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Objective

To quantitatively measure the effect of school closure on the rate of influenza-like-illness (ILI) in NYC schools using data from an active surveillance system established to monitor the 2009 novel H1N1 outbreak.
Background

The New York City Health Department instituted an active surveillance program to monitor ILI during the spring 2009 H1N1 outbreak in New York City.  Schools were requested to report 5 or more cases of ILI. ILI was defined as temperature of 100.4o F or greater and either cough or sore throat. During the period 5/11/09 to 6/26/09, 434 schools, both public and private, participated in the program. Of these 434 schools, 64 met criteria for closure (24 closed) and were included in the analysis. Closure criteria were defined as percent ILI ≥2% on a single day or ≥ 1.0% for two consecutive days.
Methods
To formally test whether school closure had an effect on percent ILI, a negative binomial regression model was fit to longitudinal ILI count data for each day that the school reported (N=583). The model included an offset term for the number of students present at school on a given day. Repeated measures of schools were accounted for by fitting a generalized estimating equation, clustering by school. Five variables were included in the final model: the number of days since meeting criteria (-20 to 19), day of week, week of H1N1 outbreak, whether the previous day was a holiday, and whether the school was closed on the previous day. To account for non-linearity, a polynomial was fit for the variable days since meeting criteria and categorical terms were fit for the variables day of week and week of outbreak.
Results
The model-predicted mean percent ILI, adjusted for covariates, by days since meeting closure criteria is shown in the figure. The effect of school closure was estimated to reduce the number of ILI cases once the school re-opened (5-15 days after meeting criteria, representing 20% of total cases), by 70% (β=-1.19, p <0.001). The overall reduction in ILI was estimated to be at least 13.6%. Fitting a model in which the quadratic term was allowed to vary randomly by school did not improve model fit over the simpler fixed-effects model.  The analysis has several limitations, including reporting and measurement bias. However, these would only bias the results if they differed by closed and non-closed schools. The analysis also assumes that at least five ILI cases represent a true outbreak, which may not always be the case.
Conclusions

Our estimates suggest that a significant percentage of ILI was avoided due to school closure. However, the benefits of reduction are offset by economic, logistic and other health risks that closure introduces.
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Figure. Model-predicted mean percent ILI by days since meeting closure criteria and by closure status.
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