
 DAMU-YETU - BLOOD DONOR FINDER SYSTEM
1. INTRODUCTION
Blood transfusion is a critical component of modern healthcare, essential for surgeries, trauma care, childbirth complications, and treatment of chronic diseases like sickle cell anemia and cancer. In Tanzania, like many developing countries, maintaining an adequate and safe blood supply remains a significant challenge. The World Health Organization recommends that at least 1% of a country's population should donate blood annually to meet basic requirements, yet Tanzania struggles to achieve this target due to various systemic limitations.
The Damu-Yetu project proposes a simple, cost-effective technological solution to bridge the gap between willing blood donors and healthcare facilities in urgent need. This system leverages Tanzania's high mobile phone penetration (over 75% according to TCRA 2023 reports) to create a responsive, location-aware donor network that can be accessed through basic feature phones and smartphones alike.
2. PROBLEM STATEMENT
Tanzanian hospitals and blood banks face persistent challenges in maintaining adequate blood supplies, particularly for rare blood types and during emergencies. The current situation is characterized by:
· Reactive rather than proactive systems: Hospitals typically begin searching for donors only when a critical shortage arises, causing dangerous delays.
· Fragmented donor databases: Existing records are often paper-based, decentralized, and not easily searchable by blood type or location.
· Inefficient communication channels: Medical staff spend valuable time making individual phone calls to potential donors with no guarantee of availability or compatibility.
· Geographical disparities: Urban centers may have better access to donors, while rural hospitals face severe shortages.
· Lack of real-time coordination: There is no unified platform connecting all regional blood banks with potential donors.
· Underutilization of mobile technology: Despite high mobile penetration, no efficient SMS/USSD-based system exists for nationwide donor mobilization.
These challenges contribute to preventable deaths, particularly among maternal patients, accident victims, and those requiring emergency surgeries.
3. OBJECTIVE OF THE PROJECT
3.1 Main Objective:
To design, develop, and deploy a low-cost, accessible SMS and web-based platform that efficiently connects registered blood donors with healthcare facilities during emergencies, thereby improving blood availability and reducing response time in Tanzania.
3.2 Specific Objectives:
1. To analyze and document the current blood donation ecosystem and identify key stakeholders' requirements through interviews and surveys.
2. To design a centralized database architecture capable of storing and managing donor information (blood type, location, contact, donation history) securely.
3. To develop a multi-channel registration system accessible via WhatsApp, USSD, and a mobile-responsive web form.
4. To implement an SMS-based emergency alert system that allows authorized medical personnel to send targeted requests to compatible donors in specific geographical areas.
5. To create a secure web dashboard for hospital administrators to search, filter, and manage donor information.
6. To test and validate the system's functionality, usability, and reliability through pilot implementation at selected healthcare facilities.
7. To document the system architecture, user manuals, and deployment guidelines for future scalability and maintenance.
4. SCOPE OF THE PROJECT
The project will focus on:
4.1 Inclusions:
· Development of a web-based administrative dashboard for hospital staff
· Implementation of SMS/WhatsApp registration and communication interface
· Donor database with fields for: Name, Phone Number, Blood Type, Ward/District Location, Last Donation Date
· Emergency alert functionality with geographical filtering (by ward/district)
· Basic reporting features for tracking donation patterns
· System designed for Dar es Salaam region initially (with scalability in mind)
· Support for Swahili and English interfaces
4.2 Exclusions:
· Real-time GPS tracking of donors
· Integration with hospital Electronic Medical Records (EMR) systems
· Advanced analytics or predictive modeling
· Mobile application development (focus on web and SMS interfaces)
· National deployment and infrastructure (pilot-scale only)
· Blood testing or medical verification of donors (partners with existing medical protocols)
· Payment or incentive systems for donors
5. SIGNIFICANCE OF THE PROJECT
This project holds substantial importance for multiple stakeholders:
5.1 For Patients and Public Health:
· Potential to save lives by reducing the time to locate compatible blood donors
· Improved health outcomes for emergency cases, surgical patients, and those with chronic conditions
· Increased blood safety through better donor screening and record-keeping
5.2 For Healthcare Providers:
· Reduced administrative burden on medical staff during emergencies
· More efficient resource utilization through targeted donor outreach
· Improved preparedness for seasonal shortages and unexpected demands
5.3 For Blood Donors:
· Convenient registration through familiar channels (WhatsApp, SMS)
· Meaningful engagement in life-saving community service
· Clear communication about when and where their donation is needed most
5.4 For Academic and Technological Development:
· Demonstrates appropriate technology application for developing contexts
· Provides a replicable model for other health-related mobile solutions
· Advances digital health initiatives in Tanzania's healthcare sector
· Serves as a practical case study for ICT4D (Information and Communication Technology for Development)
6. METHODOLOGY
The project will follow a modified Agile development approach with the following phases:
6.1 Requirement Analysis Phase (2 Weeks):
· Stakeholder interviews with hospital administrators, lab technicians, and current donors
· Survey distribution to potential users (both donors and medical staff)
· Analysis of existing systems and best practices in other regions
· Documentation of functional and non-functional requirements
6.2 System Design Phase (3 Weeks):
· Database schema design (Entity-Relationship Diagrams)
· System architecture planning
· User interface mockups and prototypes
· SMS/WhatsApp flow design
· Security and privacy protocol establishment
6.3 Development Phase (6 Weeks):
· Iterative development using Scrum methodology (2-week sprints)
· Backend development (Database, APIs, Business Logic)
· Frontend development (Admin Dashboard)
· SMS gateway integration
· WhatsApp Business API integration
· Testing after each sprint
6.4 Testing and Deployment Phase (3 Weeks):
· Unit testing and integration testing
· User acceptance testing with selected hospitals
· Pilot deployment at 2-3 healthcare facilities in Dar es Salaam
· Bug fixing and performance optimization
· User training and documentation
6.5 Evaluation and Documentation Phase (2 Weeks):
· System performance evaluation
· User feedback collection and analysis
· Final documentation and report preparation
· Recommendations for future scaling
7. SYSTEM REQUIREMENTS
7.1 Hardware Requirements:
· Development: Standard computer (4GB RAM, 500GB HDD minimum)
· Server: Cloud-based VPS (1GB RAM, 25GB storage) or shared hosting
· User End: Mobile phones (feature or smartphone) with SMS capability
7.2 Software Requirements:
· Operating System: Ubuntu Server 20.04 LTS or Windows Server
· Web Server: Apache/Nginx
· Database: MySQL 8.0 or PostgreSQL
· Backend: PHP 8.0 with Laravel framework OR Python with Django
· Frontend: HTML5, CSS3, JavaScript, Bootstrap 5
· SMS Gateway: Africa's Talking API or similar
· Version Control: Git with GitHub/GitLab
· Other Tools: WhatsApp Business API, Google Maps API (basic)
7.3 Functional Requirements:
· User registration and authentication
· Donor profile management
· Search and filter functionality
· SMS composition and bulk sending
· Automatic response handling
· Basic reporting and analytics
· Data export capabilities
7.4 Non-Functional Requirements:
· Performance: System should handle up to 10,000 donor records
· Availability: 95% uptime during pilot phase
· Response Time: SMS delivery within 30 seconds
· Security: Data encryption, secure login, GDPR-compliant privacy
· Usability: Intuitive interface with Swahili language support
· Scalability: Architecture should allow for future expansion
8. LITERATURE REVIEW
Existing literature reveals several approaches to blood donor management:
8.1 Global Context:
· Developed countries typically use sophisticated web-based systems (e.g., American Red Cross Blood Donor App) with advanced features like appointment scheduling and donation tracking.
· Studies show SMS reminders increase donor return rates by 15-20% (Glynn et al., 2018).
· Mobile health (mHealth) interventions have proven effective in resource-limited settings for various health initiatives.
8.2 African and Tanzanian Context:
· Several African countries have attempted donor systems with mixed success. Kenya's "Pledge 25" program uses SMS but lacks geographical targeting.
· Tanzania's National Blood Transfusion Service (NBTS) has a centralized system but limited real-time capabilities.
· Research by Mfinanga et al. (2021) identifies "lack of timely information" as a key bottleneck in Tanzania's blood supply chain.
· Previous studies highlight the importance of cultural appropriateness and local language support for system adoption.
8.3 Technological Approaches:
· SMS-based systems remain most accessible in low-resource settings (Aker et al., 2016).
· Cloud-based solutions reduce infrastructure costs for healthcare facilities.
· Open-source platforms offer cost-effective development options.
· Hybrid approaches (SMS + Web) provide maximum accessibility across different user groups.
8.4 Research Gap:
While several donor systems exist globally, there is limited evidence of successful, sustainable, low-cost SMS-based systems specifically designed for the Tanzanian context that effectively bridge the last-mile connectivity gap between hospitals and potential donors in emergency situations.
9. EXPECTED OUTPUT
Upon completion, this project will deliver:
9.1 Tangible Deliverables:
1. Fully functional web-based administrative dashboard with donor management capabilities
2. SMS/WhatsApp integrated communication system for donor registration and alerts
3. Centralized donor database with at least 1,000 test records
4. Comprehensive user documentation in both English and Swahili
5. Technical documentation including system architecture, database schema, and API specifications
6. Deployed pilot system accessible to partner healthcare facilities
9.2 Intangible Outcomes:
1. Proof of concept demonstrating how simple technology can address critical healthcare gaps
2. Increased awareness about systematic blood donor management among stakeholders
3. Framework for future expansion to other regions or health applications
4. Potential policy recommendations for integrating such systems into national health infrastructure
5. Academic contribution to the field of ICT4D and mHealth in Tanzania
9.3 Success Metrics:
· System Performance: 95% successful SMS delivery rate during testing
· User Satisfaction: ≥80% positive feedback from pilot users
· Response Time Reduction: At least 50% faster donor location compared to current manual methods
· Donor Registration: Minimum 500 active donors registered during pilot phase
· System Uptime: ≥90% availability during the 3-month pilot period
10. CONCLUSION
The Damu-Yetu Blood Donor Finder System represents a practical, timely, and potentially life-saving application of appropriate technology to address a critical public health challenge in Tanzania. By leveraging existing mobile infrastructure and focusing on simplicity and accessibility, the project demonstrates how thoughtful software engineering can create significant social impact with minimal resources.
This system fills an important gap in Tanzania's healthcare ecosystem by providing a bridge between willing blood donors and medical facilities in urgent need. The proposed solution is not only technically feasible for a final-year project but also addresses a real, pressing need that aligns with national health priorities and Sustainable Development Goal 3 (Good Health and Well-being).
The success of this project could serve as a model for similar ICT interventions in healthcare and other sectors, showcasing how locally-developed, context-aware technological solutions can contribute meaningfully to national development challenges.
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