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Objective

To compare significant flexible and circular clusters at the p < .001 level using the New York City Department of Health and Mental Hygiene’s (NYC DOHMH) emergency department (ED) syndromic surveillance data, and compare these approaches to confirmed H1N1 Influenza A virus infections by ZIP Code[1].
Background
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The NYC DOHMH collects data daily from 50 of 55 (91%) EDs in NYC representing 95% of all ED visits (avg daily visits ~10,000). SaTScan is traditionally used to identify statistically significant clusters of syndromes based off the chief complaint field at the zip code and hospital level [2]. FlexScan employs a flexible scan statistic using an adjacency matrix design [3], while SaTScan uses a circular or elliptical scan statistic. Two refinements potentially useful for H1N1 are the identification of clusters with unusual shapes such as the catchment area of a school, and the ability to define proximity based on derived measures such as the degree of overlap between catchments of individual schools.  
Methods

Counts of ED ILI syndrome visits were aggregated at the zip code level for 04/20/2009 – 04/28/2009, the time period covering the first epicurve of the outbreak centered around High School A.  A refined baseline was calculated using the previous three weeks of data, adjusted for day of week effects.  ZIP code area centroids were weighted to reflect the underlying population distribution of the areas.   Confirmed cases of H1N1 were then aggregated by ZIP Code and compared to  FleXScan’s flexible scan and SaTScan’s circular scan primary and secondary clusters that had a P-value < .001.  
Results
Using FleXScan and SaTScan’s purely spatial analysis, both detected significant primary clusters on 4/26 including or adjacent to the ZIP Code area of High School A, one of the identified sources of the H1N1 flu outbreak (Figure 1). FleXScan detected a cluster on 4/27, and both detected different ZIP Code areas on 4/28 in Queens, NY.   When the cluster areas were compared to 33 confirmed cases diagnosed on 4/26/09, the flexible primary cluster picked up 12 of 33 cases (36%), the circular primary cluster 3 of 33 cases (9%), and the circular secondary clusters 5 of 33 cases (15%).  The circular scan did not pick up any additional cases that were not within the cluster areas of the flexible cluster.  No confirmed cases were included in clusters detected on 4/27; and on 4/28 the flexible scan detected 4 of 23 cases; the circular scan 3 of 23 cases, with each scan identifying different confirmed cases.  The flexible and circular scans detected up areas that included verified H1N1 cases on 4/26, with less success on 4/27 and 4/28.  As press coverage of H1N1 Influenza began in earnest on 4/26, this may suggest that noise caused by “worried well” drowned out actual ILI flu signals.
Figure 1 – Circular scan significant cluster (solid pink) and flexible scan significant cluster (hatched red) with a P-value < .001.
	Date
	H1N1 Case s
	FleXScan
	SaTScan

	4/26
	33
	12  (36%)
	8 (24%)

	4/27
	20
	0 (0%)
	0 (0%)

	4/28
	23
	4 (17%)
	3 (13%)


Conclusions

FleXScan did detect non-circular ED ILI clusters that included a higher number of confirmed H1N1 cases.  In the case of the High School A outbreak, the distribution of students was non-circular in nature - therefore the flexible scan statistic appears to be a better fit.  Further analysis is necessary, and a flexible scan utilizing school enrollment data to measure proximity is currently being developed.  
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