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ABSTRACT

This paper presents the development of a prototype for a system called Mind Harbor; an
Al-based platform aimed at supporting the mental health of university students. It builds on
our earlier study, Mind Harbor: Navigating Wellness Together—with Al Integration, which
identified the need for socially sensitive and accessible mental health support in Oman. In this
second phase, we move from concept to implementation. The system uses a chatbot powered
by a large language model (LLM) to provide empathetic and context-aware conversations
with students. The prototype follows human-centered design principles to ensure it feels sup-
portive and non-judgmental. It includes a simple web and mobile interface, basic privacy
through username-and-password login, and culturally adapted responses. The system archi-
tecture has four main layers: user interface, application layer, LLM integration, and data
management with MongoDB. Features such as a mood tracker, guided prompts, and a crisis
support button are included to make the platform more useful and safer. While the system is
still in its early stage, this paper provides details of the design, development, and integration
process. It also outlines privacy safeguards, limitations, and planned improvements. The pro-
totype serves as a foundation for future testing, expert review, and stronger security features.

KEYWORDS
Al-powered mental health support, large language models (LLMs), university student
well-being, human-centered design, chatbot-based intervention

1  INTRODUCTION

The mental health of university students is a serious concern, with problems like
anxiety and depression often affecting their studies, social life, and personal growth.
In Oman, as in many other countries, heavy academic pressure, competition, and
social expectations have made these challenges even harder.

In our earlier research, Mind Harbor: Navigating Wellness Together—with Al
Integration, we showed that many students face these issues but hesitate to seek
help. Common reasons include fear of shame, lack of privacy, and the absence of
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solutions that fit their culture. To address this, we proposed Mind Harbor, a safe,
technology-based platform where students can share their feelings with an empa-
thetic Al chatbot powered by a large language model (LLM). Chatbots, or conver-
sational agents, are digital tools that use Al to mimic human-like interaction and
provide task-oriented conversations [13].

This second phase of our work focuses on moving from concept to early-stage
implementation. Our goal is to develop a working prototype of Mind Harbor that
integrates LLM technology with a straightforward, user-friendly interface. The sys-
tem includes basic privacy through username-and-password login and is designed
to communicate in an empathetic and culturally sensitive way. In this paper, we
describe the design principles, system architecture, and development process of the
prototype, including chatbot integration and interface design. We also outline how
the system will be tested and the improvements we plan for privacy, safety, and
personalization in future versions.

1.1 Related work

Several studies, including our earlier work, Mind Harbor: Navigating Wellness
Together with Al Integration [1], have explored the role of Al chatbots in support-
ing mental health. The studies suggest that such chatbots can make mental health
support more accessible, scalable, and culturally relevant. In our initial study, we
identified major barriers that prevent students from seeking help, such as feel-
ings of shame, lack of privacy, and the lack of culturally appropriate tools. Recent
studies show that machine learning can help detect depression early by analyzing
behavioral and psychological patterns. While these models can improve diagnosis,
challenges like interpretability and real-world integration still exist. This highlights
the need for simple, transparent, and accessible Al solutions, especially in settings
where stigma and limited access delay seeking help [14]. These findings guided the
design and development of the Mind Harbor prototype discussed in this paper.

Research on platforms such as Woebot and Wysa has shown that conversa-
tional Al can effectively provide users with psychoeducation, mood tracking, and
cognitive-behavioral therapy (CBT)-based exercises. These interventions have been
shown to enhance emotional well-being and reduce symptoms of depression and
anxiety [5].

The use of LLMs in mental health interventions emphasizes their capacity to
generate empathetic and contextually appropriate responses. At the same time, it
highlights the importance of cultural adaptation and ethical safeguards to ensure
user safety and prevent potential harm [4] [9] [10] [13]. Depression affects millions
of people worldwide and continues to be a serious mental health challenge with
major social and economic impact. While traditional assessment methods are com-
monly used, they can be subjective and sometimes inconsistent. Recent studies show
that machine learning can support earlier and more accurate detection, but cur-
rent models still struggle with limited data and real-world application. This creates
a clear need for more reliable and practical Al-based mental health solutions [15].
Recent computational studies [6] have examined how LLMs can interact intelligently
with APIs through effective prompt design, highlighting their potential reliability,
adaptability, and scalability when embedded in practical systems. This reinforces
the feasibility of incorporating LLMs as conversational backbones within wellness
and counseling platforms like Mind Harbor.
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Similarly, studies [7] demonstrated the successful implementation of GPT-based
conversational systems using the OpenAl API within a web-based content manage-
ment system, guided by agile project management principles. This work illustrates
the feasibility of deploying GPT models as interactive, user-centric chat services,
an approach that parallels Mind Harbor’s technical design for delivering Al-driven
mental health support through web and mobile platforms.

Complementing these findings, large-scale reviews have examined how LLMs
are being used in mental health care. Some researchers [7] documented their appli-
cations in early screening, suicide-risk detection, and counseling, while others [10]
conducted a scoping review of 726 studies, noting the growth of generative Al for
therapy and emotional support. Both highlight the need for standardized evaluation
frameworks and clinical validation.

Similarly, [2] analyzed the opportunities, challenges, and ethical complexities of
deploying LLMs in therapeutic contexts, emphasizing data privacy, bias mitigation,
and multidisciplinary collaboration. Together, these studies reinforce Mind Harbor’s
approach of balancing innovation with ethical responsibility and expert oversight.

Recent work also highlights the importance of prompt engineering in opti-
mizing Al-generated responses. [8] Provides practical strategies for crafting effec-
tive prompts that improve contextual accuracy and ethical compliance, while [3]
stresses that prompt design is becoming an essential professional skill in health-
care. Together, they emphasize how carefully constructed, empathetic prompts can
enhance patient communication and decision-making, an insight central to Mind
Harbor’s conversational framework.

Further research emphasizes that personalization, culturally sensitive lan-
guage, and immediate responsiveness are essential for sustaining user trust and
engagement [5].

Studies on digital mental-health tools for university students reveal that
technology-driven support is particularly valuable where stigma, a shortage of pro-
fessionals, or geographic barriers limit access to traditional counseling [11]. Students
tend to prefer anonymous, on-demand platforms that enable open self-expression
without fear of judgment, a principle reflected in Mind Harbor’s design philosophy.
Global mental health data shows that many people, especially youth, with depres-
sion still do not receive proper treatment due to stigma, cost, and limited access. This
is particularly concerning for young people, who often face additional barriers such
as hesitation to seek help and lack of awareness. These challenges highlight the need
for easily expandable, technology-based solutions that enable early detection and
timely support [16].

Despite these advances, researchers continue to note challenges such as ensuring
privacy, maintaining clinical accuracy, and balancing automation with human over-
sight [12]. Mind Harbor addresses these concerns by combining GPT-based responses
with culturally adapted design, secure data handling, and continuous expert review
to refine the system’s reliability and ethical integrity. Additional research examines
students’ perceptions of ChatGPT in counseling and mental health education, as well
as its relation to academic stress, revealing both benefits and challenges in educa-
tional contexts [17, 18]. A recent bibliometric analysis further maps the expanding
landscape of Al applications in mental health [19]. Collectively, these studies form
the foundation for Mind Harbor’s continued development as a culturally adap-
tive, ethically governed, and technologically robust Al-powered mental-health
support system.
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2  SYSTEM DESIGN AND ARCHITECTURE
2.1 Design principles

The design of Mind Harbor adheres to the following principles:

Human-Centered Design: Since the main goal of the system is to serve the
students, it has been designed with the needs and preferences of students as a pri-
mary focus. It focuses on empathy, simplicity, and trust so that anyone using it feels
comfortable, supported, and not judged.

Privacy and Security: Although this is still a prototype, access is protected by a
basic username and password. Passwords are encrypted and stored securely, pre-
venting any potential misuse. This approach helps safeguard the confidentiality of
user data, ensuring that all personal information and interactions, including conver-
sations with the Al remain private and secure. Additionally, when users log in, they
can view their history, and a few previous conversations will be displayed.

Cultural Relevance: The chatbot communicates in a way that matches Omani
culture and values. Its tone and style are respectful, relatable, and sensitive to local
norms. Throughout the conversation, it will ask the user, “Is this useful for you?”
This approach fosters a friendly interaction with the system.

Accessibility: The platform is web-based and works smoothly on both computer
and mobile, making it easy for students to use anytime and from anywhere with
minimal technical effort. It features a responsive design that simplifies navigation
and encourages reliable usage and engagement.

Expert Guidance: To gain a better understanding of mental health challenges
and related concerns, a questionnaire was prepared and shared with mental health
professionals for their feedback and suggestions.

2.2 System architecture overview

The Mind Harbor prototype consists of four main functional layers, as illustrated
in Figure 1.

User Interface (UI): A simple web-based interface allows students to either type
their questions or select from predefined prompts. The chatbot’s responses are dis-
played in real time, and users can also listen to the voice responses to enhance their
understanding. This feature allows users to have a natural, interactive chat experi-
ence that feels similar to talking with a human.

Application Layer: Handles basic username-and-password authentication, col-
lects the user’s input, and sends it to the ChatGPT API along with pre-configured
prompt instructions designed to ensure empathy, cultural relevance, and sup-
portive tone.

LLM Integration Layer: Connects to the ChatGPT API (powered by a Large
Language Model) to generate context-aware responses. Prompt engineering is
applied to guide the model’s tone, ensure it is culturally sensitive, and detect distress
indicators.

Data Management Layer: Uses MongoDB to store each user’s prompts and
corresponding chatbot responses. This allows for reviewing past interactions, sup-
porting future personalization, and enabling analysis of conversation patterns to
improve chatbot performance.

In this prototype, all stored data is linked to the user’s account and kept within a
secure MongoDB database.
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External Integration

Login

B — S
= Web ul/Chat - ChatGPT API(LLM)

Fig. 1. Proposed architecture of Mind Harbor: showing internal components
(Login, Chat Interface, Backend, Databases) and external integration with the ChatGPT API (LLM)

2.3 Ul design

The Mind Harbor UI is designed to foster warmth, empathy, and trust, partic-
ularly during the student’s first interaction. Since the initial moments are critical
for engagement, the chatbot begins with a culturally appropriate, friendly greeting
before moving into structured conversation.

Login and welcome screen. As shown in Figure 2, students initially access the
system through the home page, which provides a simple and user-friendly interface.
From the home page, they proceed to the login section, where they enter their user-
name and password, secured with encryption. Once authenticated, they are welcomed
with a personalized message, creating a supportive and approachable atmosphere.

Fig. 2. (Continued)
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Fig. 2. Home page and student login interface

Additional features

Mood Tracker: The system allows students to log their emotions by selecting
appropriate emojis that represent their current mood, as illustrated in Figure 3.
Following this, they can either type their own questions or choose from predefined
prompts to continue the interaction. This feature encourages emotional self-
awareness among students and also enables the system to tailor its responses,
thereby providing more personalized and empathetic support.

Good morning, Marfyam! .©
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Fig. 3. Mood tracker interface

Guided Prompts: Suggested prompts like exam stress, academic pressure, or
feeling lonely help students who find it hard to talk about their feelings. By choosing
one of these topics, they can easily start a conversation with the system. This feature
makes it easier for students to share their thoughts and feelings in a safe and under-
standing space (see Figure 4).
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Fig. 4. Suggested prompts interface for student support

Feedback Mechanism: After a few exchanges, the chatbot discreetly asks, “Was
this helpful for you?” to collect student feedback for improvement. This design bal-
ances flexibility and structure, offering students the choice between free-flowing
conversation and guided interaction while maintaining a compassionate and
culturally sensitive tone.

2.4 Application layer design and backend management

The interface is seamlessly integrated with the chatbot through a secured API and
a set of pre-configured prompts that guide the flow of conversation. This integration
allows smooth communication between the Ul and the chatbot engine, ensuring that
responses are generated quickly and contextually based on user inputs.

The backend of the system is built using Node.js and Express, which handle
user authentication, session management, and message routing efficiently. All user
interactions and chatbot responses are stored in a MongoDB database, providing a
reliable and scalable way to manage data. This storage mechanism allows students
to review their past conversations whenever needed, helping them reflect on previ-
ous discussions or advice shared by the chatbot.

In addition, the system includes a safety feature: when the chatbot detects signs
of distress or a critical situation, the interface automatically displays emergency
contact numbers and guidance for seeking immediate help. This ensures that the
application not only provides emotional support but also prioritizes the student’s
well-being and safety at every stage of interaction.

3  PROTOTYPE DEVELOPMENT
3.1 Technology stack

The prototype of Mind Harbor is built using modern web technologies to ensure
a responsive, accessible, and maintainable application. The selected stack includes:

e Frontend: HTMLS5, CSS3, JavaScript, React strap, and Bootstrap with React.js for
dynamic rendering and a smooth, interactive user experience.
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e Backend: Node.js with the Express framework for handling API requests, man-
aging authentication, and integrating with external services.

e LLM Integration: OpenAl GPT-based API with culturally adapted prompt
templates to ensure empathetic, context-aware responses.

o Database: MongoDB, storing two key collections:

o Users: Securely storing usernames and hashed passwords for login
authentication.

¢ Conversations: Storing prompts and chatbot responses for each user.

System Architecture

User Interface Layer
3 Reactjs + Bootstrap
Login Mood Tracker = Guided Prompts | Chat Interface

Application Layer
= Node js + Express 2 .
Authentication Input Processing Distress Detection

p BRI T S T . SRR LN
LLM Integration Layer

OpenAl GPT API Prompt Engineering = Empathetic Responses
ST N R o TS ¢, SN
Data Management Layer

Users & Conversations Storage

Prototype Development Process

Requirements & Design Phase
Human-Centered Design| Cultural Relevance Privacy

Technology Stack Selection
React.js Node.js OpenAl GPT MongoDB

System Architecture Implementation

Core Features Development
Mood Tracker | Guided Prompts  Chatbot  Crisis Support

Integration & Testing
ChatGPT API Backend-Frontend Safety Features

& $ ® ®
@@ @@ @ @

Evaluation & Refinement
Expert Review Usability Testing

Fig. 5. Layered architecture and prototype development process of Mind Harbor

3.2 Chatbot integration

In the Mind Harbor prototype, all the chatbot conversations are powered by the
ChatGPT API. The development mainly focuses on connecting this API with the web
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application and setting it up to make sure the chatbot interacts with students in a
safe, caring, and culturally appropriate way.

Key integration steps include:

System Prompt Configuration: The ChatGPT API is provided with a predefined
set of instructions guiding it to maintain a warm, supportive tone, avoid judgmental
language, and respect Omani cultural norms.

Interaction Flow Design: The frontend captures user input and sends it to the
backend. The backend then forwards it to the ChatGPT API, receives the reply, and
displays the response back on the user’s screen.

It occasionally asks, “Was this helpful for you?” to build a friendly rapport
with the user.

Distress Keyword Handling: The application layer monitors the conversa-
tion for specific distress-related terms. If the system detects signs of distress, it gen-
tly shows a supportive message along with contact details and helpline numbers,
encouraging the user to reach out for help.

Conversation Storage: All conversations between the user and the chatbot are
securely stored in MongoDB to help improve the system’s quality and performance
over time. The interface also shows the ongoing chat on the screen, and users can
easily view their past conversations within the application whenever they need.

User Input
Frontend
(React.js Interface)
Distress Backend Prompt
(React.js Interface) (Node js + Express) Englneerlng

> Crisis
‘ ChatGPT API support
‘ > Backend

processing

MongoDB
database

Fig. 6. ChatGPT API integration process in Mind Harbor

to ChatGPT

Helpline

S

3.3 Preliminary expert feedback

As part of the next development phase, responses generated by the chatbot will
be evaluated by a mental health professional. Earlier, an initial set of user prompts
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and questions was shared with a mental health expert to better understand the
types of mental health issues students might face. The goal was to ensure that the
questionnaire, designed as conversation prompts for users, accurately reflected real
situations and concerns. The expert’s feedback helped us refine and improve the
design of our system.

3.4 Data privacy and ethical considerations

The current Mind Harbor prototype allows users to log in with a username and
password, ensuring that only registered users can access the platform. All passwords
are already encrypted and securely stored in MongoDB to protect user privacy and
maintain data security.

Current privacy measures

Authentication: Students log in using their username and password before
starting a chat session, ensuring that only authorized users can access the system.

Encryption: Authentication details, including passwords, are securely hashed
before being stored in MongoDB to protect user credentials and ensure privacy.

Session Control: The chat interface becomes available only after successful
login, providing a secure and personalized experience for each user.

Data Storage: The complete chat history is securely stored in MongoDB and
linked to each user’s account. This allows students to view and continue their past
conversations seamlessly whenever they return to the platform.

Ethical Safeguards
e The chatbot is configured with culturally sensitive prompts to maintain empathy

and respect for Omani social norms.

o If distress-related words are detected in the user’s message, the system responds
with supportive language and displays crisis hotline information.

4  PLANNED FUTURE ENHANCEMENTS

Following the successful development of the Mind Harbor prototype, sev-
eral enhancements are planned to improve its functionality, usability, and long-
term impact.

Usability Testing: The next stage will involve conducting a pilot study with a
small group of university students to evaluate how intuitive and user-friendly the
platform is. Feedback will focus on the chathot’s tone, cultural sensitivity, and the
perceived empathy of its responses. Insights from this stage will help refine both
the conversational flow and UI to better suit students’ emotional needs.

Privacy and Security Enhancements: Although basic authentication has
been implemented, further work will strengthen data protection. Future upgrades
will be implemented in alignment with ethical data-handling standards in digital
mental-health solutions.

Feature Expansion: Several new features are planned to increase personaliza-
tion. These include multilingual support (Arabic and English) to ensure inclusivity,
an advanced mood-tracking dashboard, and Al-driven well-being recommendations
tailored to each user’s emotional patterns.

Expert Review Dashboard: To integrate professional oversight, a dedicated
interface will be designed for mental-health professionals. This dashboard will allow
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experts to review anonymized conversation patterns, monitor chatbot quality, and
suggest improvements to ensure ethical and responsible use.

5  LIMITATIONS

While Mind Harbor demonstrates promising potential, certain limitations remain
at this prototype stage:

Prototype-Stage Security: Currently, the system uses a simple username-
and-password mechanism for authentication. Stronger encryption and anonymiza-
tion are future goals.

Dependency on External API: The chatbot relies on the ChatGPT API, which
requires stable internet connectivity and depends on external service availability.
Any downtime or API changes may temporarily affect the chatbot’s responsiveness.

Lack of Clinical Validation: The chatbot’s responses are designed to be empa-
thetic and supportive but have not yet been evaluated by mental-health experts.
Collaboration with licensed psychologists and mental-health experts will be
essential before deployment to ensure responsible usage and safety.

6  CONCLUSION

This paper presented the prototype development of Mind Harbor, an Al-assisted
mental-health support system designed for university students in Oman. Building
on earlier conceptual research, the project has progressed into an implementation
stage that integrates an LLM with a culturally sensitive, user-friendly web interface.
The system includes basic authentication, secure data storage, and chat interaction
features that simulate supportive, empathetic conversations.

Although still in its early stages, Mind Harbor establishes a strong foundation
for future growth. The prototype demonstrates how Al can complement human
mental-health initiatives by offering accessible, stigma-free, and culturally aligned
support. Future development will focus on enhancing privacy safeguards, conduct-
ing usability and clinical testing, and developing expert oversight tools to ensure
safety, reliability, and real-world effectiveness.

Ultimately, Mind Harbor aims to evolve into a trusted digital companion, one that
promotes mental wellness, encourages help-seeking behavior, and contributes to
the broader vision of student well-being within Oman’s higher-education ecosystem.
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