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Objective
To compare the performance of ten types of electronic clinical data for timely detection of localized excess influenza activity throughout the 2007/08 influenza season in northern California.

Background

Public health officials and health systems could improve their situational awareness during periods of seasonal and pandemic influenza transmission via timely detection of localized activity in excess of background seasonal levels. Healthcare systems may routinely generate multiple types of clinical data related to influenza care that can be exploited for surveillance. However, no single data type may capture influenza activity with optimal sensitivity, specificity, and timeliness. Monitoring multiple data types could improve detection of influenza clusters [1], but it is unknown which data types could be most useful for surveillance.
Methods

Kaiser Permanente Northern California (KPNC) is a large integrated health care delivery system utilizing electronic health records. We generated zip code-specific daily episode counts for: influenza-like illness (ILI) diagnoses in ambulatory care (AC) and emergency departments (ED), both with (+F) and without (-F) regard to fever; hospital admissions and discharges for pneumonia and influenza; antiviral drugs dispensed (Rx); influenza laboratory tests ordered (Tests); and tests positive for influenza type A (FluA) and B (FluB).
A univariate cylindrical space-time permutation scan statistic [2] was used to retrospectively identify clusters of unusual localized excess activity in each of the ten data streams, using all data available at the end of the study. 
We mimicked prospective surveillance (analyzing only data that would have been available as of each surveillance day), evaluating the sensitivity and timeliness of each data stream to prospectively detect credible influenza clusters.
Results
Retrospective analyses identified four credible influenza clusters, which occurred when >5% of collected specimens statewide tested positive for influenza, were detected at p<0.005 by ≥3 data streams, and indicated excess risk in ≥4 data streams. These four clusters occurred in the Bay Area (month/year: 12/07-1/08, 3/08-4/08), Fresno (1/08-2/08), and Sacramento (2/08).
In prospective analyses, signals occurred in AC-F and Tests during all four credible influenza clusters. Both of these streams shared the most timely signal for one cluster on the same day, and each had the single most timely signal for one of two other clusters. Rx had the most timely signal for a fourth cluster. FluA also had timely signals. ED+F, ED-F, hospital admissions and discharges, and FluB did not signal reliably. When fever was included in the ILI definition for AC or ED, signals were either delayed or missed.
Conclusions

Using only three (AC-F, Tests, and Rx) of ten available data streams, timely prospective detection for all four credible clusters of localized excess influenza activity would have been feasible in our study setting. Additional work is needed to validate these findings with data external to KPNC and to determine the generalizability to other influenza seasons and geographic areas. These results can inform the selection and development of data for enhanced public health surveillance using univariate or multivariate methods [3].
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