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  Using a syndromic surveillance system to generalize estimates derived from repeated population surveys and a sentinel hospital system: nH1N1 in New York Fall 2009

Kevin Konty

Bureau of Epidemiology Services, New York City Department of Health and Mental Hygiene

Objective

To develop methods to calculate a generalized estimate of influenza-like illness in the NYC population using results from a series of rapid surveys, a sentinel hospital system, and emergency department (ED) syndromic surveillance data. 

Background

One of the most challenging aspects of the Spring 2009 nH1N1 outbreak in New York City was estimating the population prevalence of the disease. Both active surveillance and laboratory testing focused on subpopulations with known incidence of disease and estimates derived from these efforts could not be used to generate population estimates. Moreover, an accurate estimate of severe cases would not have been sufficient to estimate population prevalence because the overall severity of the disease was unknown. Ideally, exposure estimates would be derived from a population-based serosurvey, which is not feasible due to both cost and time constraints.  As such, less specific sources of information including syndromic data and two telephone surveys were utilized by the NYC Department of Health and Mental Hygiene (DOHMH). 

For Fall 2009, DOHMH implemented two data collection systems that can enable the calculation of population-level disease incidence.  The first is a series of monthly, rapid population-based telephone surveys that ask respondents to report ILI for all members of their household.  However, the resulting estimates include ILI due to either H1N1 or other viruses; and methods are needed to estimate the baseline level other viruses  The other data source is a sentinel hospital system where all patients admitted with fever and a specified respiratory diagnosis are tested for subtyped influenza. Challenges to using these data include accounting for the lack of random sampling and the resulting low coverage of testing patients from only a subset of hospitals . 

Methods

The Spring and Fall telephone surveys utilize a random-digit-dial of households. Because of the need for rapid data collection, differential nonresponse must be accounted for.  The resulting sample is post-stratified to match 2008 American Community Survey population characteristics.  Baseline and excess levels of ILI are obtained using serfling models of age-specific ED and outpatient provider (OP) visits. Although responses address a specific reporting period, estimates derived in this way can be made for individual days in the period. This estimation is useful for overlapping reporting periods or when ED or OP data streams record rapid shifts.

With the sentinel hospital system, we will use a missing data approach to generalization. Characteristics of the patients are linked to ED syndromic surveillance data. Test results are modeled using these characteristics.  For hospitals not in the sentinel system, unavailable test results and some characteristics are treated as missing observations and the test results are predicted using the fit models. One benefit of this approach is that the model gives some indication of accuracy of the estimates given certain assumptions.
Results

It was widely reported that the Spring 2009 nH1N1 outbreak in New York City infected 10% of all New Yorkers. This number was loosely derived from the two telephones surveys with no adjustment for baseline measures. Using syndromic data to estimate baseline levels and correct for overlapping reporting periods, the estimate is adjusted down to 7%. Age- and boro-specific ILI rates reported from the surveys matched the patterns found in syndromic data. Estimation from some of the Fall 2009 surveys and sentinel hospital system will be available for presentation in December.
Conclusions

Both the ILI telephone surveys and hospital sentinel systems were intended to give some indication of H1N1 levels in New York City. However, they both contain certain limitations. In both instances, syndromic data can be utilized to partially address these limitations and improve estimation. 
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