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Developing a Real-time Emergency Department-based Syndromic
Surveillance and Outbreak Detection System
- Using Taipei City Hospitals as Example

Chao-Sheng Huang, Chien-Tsai Liu*, Mu-Yong Yen, Ten-Fang Yang,
Tsung-Shu Joseph Wu, Chwan-Chuen King

Abstract

Syndromic surveillance is the utilization of prodromal phase symptoms for the rapid detection of disease
outbreaks. In recent years many countries have adopted syndromic surveillance systems as the frontline defense
against emerging infectious diseases or bioterrorism attacks. Although Taiwan Center Disease Control (CDC)
has established the system, disease control staff and investigators in health agencies and hospitals lack
experiences in using syndromic surveillance systems for outbreak prevention of infectious diseases. Therefore,
this study focuses on : (1) establishment of an integrated syndromic surveillance system with timely, flexibility,
and automatically collecting data from hospital emergency departments (ED) in Taipei City, (2) development of
effective algorithms for early detection of disease outbreaks using routinely collected chief complaints or ICD-9
CM codes, and (3) provision of friendly interfaces for presentation of surveillance data to feedback the needs of
healthcare workers and decision-makers at different levels in hospitals in order to enhance their the capability in

prevention of disease outbreaks.

The study selected five hospitals located in different geographical areas of Taipei City. The system has been
established, and collected patient data of ED visits (total about 500,000 visits) from January 1 of 2005 to June 30
of 2008. There are 8 syndrome groups for routine surveillance. In addition, the system can allow to define new
groups dynamically based on the trends of disease development. Until now there are 5 dynamically defined
syndrome groups for extra-targeted surveillance. The historical limit method with the short-term and long-term
baselines is used for aberration detection, and the alerts are delivered via email when detected. The analyzed
surveillance data can be compared with the trends of disease development in different years. The analyzed
surveillance data is presented mainly using web pages. However, they can also be linked to a geographic
information system to view the dynamic changes of temporal and spatial patterns, the degree of clustering, and
the trends in diffusion of any interested syndromes. Since our system is mainly used for regional disease
surveillance (Taipei area), in the future work, we will put our effort in setting and grading various stages of
processes in disease defense strategies. So that it can work as a whole with the central government, and get better

system performance.

Keywords : syndromic surveillance systems, emerging infectious diseases, historical limit method,

bioterrorism attack , early outbreak detection
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