Contents lists available at ScienceDirsct

American Journal of Emergency Medicine

journal homepage: www . alssvier.com/iocatafajam
_

Origina! Contribution

Using Google Flu Trends data in forecasting influenza-like-illness related @ms&m
ED visits in Omaha, Nebraska

Ozgur M. Araz, PhD **, Dan Bentley, DO ®, Robert L. Muelleman, MD ©

1 College of Public Health, University of Nebraske Medical Center, Omaha, NE
b Emergency Medicine Department, Missouri Baptist Medical Center, St Louis, MO
© Department of Emergency Medicine, University of Nebraska Medical Center, Omueha, NE

ARTICLE INFO ABSTRACT

Article histary: Introduction: Emergency department (ED) visits increase during the influenza seasons, It is essential to
Received 7 March 2014 identify statistically significant correlates in order to develop an accurate forecasting model for ED visits,
Received in revised form 30 April 2014 Forecasting influenza-like-illness (ILI)-related ED visits can significantly heip in developing robust resource
Accepted 31 May 2014 management strategies at the EDs.

Methods: We first performed correlation analyses o understand temporal correlations between several
predictors of ILl-related ED visits. We used the data available for Douglas County, the biggest county in
Nebraska, for Omaha, the biggest city in the state, and for a major hospital in Omaha, The data set included
total and positive influenza test results from the hospital (ie, Antigen rapid {Ag) and Respiratory Syncytial
Virus Infection {RSV) tests); an Internet-based influenza surveillance system data, that is, Google Flu Trends,
for both Nebraska and Omaha; total ED visits in Douglas County attributable to ILI; and ILi surveillance
network data for Douglas County and Nebraska as the predictors and data for the hospital's 1LE-retated ED
visits as the dependent variable. We used Seasonal Autoregressive Integrated Maoving Average and Holt
Winters methods with3 linear regression models to forecast [Li-related ED visits at the hospital and evaluated
model performances by comparing the root means square errors (RMSEs).
Resuits: Betause of strong positive correlations with [Li-related ED visits between 2008 and 2012, we validated
the use of Google Flu Trends data as a predictor in an ED influenza surveillance tool, Of the 5 forecasting
models we have tasted, linear regression models performed significantly better when Google Flu Trends data
were inciuded as a predictor, Regression models including Google Flu Trends data as a predictor variable have
lower RMSE. and the lowest is achieved when all other variables are also included in the model in our
forecasting experiments for the first 5 weeks of 2013 {with RMSE = 57.61).
Conclusfons: Google Flu Trends data statistically improve the performance of predicting [LI-related ED visits in
Douglas County, and this result can be generafized to other communities. Timely and accurate estimates of ED
volume during the Influenza season, as weli as during pandemic outbreaks. can help hospitals plan their ED
resources accordingly and Jower their costs by optimizing supplies and staffing and can improve service
quality by decreasing ED wait times and overcrowding.
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