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Objective

The purpose of this work is to derive a statistic for analysis of ILINet influenza-like-illness (ILI) data that can be applied at the city level. This statistic was requested to enable finer scale visualization of nationwide ILINet data. The method must be robust to high variability in the number of sentinel providers reporting from week to week. 

Background

The ILINet program of the U.S. Centers for Disease Control and Prevention (CDC) collects data each week from sentinel care providers across the United States. This network included over 2,700 providers covering all 50 states during the 2008-09 influenza season. Each week, providers report the total number of patient visits and the number of ILI-related visits by age group. These counts are received at CDC by internet or fax transmission. 

While ~60% of the providers send data every week, some participate intermittently, and the provider base is generally expanding with occasional dropouts. A provider may be a physician practice, a health center, or as large as a group of hospital emergency departments. Data are thus somewhat heterogeneous and subject to local changes in representation. For these reasons, ILINet data are aggregated into 10 national census regions for analysis and presentation. However, the H1N1 pandemic has emphasized the need for finer spatial analysis. The current work allows weekly surveillance at the level of core-based statistical areas (CBSAs) [1] while adjusting for small-scale variability. 

Methods

For each of the 10 census regions, the statistic used for surveillance has been:

(observed ILI ratio – baseline ILI ratio) /           baseline standard deviation

The ILI ratio is the current week’s number of reported ILI cases divided by the total number of visits. The baseline ILI ratio is this same ratio taken over all weeks in the past 3 years for which fewer than 10% of the laboratory tests for influenza had positive results for the region of interest. In view of the data heterogeneity, anomalies are presented as the number of standard deviations above the baseline mean without assuming a fixed probability distribution.

The proposed extension of this method adjusts for weekly variations in reporting by sentinel providers within a CBSA. A baseline mean and standard deviation are computed for each provider as above. Contributors that are new or poorly represented in the past are assigned the baseline statistics of established providers of the same type. Distinct differences between provider types were found in baseline ILI ratios, ranging from <1% for a miscellaneous category to 2.6% for pediatric providers. For each week, the baseline ratio for each CBSA is then a weighted sum of the baseline ratios for providers within that CBSA. Each component ratio is weighted by the fraction of the current-week total visits from that provider. Baseline CBSA variances are analogously weighted, assuming independence of provider rates during non-epidemic baseline weeks. This scheme adjusts for evolution of the provider base and for weekly reporting variability. We compared this approach to a naive approach, i.e., using the simple mean and standard deviation for each CBSA during the baseline period regardless of provider representation.  A Bayesian hierarchical model is also being developed to capture variation between and within provider types and other data features.
Results
The number of CBSA statistics above the baseline rate by >2 standard deviations was computed by the naive and provider-adjusted methods for each of the most recent 92 weeks. For both the entire nation and within each region, the provider-adjusted method showed a consistent reduction in CBSA anomalies during baseline weeks without loss of timeliness in signaling epidemic periods. The presentation will furnish additional result details and discuss key implementation decisions. 

Conclusions

The provider-adjusted approach will allow CBSA-level monitoring in the upcoming season and is a viable way to monitor data from distributed, heterogeneous sources with potentially volatile reporting levels.
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