields to be indexed which must match the attributes defined in the 

Firestore database entities. This is to allow user able to retrieve the correct data from the entity 

and display data in visualization format in the application. 

 

5.3.3 AWS Face Rekognition Setup 

 

Figure 5.3.3.1 Screenshot IAM User 

In the AWS Management Console, we need to create a user with permissions to access the 

AWS Face Rekognition service for our application. To create the user, click the 'Create user' 

button and follow the guided steps to set up the account. 
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Figure 5.3.3.2 Screenshot User Roles 

 

Figure 5.3.3.3 Screenshot User Permission Policies 

 

In the AWS Management Console, we need to define a role with permissions for AWS 

Rekognition and assign it to the user we created. To create the role, click the 'Create role' button 

and follow the provided steps. During setup, we must specify the trusted entities as shown in 

Figure 5.3.3.2 and attach the necessary permissions policy to access the AWS Face 

Rekognition service. 

 

To add permission policies to the user, click 'Add permissions' and follow the steps guided by 

AWS. The required information when adding the policies includes the policy name and type 

as shown in Figure 5.3.3.3. 
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Figure 5.3.3.4 Screenshot API Gateway 

 

In the AWS API Gateway, we need to create a new API to facilitate the connection between 

our application and the AWS Face Rekognition service. To create the API, click the 'Create 

API' button and follow the steps provided by AWS. During the creation process, we must 

specify the protocol type as shown in Figure above used to build the API gateway. 

 

 

Figure 5.3.3.5 Screenshot Lambda Function 

In AWS Lambda, we need to create a function to manage the HTTP communication between 

our application and the AWS Face Rekognition service. This is done by clicking the 'Create 

function' button and following AWS guided setup process where we need to define the function 

name, select a runtime environment like Node.js based on the figure above and write the 

function logic to handle requests and responses. The function needs to be programmed to return 

specific HTTP status codes which are STATUS 200 for a successful request, STATUS 400 for 

a bad request due to invalid input and STATUS 500 for an internal server error that prevents 

the request from being processed. 
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5.3.4 ChatGPT Service Setup 

 

Figure 5.3.4.1 Screenshot OpenAI API Project 

On the OpenAI API platform, we need to create a project to use the ChatGPT service in our 

application. To create the project, click the 'Create' button and define your project name. 

 

 

Figure 5.3.4.2 Screenshot OpenAI API Keys 

 

On the OpenAI platform, we need to create an API key to allow our application to use the 

ChatGPT service. To do this, click the 'Create new secret key' button and follow the guided 

steps. The required information includes a name for the API key and selecting the project 

created earlier as shown in Figure 5.3.4.1. Once successfully generated, the API key will be 

provided by OpenAI. Due to privacy concerns, the API key has been hidden in the figure above. 
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5.3.5 Google Fit Service Setup 

 

Figure 5.3.5.1 Screenshot Google Fit API 

Based on the figure above, we need to enable the Google Fit API for our project. This is done 

in the Google Cloud Console by clicking 'Enable APIs and Services,' searching for 'Fitness 

API' and then clicking the 'Enable' button. This configuration is performed in the Google Cloud 

Console project that is automatically linked to your Firebase project when you create it and add 

your mobile health application. 
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5.4 System Operation 

5.4.1 Login Interface Screen 

 

Figure 5.4.1 Login Interface Screen 

On the login screen, users can either sign in with their email and password which are verified 

by Firebase Authentication or use Google Sign-In which prompts them to select a Google 

account for authentication. 
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5.4.2 Reset Password Interface Screen 

 

Figure 5.4.2.1 Reset Password Interface Screen 
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Figure 5.4.2.1 Reset Password Interface Screen 

 

If the user forgets their password, they can click the 'Forgot Password' button, which will open 

a dialog interface prompting them to enter their email address. After clicking 'Send' button, 

Firebase will automatically send a password reset link to the provided email. The user must 

then check their inbox, click the reset link and set a new password. Once completed, they can 

return to the application and log in using their email address and the newly created password. 
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5.4.3 Sign Up Interface Screen 

 

Figure 5.4.3.1 Sign Up Interface Screen 

If a user does not have an account, they can click the 'Sign Up' button on the login interface 

and input the necessary information, as shown in the figure above. The interface on the right 

side of the figure will appear if the user logs in for the first time using the Google Sign-In 

method. In this case, the user must also complete their profile by providing the required 

information on the 'Complete Your Profile' screen. After clicking the 'Sign Up' or 'Save and 

Continue' button, the user will be automatically logged into the application. 
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5.4.4 Main Interface Screen 

 

Figure 5.4.4.1 Main Interface Screen 

 

The main interface screen contains six buttons that provide access to the application's various 

modules. When the user clicks the voice command button, they can speak the name of a module 

and the application will navigate to the relevant interface. For example, if the user says 'open 

chatbot' then the application will directly open the chatbot interface. 

 

Users can manually synchronize their step count data by clicking the 'Sync Data' button. The 

application will check Firebase for step count data associated with the user, retrieve the 

information and display it on the main interface. 
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The right side of the interface shows the Bahasa Melayu translation which is designed 

specifically for Malaysian users who may not be comfortable with English. By clicking the 

'Switch Language' button and selecting Bahasa Melayu, users can change the application's 

language from English to Malay. 

 

5.4.5 Chronic Disease Risk Dashboard Interface Screen 

 

 

Figure 5.4.5.1 Chronic Disease Risk Assessment Dashboard Screen 
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Based on the figure, the dashboard displays three chronic disease risk assessments which are 

Diabetes Risk, Heart Disease Risk which representing cardiovascular disease and Obesity Risk. 

Users may select any of these options to proceed with the relevant risk assessment. 

 

5.4.6 Diabetes Risk Assessment Interface Screen 

 

 

Figure 5.4.6.1 Diabetes Risk Assessment Interface Screen 
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Figure 5.4.6.1 Diabetes Risk Assessment Interface Screen 

Based on the figure above, users need to provide the necessary information in the diabetes 

assessment interface to allow the application to predict their diabetes risk. Once the user 

clicks the 'Predict Diabetes Risk' button, the application validates the input. If validation is 

successful, the data is sent to the diabetes machine learning model for prediction. After the 

prediction is complete, the results are forwarded to ChatGPT to generate personalized 

recommendations which are then displayed on the results interface screen as shown in the 

next figure. 
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Figure 5.4.6.2 Diabetes Risk Assessment Result Screen 
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Based on the figure above, the diabetes risk assessment results screen displays the user's risk 

category which are Low, Moderate, or High-risk probability percentage, AI confidence level 

for the prediction, and AI-powered lifestyle, dietary, exercise and medical consultation 

recommendations generated by ChatGPT. A disclaimer is included to inform users that the 

results are for informational purposes only and advises them to visit a clinic or hospital for 

accurate medical diagnosis. The results of each diabetes risk assessment are stored in Firebase, 

allowing users to track their health condition over time. 

 

 

Figure 5.4.6.3 Diabetes Risk Assessment Share Result 

Users can share their diabetes assessment results by pressing the 'Share Results' button and 

selecting their preferred social media platform. As shown in the figure above, the results can 

be shared via messaging apps like Messenger and sent to friends. 
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5.4.7 Cardiovascular Disease (Heart Attack) Assessment Interface Screen 

 

Figure 5.4.7.1 Cardiovascular Disease (Heart Attack) Assessment Interface 

Based on the figure above, if the user chooses to assess their cardiovascular disease which is 

to predict the heart attack risk outcome, they need to provide the necessary information for the 

application to predict their cardiovascular disease risk level. Once the user presses the 

"Calculate Heart Risk" button, the application will validate the input data, send it to the 

machine learning model for prediction and then forward the results to both the application 

interface and ChatGPT to generate personalized recommendations. The results interface will 

be displayed as shown in the following figure. 
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Figure 5.4.7.2 Cardiovascular Disease (Heart Attack) Assessment Result Interface 

Based on the figure above, the assessment result interface will display results in a pattern 

similar to the diabetes module's output. Personalized recommendations generated by ChatGPT 

will be displayed according to the risk category and risk probability provided by the 

application. 
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5.4.8Obesity Assessment Interface Screen 

 

 

Figure 5.4.8.1 Obesity Assessment Interface 

 

Based on the figure above, the user needs to provide the necessary information in the interface 

to assess their obesity risk. Once the user presses the "Predict Obesity Risk" button, the 

application will validate the input and send it to the obesity machine learning model for 

prediction. The model will then assess the user's obesity risk and send the results to both the 

application interface and ChatGPT to generate personalized recommendations based on the 

outcome. The results display interface will be shown in the following figure. 
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Figure 5.4.8.2 Obesity Assessment Result Interface 
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Based on the figure, the obesity assessment result interface displays the user's risk category, 

the machine learning model's confidence level, BMI range and personalized recommendations 

generated by ChatGPT with following a similar format to the diabetes and cardiovascular 

disease result interfaces. A disclaimer statement is also included to aware the user about the 

risk assessment purposes.  

 

5.4.9 Chatbot Interface Screen 

 

Figure 5.4.9.1 Chatbot Interface 
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Figure 5.4.9.1 Chatbot Interface 

Based on the figure above, this is the chatbot module by using ChatGPT service where users 

can ask healthcare-related questions. The chatbot will provide answers based on the user's 

queries and the answer is limited on healthcare-related questions only. If the user enables the 

toggle button, the responses will be delivered as voice messages. Oppositely, if the user 

disables the toggle button, the voice feature will be turned off and responses will be displayed 

as text only. 
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5.4.10 Mental Health Module Dashboard Interface 

 

Figure 5.4.10.1 Mental Health Dashboard  

The figure above shows the mental health dashboard, which includes three modules, the Face 

Recognition, Journal and Mental Health Assessment. Users can select any of these modules to 

navigate to the corresponding interface. 
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5.4.11 Face Recognition Module 

 

Figure 5.4.11.1 Face Recognition Interface and Result 

The figure above shows the Face Recognition module feature. Users are prompted to position 

their face within the frame while expressing their current mood. After clicking the 'Capture and 

Analyze' button, the application validates the input image and submits it to AWS Face 

Recognition for emotional analysis. The results are then processed by ChatGPT to generate 

personalized advice and activity suggestions. 

 

The results screen as shown on the right displays the user's detected emotional state along with 

a confidence score, accompanied by the personal tailored advice. Not only that, users can 

explore these suggested activities to help improve negative emotions or maintain positive ones. 

 

Similar to the diabetes module, this feature includes a 'Share Results' option which allowing 

users to share their emotional assessment with friends or family through social media 

platforms. 
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Figure 5.4.11.2 Face Recognition Activity Suggestion 

When the user clicks the ‘Motivational Quote’ button as shown in the left-hand figure, the 

application generates a personalized motivational quote using ChatGPT. Similarly, clicking 

the ‘Activity Suggestion’ button as shown in the right-hand figure triggers ChatGPT to produce 

a customized activity recommendation. 

 

If the user selects the ‘Reflect Activity’ button as shown in the center figure, they are redirected 

to the journal module, where they can record their current feelings. The journal entry is then 

analyzed by ChatGPT which performs text-sentiment analysis on the input to provide 

personalized insights. 
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5.4.12 Journal Prompt Interface 

 

 

Figure 5.4.12.1 Journal Module Interface and Result 
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Based on the figure above, users can write about their current feelings in the provided input 

box. Upon clicking the 'Submit' button, the application validates the input and sends the journal 

entry to ChatGPT for text-sentiment analysis. The analyzed results which including the 

sentiment classification, confidence value, and AI-generated interpretation are returned to the 

application and displayed in the results interface. 

 

For example, as shown in the figure, a user mentioned feeling stressed due to an upcoming 

FYP deadline. ChatGPT processed this input and generated personalized advice, which is 

displayed on the right-side results screen. The application also suggests activities similar to 

those in the Face Recognition module to help the user manage their emotions. 

 

Additionally, the 'Share Your Journey' button allows users to share their journal insights with 

friends or family via social media applications which similar to the functionality in the Diabetes 

module. 

 

 

 

 

 

 



Bachelor of Information Systems (Honours) Information Systems Engineering  

Faculty of Information and Communication Technology (Kampar Campus), UTAR 
    118 
 

 

 

Figure 5.4.12.2 Breathing Exercise Interface 

When the user presses the breathing exercise button, the application displays the interface 

shown in the figure, which provides instructions for the user to follow. The user can press the 

'Start Exercise' button to begin the breathing exercise. After completing three cycles, the 

application will prompt the user to decide whether to continue. If the user chooses 'Yes,' the 

exercise continues, otherwise, it stops. 
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Figure 5.4.12.3 Funny Content and Calming Sound Interface 

Based on the figure above, pressing the Happy Content button as shown in left-hand figure 

triggers ChatGPT to generate and search for funny videos on YouTube by helping to reduce 

the user's negative emotions. Similarly, pressing the Calming Sound button prompts ChatGPT 

to find calming sounds on YouTube which can also help reduce negative emotions. 
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5.4.13 Mental Health Assessment Interface 

 

 

 

Figure 5.4.13.1 Mental Health Assessment Interface and Result 

 

Based on the figure above, the left-hand side shows the mental health assessment interface. 

When the user selects this option, they are required to answer questions based on the PHQ-9 

standard which helps evaluate their current level of depression severity. 

 

After completing all questions, the application calculates a score according to the PHQ-9 

scoring system. This score is then sent to ChatGPT to generate an AI interpretation as shown 

in the right-hand figure and personalized recommendations that will be displayed in the next 

figure. 

 

The results will be presented to the user include their total score, current emotional state, 

clinical depression severity level and related activity suggestions. 
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Figure 5.4.13.2 Recommendations and Mindfulness Exercise Interface 

Based on the figure, users can engage with suggested activities such as the gratitude journal 

and activity recommendations, which function similarly to the Face Recognition module. The 

'Share Results' button also similar to the functionality in the diabetes assessment module which 

allowing users to share their results with friends or family via social media. 

 

When the user presses the 'Practice Mindfulness' button, the interface shown in the right-hand 

figure is displayed. During the mindfulness exercise, instructions are uniquely generated each 

time by ChatGPT. Users can begin the exercise by clicking the 'Start' button which initiates a 

5-minute timer. The exercise can be paused at any time or ended completely by selecting the 

'Stop' button. 
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5.4.14 Health Report Interface 

 

Figure 5.4.14.1 Health Report Interface 
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Based on the figure above, users can generate a health report by selecting their desired health 

category, risk type and timeframe. Once all selections are made, the application displays the 

relevant historical data in a line chart and shows risk details based on the user's most recent 

assessment from the corresponding module. 

 

The report also provides personalized insights and recommendations generated by ChatGPT 

and offering tailored advice based on the analyzed health data. This feature enables users to 

track both their physical and mental health conditions over time which helping them to monitor 

trends and make informed decisions about their wellbeing. 

 

5.4.15 Update Profile Interface 

 

Figure 5.4.15.1 Update Profile Interface 

Based on the figure above, users can update their personal information by selecting the user 

profile button from the main interface. Within the profile update screen, users may modify 

relevant data such as their age, gender, height, and weight. After clicking the 'Save Profile' 

button, the application validates the input and updates the user's profile by writing the latest 

information to the Firebase Firestore database. 
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5.5 Implementation Issues and Challenges 

 

The development of this mobile health application reviews several implementation challenges 

across its various modules, especially in integrating on-device processing for chronic disease 

risk assessment and emotion detection. 

 

Firstly on-device machine learning is the primary challenge in this mobile health application. 

Implementing on-device models for chronic disease risk prediction which are diabetes, obesity, 

and cardiovascular disease and emotion detection via AWS Face Recognition involved 

significant challenges. The primary difficulty was balancing model size and speed to ensure 

accurate predictions without exceeding the memory and processing constraints of an Android 

device. While larger models may offer better accuracy but they often run too slowly or consume 

excessive memory. Techniques such as converting models to TensorFlow Lite or ONNX 

format and applying quantization were essential however they required careful testing to avoid 

a substantial loss in prediction accuracy. 

 

Next, managing three distinct AI pipelines which are chronic disease risk assessment, text 

sentiment analysis for journals module and facial emotion detection has added a layer of 

complexity to the application. Each model requires unique input preprocessing, resource 

allocation and output handling. A major concern was optimizing battery usage and maintaining 

user privacy by processing data locally on the device whenever possible. 

 

Not only that, creating a cohesive, personalized health assistant that seamlessly integrates 

quantitative health metrics, mood readings from emotion analysis and natural-language 

dialogue via ChatGPT was another considerable challenge. The system requires sophisticated 

logic to determine whether a user's query is health-related and to provide context-aware 

responses. Additionally, ensuring the interface supports multiple languages and voice 

commands further increased the development complexity. 
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5.6 Concluding Remark 

In conclusion, it has shown the complete process of building the mobile health application, 

from setting up the tools to making everything work together. We successfully configured the 

software environment and connected important services like Firebase for the database and user 

login, AWS Rekognition for face emotion detection and ChatGPT for giving personalised 

advice and answering healthcare-related questions. 

 

The machine learning models for predicting disease risk were converted to work efficiently on 

a mobile phone using TensorFlow Lite and ONNX formats, though it was challenging to keep 

them both fast and accurate. Additionally, combining all the different features such as health 

risk assessments, the journal and the chatbot into one smooth application was complex, but was 

ultimately achieved in this mobile health application. 

 

In the end, all the main functions of the application are working well. Users can predict their 

chronic disease risk, understand their mental health condition, chat with the chatbot and clearly 

view both their physical and mental health reports displayed in line charts along with 

personalized advice. Although we faced some difficulties with performance and integration, 

however we found alternative solutions to ensure the application is helpful and easy to use. 

This project provides a strong foundation that can be improved in the future with more features 

or even better models. 
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Chapter 6 

System Evaluation and Discussion 

 

6.1 System Testing and Performance Metrics 

6.1.1 Diabetes Machine Learning Model Performance Results 

 

Table 6.1.1 Machine Learning Model Result for Diabetes Module 

Machine Learning Model Precision Recall F1 Score Accuracy 

Logistic Regression 44.16% 52.14% 42.13% 63.87% 

Random Forest 43.91% 42.05% 42.65% 82.94% 

XGBoost (Chosen) 30.26% 84.05% 44.49% 66.95% 

 

We had trained and tested three different machine learning models which are Logistic 

Regression, Random Forest and XGBoost to see which one is best for predicting diabetes risk. 

Based on the results, we looked at their scores for Precision, Recall, F1-Score and Accuracy. 

 

Based on the table, we can see that the Random Forest model had the highest Accuracy score 

(82.94%), meaning it was correct most often. But its Recall score was low (42.05%) which 

means it was not very good at finding all the people who really might have diabetes risk. 

 

Even though the XGBoost model had lower Accuracy (66.95%) however it had a very high 

Recall score (84.05%). This means it is very good at finding most of the people who are actually 

at risk. Therefore, we chose this model because in a health application, it is more important to 

warn someone who might be at risk even if sometimes it is a false alarm rather than to miss 

someone who is actually at risk. 
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6.1.2 Obesity Machine Learning Model Performance Results 

 

Table 6.1.2 Machine Learning Model Result for Obesity Module 

Machine Learning Model Precision Recall F1 Score AUC-ROC Accuracy 

Logistic Regression 76.53% 77.07% 76.41% 93.36% 77.07% 

Random Forest 94.73% 94.09% 94.25% 99.51% 94.09% 

XGBoost (Chosen) 95.68% 95.51% 95.55% 99.71% 95.51% 

 

We had trained and tested three machine learning models which are Logistic Regression, 

Random Forest and XGBoost to find the best one for predicting obesity risk. The models were 

evaluated on several metrics which are Precision, Recall, F1-Score, AUC-ROC and Accuracy. 

 

The Logistic Regression model performed reasonably well, with accuracy and recall both 

around 77%. However, the Random Forest model performed much better, achieving above 

94% in all metrics which is showing it is a strong and reliable model. 

 

Ultimately, we selected the XGBoost model because it performed the best across every single 

metric. It achieved the highest scores in Precision (95.68%), Recall (95.51%), F1-Score 

(95.55%), AUC-ROC (99.71%) and Accuracy (95.51%). This means XGBoost is the most 

accurate and consistent model for predicting obesity risk in our application. 

 

Therefore, we chose XGBoost for the obesity module to give users the most reliable health 

predictions possible. 
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6.1.3 Cardiovascular Disease (Heart Attack) Machine Learning Model Performance  

  Results 

 

Table 6.1.3  

Machine Learning Model Result for Cardiovascular Disease (Heart Attack) Module 

Machine Learning Model Precision Recall F1 Score AUC-ROC Accuracy 

Logistic Regression 73% 64% 68% 65.01% 63.26% 

Random Forest 70% 72% 71% 65.92% 64.39% 

Calibrated Ensemble 

(Chosen) 

70% 72% 71% 67.05% 64.02% 

 

We have trained and tested three machine learning models which are Logistic Regression, 

Random Forest and Calibrated Ensemble to predict cardiovascular disease (heart attack) risk. 

The models were compared using Precision, Recall, F1-Score, AUC-ROC and Accuracy. 

 

The Logistic Regression model showed moderate performance, with Precision at 73% but 

recall at only 64%, meaning it was better at avoiding false alarms but missed many true at-risk 

cases. Next, the Random Forest model improved Recall to 72% and achieved slightly better 

overall balance (F1-Score: 71%) and Accuracy (64.39%). 

 

We selected the Calibrated Ensemble model because it offered the highest AUC-ROC 

(67.05%), indicating better overall ability to distinguish between patients with and without 

heart attack risk. Even though its Accuracy (64.02%) and F1-Score (71%) were similar to 

Random Forest, but the higher AUC-ROC value suggests greater reliability in real-world 

clinical scenarios where correctly identifying true positives (actual heart attack risk) is critically 

important. Therefore, this model provides a balanced and trustworthy foundation for heart 

attack risk prediction in the application. 
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6.2 Testing Setup and Result 

 In our application we will use Black-box testing as our testing result for each module in our 

application. Black-box testing involves testing a module's input compared to output behavior 

without concern about its internal code structure. This guarantees that the application satisfies 

the functional specifications and reacts adequately to different user interactions. Testing 

includes confirming that the module satisfies all predetermined requirements while preserving 

data integrity and dependability, as well as validating actions like modifying or retrieving 

personal health data and information. 

 

6.2.1 Login Module 

 

Figure 6.2.1 Login Module Test Case 
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6.2.2 Sign Up Module 

Figure 6.2.2 Sign Up Module Test Case 
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6.2.3 Diabetes Module 

Figure 6.2.3 Diabetes Module Test Case 

 

 

 

 

6.2.4 Cardiovascular Disease (Heart Attack) Module 

 

Figure 6.2.4 Cardiovascular Disease Module Test Case 

 

 



Bachelor of Information Systems (Honours) Information Systems Engineering  

Faculty of Information and Communication Technology (Kampar Campus), UTAR 
    132 
 

6.2.5 Obesity Module 

Figure 6.2.5 Obesity Module Test Case 

 

 

 

 

6.2.6 Chatbot Module 

Figure 6.2.6 Chatbot Module Test Case 
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6.2.7 Face Recogntion Module 

Figure 6.2.7 Face Recognition Module Test Case 

 

 

. 

6.2.8 Journal Prompt Module 

Figure 6.2.8 Journal Prompt Module Test Case 
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6.2.9 Mental Health Assessment Module 

 

Figure 6.2.9 Mental Health Assessment Module Test Case 

 

 

 

6.2.10 Health Report Module 

 

Figure 6.2.10 Health Report Module Test Case 
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6.2.11 Profile Activity Module 

Figure 6.2.11 Profile Activity Module Test Case 
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6.3 Project Challenges 

A major challenge in this application was balancing the need for accurate predictions with the 

limited processing power of a mobile device. Implementing on-device machine learning for the 

chronic disease risk required us to convert models into efficient formats like TensorFlow Lite 

and ONNX model and use techniques like quantization. While this was essential for making 

the application feasible on Android hardware but it introduced a trade-off where some level of 

prediction accuracy was potentially sacrificed to achieve the necessary speed and avoid 

excessive memory use which was a key limitation of the chosen approach. 

 

Next, managing three separate AI pipelines for chronic disease, journal sentiment and facial 

emotion detection also added significant complexity to the system. A major concern was 

ensuring that running these models did not lead to high battery consumption or slow down the 

device especially if multiple processes were running at once. Processing data locally was a 

priority for user privacy but optimizing the resource allocation for each unique model to 

maintain a smooth user experience was a considerable challenge. 

 

Furthermore, creating a single cohesive system that could intelligently combine quantitative 

health data, mood analysis from journals and face recognition and natural-language 

conversation from ChatGPT was another difficult task. The application required sophisticated 

logic to decide when to use each data source and how to provide a context-aware response to 

the user. Ensuring that all these different features worked together seamlessly within one 

interface while also supporting multiple languages which greatly increased the development 

complexity and represents a current limitation on the depth of analysis the system can perform. 

 

Finally, a necessary and important challenge was designing a system that makes automated 

health suggestions without being a "black box." It is difficult to transparently show the user 

exactly how a specific recommendation was generated from their combined data, which could 

impact how much they trust the advice. While the application successfully displays trends in 

line charts and provides general advice which fully explaining the reasoning behind its 

composite recommendations remains a complex challenge for the current system. 
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6.4    Objectives Evaluation 

Based on the first objective of this project which is to develop a machine learning model to 

diagnose the risk of chronic diseases and create awareness for users, this objective was 

successfully achieved. Machine learning models for predicting the risk of cardiovascular 

disease, obesity, and diabetes were developed and implemented within the Android application. 

The models were converted into TensorFlow Lite and ONNX format to enable on-device 

processing, allowing users to input their health data and receive an immediate risk assessment 

without an internet connection. This functionality provides personalized insights and early 

warnings that used ChatGPT to generated which directly addresses the project's aim of enabling 

users to take preventive action and proactively manage their health by identifying potential 

issues before they become more severe. 

 

Next, the second objective which is to create a personalized chatbot to increase user 

engagement with the mobile health application, this objective was successfully met through 

the integration of a ChatGPT-based chatbot. The chatbot serves as a "personal health assistant" 

within the application, addressing user inquiries related to healthcare challenges and preventive 

measures for maintaining a healthy lifestyle. It was designed to provide personalised responses 

by analysing user input and patterns from other application features, including chronic disease 

risk data, journal entries and emotion analysis. Furthermore, the chatbot maintains conversation 

history to encourage continuous engagement, thereby effectively supporting both the mental 

and physical health of the user. 

 

Furthermore, the third objective which is to detect user emotions by adopting various analytical 

tools to assess mental health and promote an overall healthy lifestyle that this objective was 

fulfilled through the implementation of a multi-modal approach to emotion detection. The 

application integrates three distinct analytical tools which are a text sentiment analysis feature 

for the journal module, a standardized PHQ-9 mental health assessment and facial emotion 

recognition via the AWS Rekognition API using the device's camera. By combining these 

methods, the system can accurately assess a user's emotional state and provide personalized 

advice based on real-time mood tracking. This comprehensive strategy helps users manage 

their emotional health, promotes self-awareness, and encourages effective strategies to improve 

their wellbeing. 
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Moreover, the fourth objective to develop a culturally adaptive, user-friendly Android 

application with a user-friendly interface and voice navigation by enhancing accessibility for 

diverse Malaysian users that this objective was achieved through the careful design and 

development of an Android application that prioritizes accessibility and cultural adaptation. 

The application features a user-friendly interface that presents personalized health reports 

based on both chronic disease risk assessments and mental health insights. To enhance 

accessibility for diverse Malaysian users, the application includes voice navigation capabilities 

and provides support in bilingual languages. These features were specifically designed to 

reduce language barriers and ensure a positive and engaging user experience for different 

communities across Malaysia. 

 

In conclusion, all four primary objectives of the project have been successfully met and 

integrated into a single and cohesive mobile application. The core functionalities for chronic 

disease risk prediction, mental health assessment, personalized chatbot assistance, and 

culturally adaptive design are fully operational in the final product. 
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6.5 Concluding Remark 

In conclusion, this chapter has provided a thorough evaluation of the complete mobile health 

application system. The system testing and performance metrics have shown that the chosen 

machine learning models while sometimes requiring a trade-off between different metrics are 

fit for their purpose. The XGBoost model for diabetes was selected for its high recall to ensure 

most at-risk users are warned, while the XGBoost model for obesity and the Calibrated 

Ensemble model for cardiovascular disease were chosen for their strong overall performance 

and high AUC-ROC scores which providing reliable predictions for users. 

 

Furthermore, the comprehensive black-box testing conducted on all application modules, from 

login and sign-up to the complex health report generator has confirmed that all functional 

requirements have been successfully met. Each module reacts correctly to user input and 

produces the expected output which ensuring the application is reliable and stable for end-

users. 

 

Although the project faced significant challenges, particularly in balancing on-device 

performance with model accuracy and managing multiple AI pipelines, these were overcome 

through technical solutions like model quantization and efficient resource management. 

Finally, the evaluation confirms that all four primary project objectives have been fully 

achieved. The application successfully delivers a functional, integrated and user-friendly 

platform for chronic disease risk assessment, mental health analysis, and personalized health 

assistance, providing a strong foundation that can be built upon with future enhancements. 
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Chapter 7  

Conclusion and Recommendations  

 

7.1 Conclusion 

This project was developed to overcome the shortcomings of existing mobile health 

applications, specifically the lack of integrated early warning systems for chronic diseases, low 

user engagement, and insufficient focus on mental well-being. Motivated by the high 

prevalence of diabetes, obesity, and heart disease in Malaysia, this project aimed to create a 

unified application that addresses both physical and mental health proactively. 

 

To solve these problems, a comprehensive Android application was successfully built that 

fulfilling all initial objectives through its core modules. Firstly, the objective of chronic disease 

risk diagnosis was achieved by developing and integrating three on-device machine learning 

models for diabetes, obesity and cardiovascular disease. These models analyze user-input 

health data to provide an immediate risk assessment categorized as “low,” “moderate,” or 

“high,” along with personalized advice, fulfilling the goal of creating awareness and enabling 

preventive action. 

 

Next, the engagement objective was met by implementing a ChatGPT-powered chatbot. This 

module acts as a personal health assistant, answering user queries and offering context-aware 

support based on the user's own health data from other modules, thereby encouraging 

continuous interaction. 

 

Furthermore, the objective of detecting user emotions to assess mental health was 

accomplished through a multi-modal approach. This was realized by integrating three specific 

modules which are a journal prompt with text sentiment analysis, a standardized PHQ-9 mental 

health assessment and facial-expression recognition via AWS Rekognition. This combination 

allows users to track their emotional state through multiple methods and receive personalised 

recommendations. 
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Moreover, the objective of a culturally adaptive application was fulfilled by developing a user-

friendly Android interface that includes bilingual support language and voice navigation. The 

health report module synchronize data from all other features into clear visual charts and 

summaries, making complex health information accessible and understandable for a diverse 

user base. 

Lastly, the novelty of this project lies in the seamless integration of these four pillars which are 

chronic disease prediction, an AI chatbot, multi-modal emotion detection, and an adaptive 

interface into a single, privacy-focused application. By processing all data on the device, the 

application ensures security and provides instant results without an internet connection. This 

holistic approach, which combines physical and mental health tracking with personalized, 

accessible support in one application was successfully addresses the gaps identified in current 

mobile health solutions and provides a strong foundation for future development. 

 

7.2 Recommendations 

Based on this mobile health application project, there are several recommendations are 

proposed to enhance the application's capabilities, accuracy, and user experience in the future. 

 

Firstly, the performance of the chronic disease prediction models especially for diabetes and 

cardiovascular disease could be significantly improved by training them on a larger and more 

localized dataset. Future work should focus on collecting more health data from Malaysian 

users to retrain and validate the models. This would help increase the accuracy, precision and 

reliability of the risk predictions by making the application a more trusted tool for users. 

 

Moreover, the application currently focuses on diabetes, obesity, and cardiovascular disease. 

In the future, the application can be extended to include predictions for other common chronic 

conditions in Malaysia, such as hypertension, chronic kidney disease or high cholesterol. This 

would make the application a more comprehensive health assessment tool for users. 

 

Next, the current ChatGPT integration provides general health advice, future development 

could focus on making the chatbot more deeply integrated with the user's data. For example, 

the chatbot could proactively give advice based on a user's latest health report or remind them 

to check their risk if they haven't done in a while. This would make the chatbot feel more like 

a true personal health assistant. 
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Furthermore, to further increase user engagement, the application could include a section for 

short educational articles or video tips about managing chronic diseases and improving mental 

health. Adding features like setting health goals, tracking progress, and earning achievements 

could also motivate users to maintain a healthy lifestyle and use the application regularly. 

 

In conclusion, these recommendations provide a clear roadmap for enhancing the application's 

functionality, accuracy and user engagement. By focusing on these areas, future developers can 

build upon this project's strong foundation to create an even more powerful and effective 

mobile health tool. 
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