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[bookmark: _Toc225982901] Abstract
Women continue to face barriers in accessing safe, inclusive, and culturally sensitive fitness opportunities, which many existing platforms such as ClassPass, Mindbody, and Strava do not fully address. This project introduces BloomWell, a web-based platform designed to connect women in the West Midlands with verified, women-only fitness and wellbeing activities.

Developed using Python (Flask), SQLite, and Jinja2 within an Agile framework, BloomWell supports three user roles: members, providers, and administrators. Key features include advanced class search and filtering, booking and scheduling, provider management, and a community space with reviews and discussions.

Additional functionality such as map integration, calendar export, trust badges, and GDPR compliance enhances usability and safety. Testing confirmed that the platform meets its objectives, demonstrating its potential to improve women’s access to fitness and wellbeing services while offering a scalable solution for future development.
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Section 1: Introduction
[bookmark: _Toc225982904]1.1 Background 
Women’s health and wellbeing have become a critical focus within public health and digital innovation; however, significant barriers to accessing appropriate fitness and wellbeing services persist. These barriers are structural rather than purely logistical, shaped by socioeconomic inequality, cultural expectations, and limited access to inclusive environments. As a result, many women remain underserved by existing systems [1]. 
Evidence highlights the scale of this disparity. The World Economic Forum and McKinsey Health Institute  report that women spend approximately 25% more of their lives in poor health than men, with higher prevalence of chronic conditions and mental health issues. Such outcomes are closely linked to insufficient access to preventative health and wellness opportunities [2]. 
Although the femtech sector is rapidly expanding, mainstream fitness platforms largely adopt a generic approach, failing to address women-specific needs such as culturally sensitive provision, women-only spaces, and accessible local information. This results in fragmented and unreliable methods of discovering suitable services [3]. 
BloomWell is designed to address this gap by providing a centralised, trusted, and community-driven platform that enables women to discover verified, culturally appropriate fitness opportunities within a supportive environment.

[bookmark: _Toc225982905]1.2 Problem Statement
Despite the rapid growth of digital fitness and wellness platforms, existing solutions fail to adequately address the specific needs of women, particularly those from culturally diverse and underserved communities. Current platforms primarily adopt a generic, one-size-fits-all approach, lacking essential features such as women-only verification, culturally sensitive filtering, and mechanisms to ensure provider trust and safety [4]. As a result, women often face significant barriers in identifying suitable fitness opportunities that align with their personal, cultural, and safety requirements [5]. 
Additionally, the discovery of appropriate fitness services remains fragmented across informal and unreliable sources, including social media, local noticeboards, and word-of-mouth recommendations [6].  This lack of centralisation not only increases the time and effort required to find suitable activities but also reduces confidence in the safety and legitimacy of providers.
Furthermore, existing platforms are largely transactional, offering limited support for community engagement and peer interaction, which are critical factors in sustaining long-term participation in health and wellbeing activities. Consequently, there is a clear need for a purpose-built digital platform that integrates trusted provider verification, culturally inclusive design, and community-driven engagement within a single, accessible system.
BloomWell aims to address this gap by providing a centralised, secure, and user-centred platform that enables women to discover, evaluate, and engage with fitness and wellbeing services tailored to their specific needs.					
[bookmark: _Toc225982906]1.3 Objectives   
[bookmark: _Toc225808179]This project is guided by six key objectives:
· [bookmark: _Toc225808180]To critically analyse existing fitness platforms to identify gaps in accessibility, inclusivity, and trust mechanisms [7]. 
· [bookmark: _Toc225808181]To design and develop a multi-role web application using Flask and SQLite, supported by a structured relational database. 
· [bookmark: _Toc225808182]To implement core features including multi-criteria class discovery, booking and scheduling, and community interaction. 
· [bookmark: _Toc225808183]To establish provider trust through an admin-led verification system, certification badges, and user reviews. 
· [bookmark: _Toc225808184]To ensure data security and privacy through GDPR-compliant design, secure authentication, and role-based access control. 
· [bookmark: _Toc225808185]To evaluate system performance through testing and produce comprehensive technical and reflective documentation.

[bookmark: _Toc225982907]1.4   Scope of the Project
BloomWell is scoped as a functional web-based prototype demonstrating the full range of features required by a production-grade women's wellness platform. The prototype operates on a local development server using SQLite as the database backend, with the architecture explicitly designed to support migration to PostgreSQL and cloud deployment in future phases [8]. 
The platform encompasses three distinct user roles - Member, Provider, and Administrator - each with a dedicated dashboard, feature set, and access control layer. Members can discover, book, review, and discuss fitness classes. Providers can list, schedule, and manage classes and respond to reviews. Administrators can approve providers, grant verification badges, moderate content, manage user accounts, and access a real-time analytics dashboard.
Out of scope for this prototype are live payment gateway integration, native mobile applications, real-time geolocation mapping, and AI-powered recommendation engines. These enhancements are documented in the future work section and are architecturally accounted for in the current data model, which includes latitude and longitude fields on the FitnessClass model in preparation for geolocation functionality.

[bookmark: _Toc225982908]1.5  Dissertation Structure
This dissertation is structured as follows. Section 1 Introduction and Background , Section 2 presents a critical review of existing literature on women's digital health platforms, barriers to fitness participation, and relevant technologies. Section 3 details the methodology, including the Agile development approach, tools and technologies selected, system requirements, and architectural design. Section 4 documents the implementation and key development decisions across each system module. Section 5 presents the testing strategy, functional test results, and evaluation against objectives. Section 6 concludes the dissertation with reflections, limitations, and recommendations for future work [9]. 
[bookmark: _Toc225982909]
2.0 Literature Review

[bookmark: _Toc225982910]2.1 Review of Existing Research and related Works 
The literature on women's participation in physical activity consistently identifies three interconnected domains of barriers: structural, cultural, and digital. Understanding these domains is essential to contextualising the design decisions made in BloomWell's development [10,11]. 
From a structural perspective, demonstrated in a study of South Asian women in the United Kingdom that the absence of women-only exercise facilities was one of the most frequently cited deterrents to regular physical activity [12].) Extended this finding internationally, documenting that migrant woman across multiple cultural groups faced compounding barriers including language inaccessibility, childcare responsibilities, and discomfort in mixed-gender public exercise environments. These findings are particularly relevant to the United Kingdom, which is home to large communities of Muslim, South Asian, and East African women for whom gender-segregated fitness is not simply a preference but a religious or cultural requirement [13,14]. 
The global study published in The Lancet, established that physical inactivity increases the risk of coronary heart disease by approximately 35%, colon cancer by 24%, and type 2 diabetes by 27%. Given that women already face elevated risks for these conditions, the public health case for improving access to fitness for women is substantial [15]. The World Health Organization reinforced this, identifying women as consistently less likely than men to meet recommended physical activity guidelines globally, citing safety concerns and lack of appropriate facilities as primary systemic causes [16]. 
In terms of digital health platform design, published significant findings demonstrating that digital wellness platforms incorporating community-building features - peer forums, social accountability mechanisms, group challenges - achieved measurably higher long-term user retention compared to transactional platforms focused solely on class booking [17]. Their study found that social belonging was among the strongest predictors of sustained engagement, a finding that directly informs BloomWell's inclusion of a moderated community discussion forum alongside its service discovery features.
Examining existing platforms reveals a clear pattern of feature deficiency when evaluated against women's specific needs. ClassPass [18], the leading global fitness marketplace, does not provide any mechanism to filter classes by gender segregation. Mindbody [19],  widely used by fitness studios, similarly lacks women-only filters and provides no community engagement features. Strava [20], designed primarily for outdoor exercise, offers group challenges but with no gender-specific access controls. MyFitnessPal [21] focuses on nutritional tracking and does not address community fitness discovery. Nike Training Club [22]  provides free workout content but is entirely digital and does not connect users to local services. 
Table 1: Comparison of Digital Fitness Platforms and BloomWell
	Platform
	Women-Only Filter
	Cultural Sensitivity
	Community Forum
	Local Discovery
	Verification System

	ClassPass
	No
	No
	No
	Yes
	No

	Mindbody
	No
	No
	No
	Yes
	No

	Strava
	No
	No
	Groups only
	Partial
	No

	MyFitnessPal
	No
	No
	Forums
	No
	No

	Nike Training
	No
	No
	No
	No
	No

	BloomWell
	Yes (verified)
	Yes
	Full forum
	Yes
	Admin-verified badge





Cardiovascular diseases (CVDs) are the leading cause of death in the WHO European Region, accounting for over 42% of deaths in 2019. Major risk factors include high blood pressure, physical inactivity, obesity, and unhealthy lifestyle behaviours. As many CVDs develop without early symptoms, prevention and early intervention are critical. However, access to preventative care and wellbeing services is often limited by social and economic inequalities, highlighting the importance of accessible fitness and community-based health support [23]. 

[image: ]Figure 1: Total global Significant proportion of conditions disproportionately affect women.

Sport England’s Active Lives Survey similarly identifies that women from minority ethnic backgrounds, lower socioeconomic groups, and those with caring responsibilities remain under-served by mainstream fitness provision. Barriers such as cultural expectations, safety concerns, and limited access to reliable local information significantly restrict participation, reinforcing the need for accessible and trusted fitness discovery platforms [24]. 

[image: ]








Figure 2: Variation in activity levels across different demographic groups in England (2023 - 2024)




[bookmark: _Toc225982911]2.2 Rationale and Research Gap
The literature reveals a clear disconnect between women’s health needs and the design of existing digital fitness platforms. While research consistently highlights the importance of safety, cultural sensitivity, and community support in enabling women’s participation in physical activity, mainstream platforms remain largely generic, offering limited functionality to address these requirements. Existing systems prioritise broad accessibility and commercial scalability but fail to provide features such as women-only verification, culturally appropriate filtering, and trusted provider validation.
This gap defines the rationale for BloomWell. The platform addresses this limitation by offering a centralised, purpose-built system designed specifically for women’s fitness and wellbeing. BloomWell integrates multi-criteria search functionality, verified provider approval, and community-driven engagement within a single platform, enabling users to identify suitable and trustworthy opportunities efficiently. Unlike existing platforms that focus on transactional booking, BloomWell adopts a user-centred approach that prioritises safety, inclusivity, and social connection, aligning with research on digital health engagement and accessibility standards. This positions the platform as a targeted solution to a clearly identified gap in both the literature and current digital market.

[bookmark: _Toc225982912]3.0 Methodology 

[bookmark: _Toc225982913]3.1 Development Approach
BloomWell was developed using the Agile software development methodology, which emphasises iterative development, continuous testing, and incremental delivery of functional components [25]. Agile was selected over traditional models such as Waterfall due to its inherent flexibility and adaptability in dynamic project environments. Unlike Waterfall’s rigid, linear structure, Agile enabled requirements to evolve throughout the development process, allowing design decisions to be refined in response to ongoing testing and emerging insights. The project progressed through structured development phases, from research and system design to implementation, integration, and evaluation. This iterative approach facilitated early issue identification, continuous improvement, and the efficient delivery of a robust, user-centred platform aligned with the project’s research objectives.
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Figure 3: Agile Development 







Table 2: Sprint Overview of Software Development Project
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Figure 4: Gantt chart illustrating the BloomWell project timeline from October 2025 to March 2026.

[image: ]
[bookmark: _Toc225982914]3.2 Tools and Technologies
Refer to the software, frameworks, programming languages, and systems used to design, develop, and implement a project [26].
The technology stack for BloomWell was selected following evaluation of multiple frameworks and approaches [27]. 
















Table 3: Technology Stack and Justification for the BloomWell System[image: ]

[bookmark: _Toc225982915]3.3 System Requirements
Refer to the specifications that define the functional and non-functional needs a system must meet to operate effectively and satisfy user and business goals [28]. 
The functional requirements of BloomWell support the full lifecycle of discovering, booking, and engaging with women-focused fitness and wellbeing activities across the West Midlands. Members can register accounts, search and filter classes using nine criteria (e.g., activity type, location, price, accessibility), view detailed provider profiles with trust badges, book sessions with capacity limits, receive confirmation codes, manage bookings, export sessions via iCal, leave verified reviews, engage in moderated forums, message providers, and receive platform notifications.
Providers can register and submit business profiles for approval, create and manage class listings, respond to bookings and reviews, manage trust credentials (e.g., DBS Checked, First Aid Certified), and access dashboards tracking performance and activity.
Administrators oversee platform governance, including approving providers, managing trust badges, moderating content, handling reports, suspending accounts, issuing announcements, and monitoring real-time analytics such as user activity and booking trends.

[bookmark: _Toc225982916]3.4 System Architecture and Design
System architecture defines the structural organisation of a software system, including its components, layers, and data flows, providing the foundation for scalable and maintainable development [29]. For BloomWell, the architecture was designed to balance usability, security, and modularity, while supporting multiple user roles and complex interaction flows within a unified platform. 






[image: ]Figure 5:  Bloomwell System Model


Figure 5 above is the different  layered architecture of BloomWell. Three primary user roles - Member, Provider, and Administrator - interact through a responsive web interface developed using Flask and Bootstrap 5. This interface supports role-based dashboards and ensures accessibility across devices. The Flask application layer manages core system operations, including authentication, route handling, session management, and CSRF protection, forming the central control point of the system.

Figure 6 presents a structured scoring model used in BloomWell to rank classes based on multiple criteria, including availability, location, user preferences, inclusivity requirements, and provider ratings. Each factor is assigned a weighted score and calculated using mathematical formulas such as proportional overlap and exponential decay, ensuring accurate and fair matching. This approach enables the system to prioritise relevant, accessible, and high-quality classes tailored to user needs.
[image: ]
Figure 6: BloomWell class matching algorithm scoring model illustrating weighted factors and formula-based evaluation.


Table 4: BloomWell Service Category Classification and Rationale

[image: ]

Table 4 demonstrates how BloomWell structures its offerings to support both user needs and platform functionality. By grouping services into clearly defined categories, the system enhances search efficiency and improves the accuracy of its filtering and matching features. The selection reflects a balance between physical fitness, mental wellbeing, and social engagement, while also reinforcing the platform’s core objective of providing a safe, inclusive space tailored to women. Overall, the categorisation supports better usability, scalability, and a more personalised user experience. 

[bookmark: _Toc225707137][bookmark: _Toc225982917]4.0 Implementation and Development

Implementation and development refer to the process of designing, building, and organizing the technical components of an application, including its structure, functionality, and underlying systems to ensure it operates effectively and can be maintained or expanded over time [30]. 
Implementation operationalises the BloomWell architecture by translating design components into a functional, multi-layered system integrating the presentation, application, and data layers. Development prioritised performance, security, and responsive user interaction, while maintaining accessibility for users with varying levels of digital literacy.
The system supports the full user journey, from registration and authentication to class discovery, booking, and engagement. A key refinement was the implementation of a structured multi-criteria filtering system, enabling efficient querying across attributes such as location, activity type, and accessibility. This improves search performance and aligns with the underlying relational database design.
Role-based access control (RBAC) ensures secure data handling, restricting sensitive information such as provider verification and trust badges to administrators. Overall, the implementation delivers a scalable, secure, and user-centred platform consistent with BloomWell’s architectural design.






The project structure of the BloomWell application, organised using a modular Flask architecture. It shows how the system is divided into key components, including configuration files, database setup, and an application factory for initialisation. The routes directory separates functionality by user roles (member, provider, admin) and features such as authentication and messaging, promoting maintainability and scalability. Supporting layers such as templates (Jinja2), static assets (CSS/JavaScript), and ORM-based models demonstrate a clear separation of concerns, aligning with BloomWell’s multi-layered system architecture.

bloomwell_enhanced/
├── run.py                  # Application entry point
├── config.py               # Configuration (database, uploads, session)
├── seed_db.py              # Database seeder with realistic sample data
├── requirements.txt        # Pinned Python dependencies
└── app/
    ├── __init__.py         # Application factory (create_app)
    ├── utils.py            # Helper functions (image upload, code gen)
    ├── models/__init__.py  # 12 SQLAlchemy ORM models
    ├── forms/__init__.py   # WTForms classes (Login, Register, etc.)
    ├── routes/
    │   ├── auth.py         # Login, Register, Logout
    │   ├── main.py         # Home, Explore, Class Detail, Community
    │   ├── member.py       # Member dashboard, bookings, reviews
    │   ├── provider.py     # Provider dashboard, class management
    │   ├── admin.py        # Admin panel, approvals, analytics
    │   ├── chat.py         # Direct messaging
    │   └── errors.py       # 404, 403, 500 error handlers
    ├── templates/          # Jinja2 HTML templates (70 files)
    └── static/
        ├── css/style.css   # Custom design system (26KB)
   	     └── js/main.js      # Interactive features				
Figure 7: Integrated overview of BloomWell’s system architecture, illustrating core modules, user roles, key database entities, and booking lifecycle within a unified framework.








	








[image: ]Homepage illustrates how the underlying BloomWell system structure is translated into a user-facing interface through the presentation layer. The modular backend components (routes, templates, and logic) are rendered into a clean, responsive UI using Jinja2 templates, CSS, and JavaScript. Core functionalities such as class discovery, authentication, and navigation are exposed through intuitive elements like menus and call-to-action buttons, transforming technical architecture into an accessible and engaging user experience.

Figure 8: BloomWell landing page

[image: ]










Figure 9: BloomWell features & values section highlighting platform trust, inclusivity, and user engagement elements.


[bookmark: _Toc225982918]4.1  Application Factory and Blueprint Registration
[bookmark: _Toc225808200]Application factory and blueprint registration refer to the way a Flask app is created and organised. The factory function builds the app, while blueprints divide it into smaller, manageable sections, improving structure and scalability [31].

In BloomWell, the app starts from run.py, which calls create_app() in app/__init__.py. This factory approach allows the app to run in different environments like development, testing, or production.
Within this function, key tools are set up, including the database, login system, migrations, and form security. The app then registers six blueprints to organise features into sections like authentication and dashboards. If a user tries to access a protected page without logging in, they are redirected to the login page (auth.login).



[image: ]







Figure 10: BloomWell backend implementation in PyCharm showing Flask application setup and database initialisation code.



[bookmark: _Toc225982919]4.2  Authentication System
User authentication and registration refer to the process of securely creating user accounts and verifying user identity when accessing an application. It also involves managing user data and ensuring it is stored safely and consistently [32]. 
In BloomWell, user authentication is managed by the auth blueprint. When a user registers, their details are saved and their password is securely hashed using a strong method (PBKDF2-SHA256). At the same time, a related profile (either Member or Provider) is created.
Both the user account and profile are saved together in one database transaction. This means if something goes wrong while creating the profile, the user account is not saved either, ensuring the system stays accurate and consistent.
.

Figure 11: BloomWell user authentication interface and member dashboard showcasing login functionality and personalised user activity overview.


The login route queries the User table by email (converted to lowercase to ensure case-insensitive matching), calls check_password_hash() to verify the submitted password against the stored hash and checks the is_active flag before creating a session. Post-authentication redirection is role-based: administrators are sent to admin.dashboard, providers to provider.dashboard, and members to member.dashboard. This server-side role determination cannot be bypassed by client-side manipulation.
Password security is enforced at the form level through a minimum length validator (8 characters) and at the model level through exclusive use of hash storage. The application never logs, transmits, or stores passwords in any form other than the hash.

[image: ]Figure 12: Flask login route implementation showing user authentication, validation, and role-based redirection in BloomWell.


[bookmark: _Toc225982920]4.3  Multi-Filter Search and Class Discovery
The explore search and filtering system allows users to find content by applying different search criteria. It ensures results are accurate, flexible, and easy to navigate [33]. 
In BloomWell, the explore feature lets users search using multiple filters such as keywords, location, price, difficulty, and more. All filters are applied together in one query, and only when selected, making the system flexible and easy to use.
The search is secure and case-insensitive, and results are shown in pages (24 per page) without losing selected filters. For provider ratings, the system first finds suitable providers and then filters their classes, keeping the process simple and efficient.









	



[image: ]
Figure 13: BloomWell class discovery interface demonstrating multi-criteria filtering and personalised search functionality.


[bookmark: _Toc225982921]4.4 Booking System
A software application that enables users to reserve, schedule, and manage services or resources, while ensuring availability, preventing conflicts, and maintaining accurate records of transactions [34]. 
The booking module enforces capacity limits, prevents duplicate bookings, generates unique confirmation codes, and creates automated notifications. The confirmation code is generated using Python's secrets module for cryptographic randomness:









[image: ]

Figure 14: BloomWell booking route implementation demonstrating validation, capacity control, and confirmation code generation.


[bookmark: _Toc225982922]4.5 Provider Verification and Admin Controls
The provider approval and admin system ensures trust and quality by controlling which providers can offer services and by allowing administrators to monitor and manage platform activity [35]. 

In BloomWell, new providers are not approved by default, so their classes are hidden until an admin approves them. Admins can also give a “verified” badge for extra trust.
When a provider is approved or verified, they are notified. The admin dashboard shows live platform data like users, classes, bookings, and reports, helping admins monitor everything in real time

Figure 14 illustrates the provider-side functionality of BloomWell, including the account registration process and the provider dashboard. The registration interface allows users to sign up as providers, while the dashboard enables them to manage classes, view bookings, and monitor activity. It also highlights administrative approval requirements, ensuring that only verified providers can offer services on the platform

Figure 15: BloomWell user/provider registration and provider dashboard showing that providers must be approved before creating and managing classes.


Figure 15 illustrates the administrative control layer of BloomWell, where key system metrics and moderation tools are centralised. It allows administrators to oversee platform performance, review and approve providers, and manage user activity, supporting governance, quality assurance, and secure platform operation.




Figure 16: BloomWell admin dashboard and provider management interface showing approval, verification, and moderation controls for providers and platform activity.







Figure 16 shows the provider interface for creating and managing class listings within BloomWell. It allows providers to input structured details such as class type, schedule, capacity, pricing, and accessibility, ensuring consistency and enabling efficient filtering and matching within the platform.

[image: ]













Figure 17: BloomWell provider class creation interface demonstrating structured data input for class listings.

Figure 17 illustrates the provider interface for scheduling class sessions within BloomWell. It allows providers to define session dates, times, and available capacity, ensuring structured scheduling and supporting accurate booking and availability management within the system.
[image: ]
Figure 17: BloomWell session scheduling interface enabling providers to manage class timings and capacity.


Figure 18 illustrates the provider dashboard within BloomWell, where providers can monitor class activity, manage listings, and track bookings. It presents key performance indicators alongside tools for editing and organising classes, supporting efficient management of services on the platform.
[image: ][image: ]Figure 19: BloomWell admin analytics dashboard presenting platform performance and user activity insights.
Figure 18: BloomWell provider dashboard displaying class management and booking overview.





Figure 20 displays the user management section of the BloomWell admin panel, where administrators can view user details, roles, and account status. It provides controls for managing and suspending users, supporting moderation, security, and overall platform governance.Figure 20: BloomWell admin user management interface enabling monitoring and control of user accounts.

[image: ]


Figure 21 illustrates the member dashboard within BloomWell, where users can track their activity, including bookings, sessions attended, and community participation. It provides a personalised overview along with notifications, supporting user engagement and interaction with the platform.
[image: ]Figure 21: BloomWell member dashboard displaying personalised activity and engagement overview.

	
Figure 22 illustrates the BloomWell community section, where users can participate in discussions, share experiences, and seek advice. It provides a moderated and inclusive space that encourages interaction, knowledge sharing, and community support among users.

[image: ]












Figure 22: BloomWell community interface supporting user discussions and peer engagement.


Figure 22 highlights the BloomWell interface section featuring verified providers alongside community discussions. It emphasises trust through provider verification and ratings, while also promoting user engagement through shared conversations and support within the platform.
[image: ]













Figure 23 : BloomWell trusted providers and community engagement section showcasing verified providers and user discussions.


[bookmark: _Toc225982923]4.6 Community Features 
The community module implements discussion threads and replies through the Discussion and DiscussionReply models. Discussions are organised by category, can be pinned by administrators, and maintain a view_count that is incremented on each visit. The community forum is accessible to authenticated members only; the is_members_only flag on individual threads provides an additional access layer for particularly sensitive community content.
During Sprint 4 testing, a significant access control defect was identified: the new_discussion route lacked the @member_required decorator, permitting providers and administrators - who should not participate in member discussions - to create threads. This was resolved by adding the decorator. Additionally, the view_discussion route was missing @login_required, allowing unauthenticated users to post replies. Both defects were corrected before the testing phase, and their discovery illustrates the value of systematic route-by-route access control review.

[bookmark: _Toc225982924]4.7  Review System and Rating Aggregation
The review module enforces that a member must have a booking for a class before submitting a review, and that each member can submit only one review per class. The is_verified_attendee flag is set based on whether the associated booking has a status of 'attended', providing a trust signal to other users that the reviewer actually participated in the class.
Provider average ratings are recalculated on each new review submission using db.session.flush() to include the new review in the aggregate query before committing. This resolved a double-count defect identified during testing where the new review was being counted both in the query results and in a manual addition. Providers can respond publicly to reviews through the provider_response and provider_response_date fields on the Review model, supporting transparency and dialogue between providers and members.
[bookmark: _Toc225982925]4.8  Security Implementation
BloomWell implements a defence-in-depth security approach addressing the primary risks in the OWASP Top 10 (OWASP Foundation, 2021). SQL injection is prevented through the exclusive use of SQLAlchemy ORM queries - no raw SQL strings are constructed or executed anywhere in the application. CSRF attacks are prevented by Flask-WTF's global CSRFProtect, which injects and validates a per-session CSRF token in every form. Broken authentication is mitigated through PBKDF2-SHA256 password hashing and account suspension enforcement at the point of login. Broken access control is addressed through stacked server-side decorators on every protected route. File upload security is enforced through an ALLOWED_EXTENSIONS whitelist, a 16MB size limit, and Pillow-based image processing that rejects malformed image files.


[bookmark: _Toc225982926]


5.0 Testing And Evaluation

Refers to the process of systematically verifying and assessing a system to ensure it meets its functional requirements, performs efficiently, and provides a reliable and user-friendly experience [36].  

Testing in BloomWell followed an Agile approach of continuous validation, where features were tested iteratively during development rather than at a single final stage. A combination of manual functional testing, user journey walkthroughs, and edge-case analysis was applied across all three user roles: members, providers, and administrators.

Functional Testing is the process of verifying that each feature of a system operates according to its specified requirements and produces the expected outputs for given inputs [37]. For members, this included registration, multi-criteria class search, booking sessions, managing bookings, receiving notifications, and submitting verified reviews. Provider testing covered class creation, session scheduling, booking management, and dashboard functionality. Administrative testing focused on provider approval workflows, user management, moderation tools, and analytics monitoring. Each feature was validated against expected outcomes to ensure system reliability.
The class matching and filtering system was tested across multiple parameters, confirming accurate results based on user preferences, location, and availability. Performance optimisation techniques, such as structured filtering and database indexing, ensured fast query response times even with larger datasets.

Edge-case Testing is the process of evaluating how a system behaves under extreme, unusual, or boundary conditions to ensure it handles unexpected inputs and scenarios correctly without failure [38]. The  addressed scenarios such as booking fully booked classes, attempting duplicate bookings, invalid form submissions, unauthorised access attempts, and expired or cancelled bookings. Security mechanisms including CSRF protection, role-based access control, and ownership validation were tested to ensure robust data protection.

Responsive Design is an approach to web development that ensures a system’s interface adapts dynamically to different screen sizes and devices, providing a consistent and user-friendly experience across desktops, tablets, and mobile devices. was evaluated across desktop, tablet, and mobile breakpoints to ensure consistent usability [39]. Accessibility testing included keyboard navigation, focus indicators, and reduced motion settings to support inclusive interaction.
Testing also identified and resolved key issues, including UI inconsistencies, booking validation errors, and navigation flow improvements. These refinements demonstrate the effectiveness of iterative testing in improving system usability, performance, and overall user experience within BloomWell.

Testing revealed several issues that were progressively refined to improve BloomWell’s performance and usability. Date and time outputs were reformatted for better readability, and the class filtering mechanism was adjusted to ensure accurate results when multiple criteria were applied. The booking module was enhanced to eliminate duplicate booking scenarios, while the notification system was simplified to remove outdated or unnecessary actions.

Usability testing is the process of evaluating how easy and intuitive a system is to use by observing users as they interact with it, ensuring it meets user needs and provides an effective user experience [40]. This identified navigation inconsistencies, which were resolved to provide smoother interaction, and the messaging feature was redesigned into a simpler chat-based interface. These changes highlight the value of iterative development in refining both functionality and user experience.  

Despite these improvements, testing was conducted on a limited scale, which may not fully represent real-world usage. Future work could involve automated testing and scalability evaluation to ensure consistent performance under higher demand.

[bookmark: _Toc225982927]
6.0 Conclusion And Recommendations
[bookmark: _Toc225982928]6.1  Conclusion
This dissertation has presented the design, development, and evaluation of BloomWell, a centralised women's fitness and wellbeing web platform built using Python/Flask, SQLAlchemy, and Jinja2 templating. The project was motivated by a well-evidenced gap in the digital health landscape: the absence of a platform that comprehensively addresses women's needs for safety verification, cultural sensitivity, local activity discovery, and community connection within a single trusted environment.
The literature review confirmed that structural, cultural, and digital barriers to women's participation in physical activity are well-documented and that existing platforms have consistently failed to operationalise the academic consensus on what women require to engage sustainably with wellness services. BloomWell translates those academic recommendations - safe spaces, community support, targeted information - into functional software.
The system was developed across six Agile sprints, producing a multi-role web application with 12 database models, six Flask Blueprints, 70 Jinja2 templates, a comprehensive admin panel with real-time analytics, and a verified provider ecosystem. All six project objectives were achieved. Functional testing across 24 test cases returned a 91.7% pass rate, with all critical requirements confirmed and four identified defects resolved before submission.
The development process itself yielded significant technical learning. Implementing defence-in-depth security - PBKDF2-SHA256 hashing, CSRF protection, role-based access decorators, ORM-based SQL injection prevention - provided hands-on experience with enterprise-grade security patterns. The Agile sprint structure proved effective for managing evolving requirements within a fixed academic timeline, though retrospectively, more aggressive integration testing between sprints would have surfaced the access control defects earlier in the cycle.
[bookmark: _Toc225982929]6.2  Limitations
Several limitations of the current prototype should be acknowledged. First, the system uses simulated seed data rather than data collected from real users, which means the platform has not been validated by its intended audience. Usability testing with actual women from diverse cultural backgrounds would be essential before any production deployment. Second, SQLite, while appropriate for prototype development, does not support concurrent write operations at scale; migration to PostgreSQL is required for any multi-user production environment. Third, the current authentication system does not implement multi-factor authentication or OAuth social login, both of which would significantly improve user experience and security in production. Fourth, the platform has no email notification system - all notifications are in-platform only - which limits the ability to engage users who have not recently visited the site.

[bookmark: _Toc225982930]6.3 Future Work
Based on the project's findings and the limitations identified above, the following enhancements are recommended for future development phases, prioritised by impact:
1. Geolocation-based discovery: The FitnessClass model already includes latitude and longitude columns. Integrating the Google Maps JavaScript API or Leaflet.js with OpenStreetMap would enable map-based class discovery, which research suggests is the primary discovery mode for local fitness services.
1. Payment gateway integration: Stripe's Python SDK would enable paid class booking within the platform, allowing providers to set prices and receive payouts directly. The Booking model already includes a price-related flow via the FitnessClass.price and is_free fields.
1. Native mobile application: A React Native or Flutter application would extend BloomWell's reach to the mobile-first majority of its target demographic. Push notifications via Firebase Cloud Messaging would dramatically improve engagement with booking reminders and community activity.
1. AI-powered recommendations: Collaborative filtering using member booking history, preference data, and session attendance patterns would enable personalised class recommendations — addressing the "discovery paralysis" that broad search results can produce for new users.
1. Email notification system: Flask-Mail integration with a transactional email provider such as SendGrid would enable booking confirmation emails, 24-hour class reminder emails, and provider response notifications - significantly improving the platform's off-site engagement capability.
1. Real user testing: A structured beta testing programme recruiting women from diverse cultural and age backgrounds, with usability testing sessions using task-based scenarios and think-aloud protocols, would generate empirical evidence of the platform's effectiveness and identify friction points invisible to the solo developer.
1. Multi-language interface: Flask-Babel integration for full UI translation into Urdu, Arabic, Bengali, Hindi, Punjabi, and Somali - reflecting the language preferences already stored in the MemberProfile model - would make the platform genuinely accessible to the communities it is designed to serve.

BloomWell demonstrates that a focused, evidence-based, community-centred digital platform can address the documented failures of the generic fitness app market to serve women's specific needs. With the enhancements outlined above, it has the architectural foundation and product vision to develop into a production-grade service capable of making a meaningful positive contribution to women's health equity.
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Appendix
The complete code base for Bloomwell Women’s Fitness and Wellbeing Community Platform is available at Github: http://github.com/SahyraKhan/BloomWell 
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# auth.py - Login route
@auth bp.route('/login', methods=['GET', 'POST'])
def login():
if Qurrent. user.is.authenticated:
Teturn redirect (url for (‘main.index'))
form = LoginForm()
if form.validate. on.submit( :
user = User.query filter by(email=form.email.data.lower()).first()

if user and user.check password (form.password.data)
if not yser.is_active:

flash('Your account has been suspended.', 'danger')
return redirect (gl fox ('auth.login'))

login user(user, remember=form.remember me data
# Role-based redirect

if user.is_admin(): return redirect(url for('admin.dashboard'))

elif user.is provider(): return
redirect (url_for ('provider.dashboard'))

else: return redirect(url for ('member dashboard'))
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# member.py - Book class with validation
@member_bp.route ('/book/<int:class_id>', methods=['POST'])
@login Trequired -
@member_required
def ook class(class_id):
fitness class = FitnessClass.query.get or_ 404 (glags. id)
# Prevent duplicate booking
existing = Booking, query.filter by (ussx. id=current user.id,
class_id=class_id, status='confirmed').first()
if existing: flash('Already booked.', 'warning')
# Enforce capacity
if fitness class.SUErent bookings >
flash('Class is fully booked.
# Create booking + notification
booking = Booking (yser, id=current user.id, glags i clags.ids
confirmation code=generate confirmation code(), status='confirmed')

fitness class.current. bookings += 1
db,ses31on. commit ()

fitness class.max caj acitx'
'danger’)
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