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Objective: We aim to evaluate internet search volume of specific search terms related to respiratory disease as a tool to enhance existing influenza surveillance.
Background: The recent pandemic of novel influenza A H1N1 has underscored the public health importance of robust tools for the surveillance of influenza and other respiratory disease. Polgreen et al. [1] and others have proposed that monitoring internet search terms may be one such tool. Further evaluation of this approach is needed before similar tools can serve as a reliable component of an influenza surveillance system.
Methods: We accessed and downloaded publicly available data from Google FluTrends from March 2004 to May 2008 for several different search terms, using the fraction of total search terms as our primary variables of interest. Search terms evaluated included ‘influenza’, as well as control terms such as ‘Christmas tree’ and ‘income tax’. Following Polgreen’s methodology, we then lagged these terms by intervals from -6 weeks to +6 weeks. Each lagged variables was included in a separate periodic regression model as a fixed effect. We used R2 as a measure of goodness-of-fit, and for each search term or terms, we identified the particular lead or lag relationship that optimized the model fit. For all regression models, we used weekly mortality rates attributed to influenza and pneumonia, data, gathered from the publicly available 122 Cities Mortality Reporting System operated by the CDC. We used the ratio of P&I deaths to all-cause deaths as the primary outcome.

Results: Of the search terms evaluated, we found the best fit the mortality data using our control term ‘income tax’ (lag = 6 weeks, R2 = 0.49, p<0.001). This compares closely to the model fit for search term ‘influenza’ which was used to predict influenza-positive cultures as reported by Polgreen (R2 = 0.47, p<0.001)
Conclusions: Monitoring internet search terms may enhance existing surveillance of respiratory disease, but much further work is needed including rigorous evaluation. Our results demonstrate that such evaluation should include characteristic seasonal terms as control procedures for a more complete evaluation of these methods.  Future work might focus on improving the regression model (e.g. by seasonal pre-whitening [2] prior to analysis) before considering this a useful surveillance tool.
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