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OBJECTIVE
This paper presents restructuring of an influenza surveillance system by using the Structured Application Framework in Epi Info™ (SAFE).    
BACKGROUND
A challenge to surveillance for emerging infections is that these conditions are, by definition, unexpected and often clinically ill-defined.  This is especially true of new influenza epidemics. Mortality rates during an influenza pandemic could be substantially higher in developing countries than industrialized countries. Therefore, assistance to developing countries is critical and includes access to open source database management programs. The first influenza surveillance system (ISS) at the Armed Forces Research Institute of Medical Sciences (AFRIMS) was developed to provide timely and accurate influenza management information. ISS was originally developed in Microsoft Excel™, and it become necessary to upgrade the application to a modern platform based on user and technical requirements. The ISS development cycle started with selecting Epi Info™ for Windows as the platform. Unfortunately, due to the unstructured program, the redesign took much longer than expected.  This led us to conclude that we needed to implement a structured program for ISS development.
METHODS
A development process was initiated at AFRIMS to draw on the functionality defined for the Epi Info™ system as the basis for creating a system using SAFE [1]. The SAFE framework has been the modeling framework for various data management systems for surveillance data. 

In our study, the main strength of SAFE is modularity that we used in developing the ISS system. We improved the restructured application by:
· Increasing the application modularity by using  a folder structure;
· Setting standard variable names, analyses, and data management functions by creating a library of standard variable names;
· Designing module programming blocks by building necessary programs from code blocks called “source” files;
· Designing standard processes by using shared functions. 
RESULTS
We developed and restructured the application system for our ISS at Royal Thai Army-AFRIMS and a US military exercise in the Philippines. We were able to develop both systems in a very short time. Key advantages of using the SAFE framework in restructuring applications are minimal setup required, ease of implementation, clean separation of files, easy addition and removal of modules without affecting the overall functionality, and improved speed.  Specific examples of these will be presented.
CONCLUSIONS
The first ISS in AFRIMS was developed in MS Excel™ and was replaced by an application developed on the SAFE framework. The decision to use the SAFE framework to develop the ISS is based on the technical advantages it offered, such as the extensive support for rich user interfaces, reusable code, shared functionality, and ease of developing a new research project. The flexibility of the ISS-SAFE framework allows for future enhancements that may be implemented with minimal effort. Our experience is that the SAFE platform is a sustainable solution to the information needs of the influenza surveillance project. ISS-SAFE is a powerful system for managing influenza data within AFRIMS, as well as facilitating the integration of influenza surveillance.  
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