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INTRODUCTION
A number of syndromic surveillance systems include
tools that quickly identify potentially large disease
outbreak events [1–4]. However, the high falsepositive rate continues to be a problem [4–6] in all of
these systems. Our earlier work has showed that
multi-source information fusion can improve
specificity of the syndromic surveillance systems[7].
However, an anomalous health event that presents as
only a few cases may remain undetected because the
chief complaint data does not contain enough details.
New linked data sources need to be used to enhance
detection capabilities. The focus of this project
examining the incorporation of laboratory,
prescription medications and radiology data linked to
the patient encounter within syndromic surveillance
systems. These data source linkings may enhance the
sensitivity of syndromic surveillance.
METHOD
Selected linked data sources, such as laboratory
requests and results, radiology requests, and
prescription medications were associated with the
individual patient encounter number. Our approach
included multi-step information processing. First
linked data was processed on the individual patient
level and then a severity score was assigned for each
patient encounter. The Bayesian Network (BN)
technique was chosen to estimate severity scores.
Severity scores should be calculated daily. Second,
temporal anomaly detection algorithms detected
anomalies within scored patients counts for each of
the age groups such as infants (0-4 years), children
(5-17), adults (18-64), and elderly (65+). Third,
detected anomalies fused with the population level
BN to detect outbreak.
RESULTS
Analysis of the data showed correlations among
different data sources. Females and adults in the 4554 year age group showed the highest frequency
among the prescription and the patient encounter data
source. In the laboratory dataset, the 65+ year age
group showed the highest frequency. A consistent
seasonal trend, as well as a day-of-week effect, were
also observed in the prescription, encounter, and
laboratory data sources. Laboratory-confirmed flu
data and influenza-like illnesses (ILI) were obtained
from the CDC Influenza website http://www.cdc.gov/flu/

(accessed on 12/18/06), to make comparisons with
prescription and patient encounter data. Results from
the prescription data source showed that penicillin
and cold/cough medication corresponded well with
the flu epidemic curve. Similarly in the patient
encounter dataset, same day office visits
corresponded well with the flu epidemic curve.
CONCLUSION
Preliminary analysis showed that syndromic groups
can be made more specific for diseases of interest by
utilizing the information available in links.
Monitoring only cases that have such linkings or that
have an increased severity index should remove
much noisy data that are not related to the health
events of the user’s interest. In this study, we showed
that use of linked data improves detection of events
with small numbers of cases and may provide earlier
detection of large outbreaks while the numbers are
still small.
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