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OBJECTIVE
We describe the methods of utilizing a newly developed cardiovascular (CVD) syndromic definition, using data from emergency department (ED) visits in New York City (NYC), to predict risk of CVD-related hospitalization in NYC.
BACKGROUND
CVD morbidity has been linked to air pollution [2], influenza activity [3], and other health outcomes. Typically these phenomena are investigated months or years after they occur as administrative hospital admission data become available. In 2001, The NYC Department of Health and Mental Hygiene (DOHMH) developed an electronic syndromic surveillance system that uses chief complaint information and other data elements to code visits into syndromes and monitor them for temporal and spatial patterns


[1] ADDIN EN.CITE .  Currently, 50 of 55 hospitals in NYC with an ED report data daily to the system.  While syndromic surveillance of emergency department visits might allow more timely identification of CVD related impacts, in some cases guiding public health response, the feasibility and utility of near-real-time CVD syndrome tracking using emergency department data has not been explored.
METHODS

A CVD syndrome classifier was developed to scan the chief complaint text field in order to identify possible CVD related emergency department visits.  Trends in CVD syndrome visits were compared to trends in hospital admissions from CVD causes for the years 2004-2006. Time series models were fit using a generalized linear model that included a seasonal smoothing function, day of week terms, and the count of CVD syndromic events with separate terms for lags 0-3 as predictors of CVD hospitalizations.
RESULTS

Similar weak seasonal patterns and strong day-of-week patterns were observed in the time series of our CVD syndrome and CVD-related hospitalizations. After adjusting for these shared temporal patterns, daily variation in CVD-related hospitalization was observed to be associated with ED visits for CVD syndrome.  The strongest association was with same-day lag, (Relative risk per interquartile range increase in CVD syndrome counts: 1.15, 95% confidence interval: 1.14, 1.16) but higher CVD syndrome counts for lag 1-3 were also predictive of higher CVD hospitalization rates (Figure 1). 
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Figure1. Cardiovascular ED syndromic-hospitalization relative risk and 95% confidence intervals for lags 0-3, adjusted for season and day of week.

CONCLUSIONS

Our CVD syndromic definition tracks temporal variation of CVD-related hospitalizations, beyond that expected due to seasonal and day of week variation, especially on the same day.  Lagged associations suggest CVD syndrome counts are a leading indicator of increases in CVD hospitalizations. 
CVD syndrome tracking using emergency department data, while having important limitations, may be useful for near-real time tracking of CVD morbidity in relation to environmental events – providing more timely indication of departures from expectation than are available from traditional diagnosis-based surveillance using hospital administrative data.  Further evaluation of the association of CVD syndrome counts with environmental conditions is indicated. 
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