Development and implementation of an electronic surveillance system using open source software in Peru: A preliminary descriptive report
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Objective

Describe the initial results of the implementation of an open source epidemiological surveillance system in Peru. 
Background

The use of electronic surveillance systems in low-resource settings has allowed the inclusion of populations normally out of range for conventional epidemiological surveillance systems. These systems often facilitate access to real-time information, thus allowing for decisions and response to be made rapidly [1,2]. Beginning in 2002, the Peruvian Armed Forces, implemented an electronic infectious disease surveillance system, which receives reports via phone and internet. The system was developed in partnership between NMRCD and a private company. Despite the great success of the system in Peru, its sustainability has become a major issue for continuation of the system. The international economic crisis and the resulting funding shortfalls have forced us to look for alternative, affordable solutions. The use of open source software may provide us with the needed tools for the development and implementation of novel surveillance systems, reducing the associated costs [3]. 
Methods
Development of the open source software and subsequent system, VIGILA, has been ongoing since mid 2008. The system has been planned as a three-phase process involving database creation, interactive voice response (IVR) construction, and web development. The following software was used for the system development: Elastix/Asterisk for the server configuration in Perl language; MySQL Server 2005 Express for the database; and Linux/CentOS 5 as operative system. The ultimate goal of this system is to become a comprehensive tool that can be implemented independently by each end-user (i.e., institution, country, etc.), giving it strong flexibility. This system has been designed to receive reports weekly through the IVR tool or website. As of June 2009, the current version of IVR tool was finished and is being tested in five facilities of the Peruvian Air Force.      
Results
The system has been integrated within five reporting units; two stakeholders in each unit have been trained in its use. We analyzed the information received during the first two months of the system implementation. A total of 582 cases were reported, being the more reported diseases: ARI 81.62%, ADD 17.53% and others 0.51%. All the reports were received by the IVR tool. The average time for entering a report into the system was 4.38 minutes. The report on time rate of this system versus the previous one implemented, was better (92.86% vs. 64.29%, p = 0.0035). There was no difference in the time required for entering a report between the different regions where the system was implemented (p=0.054). The main challenges identified during the implementation were: (1) synchronization of two teams in different locations and languages; (2) use of the open source software required an adequate and thorough training, thus a sufficient time commitment was required; (3) need for continuous monitoring throughout the entire implementation process in order to improve the system and detect any errors; (4) tool adaptation to meet the needs of every end-user’s institution.

Conclusions

The use of open source software is a viable alternative for development and implementation of an independent and flexible electronic surveillance system. Based on further results of the Peru experience, there are plans to implement this system in other Latin American countries.  
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