Validation of Algorithms for the detection of Acute Diarrheal Disease Outbreaks, Alerta JESAL System 2008-2009
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Objective

Determine the sensitivity (Se), specificity (Sp), and positive predictive value (PPV) of the algorithms used in the Alerta JESAL system for the detection of acute diarrheal disease (ADD) outbreaks.
Background

The use of integrated algorithms in surveillance systems can allow for rapid data analysis and often significantly shortens the time for outbreak detection [1]. The main requirements for proper detection of outbreaks are the sensitivity and specificity of the algorithms used in the system [2]. Alerta JESAL is an electronic surveillance system used by the Peruvian Army Directorate of Health (JESAL) for disease baseline estimation and outbreak detection. We sought to evaluate the usefulness of two algorithms used in the Alerta JESAL system for the detection of ADD outbreaks. This was achieved through the use of authentic data reported to the system, as opposed to previous attempts of validation using wholly simulated data. [3]
Methods
Alert JESAL is the Peruvian Army’s electronic disease surveillance system, which has been implemented among 137 reporting units since 2005. Reporting of ADD cases is carried out weekly via the internet or telephone. We retrospectively reviewed ADD cases between February 2008 and February 2009 from all reporting units which had a reporting rate >85%. In addition, we also obtained the official outbreak reports that occurred during this same time period. These reports served as the gold standard for validation of the algorithms, X-bar and Modified Moving Range (MMR), used by Alerta JESAL.  Sensitivity, specificity, predictive values, and likelihood ratios for each algorithm were calculated. Finally, using percentage of concordance and the kappa index, we compared the above calculated values between the two algorithms.
Results
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A reporting rate >85% was observed among the 110 reporting units (80.3%). Therefore, 6270 week-units were analyzed, corresponding to 57 epidemiological weeks reported by each of these reporting units. Five official ADD outbreak reports were obtained from JESAL. Alerta JESAL identified 338 and 211 ADD outbreak alerts using the algorithms X-bar and MMR, respectively (Figure 1). A sensitivity of 80.0% was observed for both algorithms. Specificity reached 94.7% for X-BAR and 96.7% for MMR. Positive predictive values for X-BAR and MMR were 1.2% and 1.9%, respectively. We found a concordance of 97.3% and a kappa index of 0.679 [z = 55.39 p <0.001] for both algorithms, although the area under the ROC curve was lower for X-bar than MMR (0.873 vs. 0.884, respectively; chi2 = 96.90, p <0.001).
Conclusions

Both algorithms proved useful for the detection of ADD outbreaks showing comparable sensitivity values. The higher Sp and PPV values for MMR may be due to its ability to detect subtle increases in the number of cases over weeks. Given the small number of confirmed outbreaks, further studies are needed to support our findings. 
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A. For the X-bar algorithm, 18 warnings of an outbreak were detected in the 4 units in which official outbreaks were reported, four outbreaks were officially reported.





B. For the MMR algorithm, 10 warnings of an outbreak were detected in the 4 units in which official outbreaks were reported, four outbreaks were officially reported.





Figure 1. Example of algorithm detection graphic within one unit in which an official outbreak was reported.
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