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Syndromic Surveillance in Context 

ECDC (2008). Surveillance of Communicable Diseases in the European Union: A long-term strategy 2008-2013.   
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Triple S Project. Assessment of syndromic surveillance in Europe. Lancet. 2011 Nov 26;378(9806):1833–4.  
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The US CDC BioSense 2.0 System 



The UK HPA Syndromic Systems 



Syndromic Surveillance Process 
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DATA CAPTURE 



Common Settings for Data Capture 

Beuhler JW, Sonricker A, 
Paladine M, Soper P, 
Mostashar F. Syndromic 
Surveillance Practice in the 
United States: Findings 
from a Survey of State, 
Territorial, and Selected 
Local Health Departments. 
Advances in Disease 
Surveillance 2008;6:3. 



Automated Capture and Transmission 



Standards for Data Capture 



SYNDROME DETECTION 



Detecting Syndrome Cases 

• Each visit is classified into a syndrome (e.g., 
respiratory, influenza-like-illness, …) 

• Classification uses information from a clinical 
information system 
– Code Based: Search for specific codes; or 

– Natural Language: 1) Build a statistical model of 
the word distribution in true as opposed to false 
cases, or 2) Use text ‘templates’ to search for 
words or experessions 



Chapman WW, 
Dowling JN, Baer A, 
Buckeridge DL, 
Cochrane D, 
Conway MA, et al. 
Developing 
syndrome 
definitions based 
on consensus and 
current use. J Am 
Med Inform Assoc. 
2010. pages 595–
601.  

Standards for Syndrome Definition 



Syndromic Case Detection can be 
Accurate for Broad Categories 
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Accuracy of syndrome 
definitions based on 
diagnoses in physician claims. 
BMC Public Health 
2011;11:17. 



Syndromic Surveillance Summary 

• Defining Syndromic Surveillance 
– Characteristics: Automated, syndromes 

– Implications: Real time, no reporting burden 

– Applications: Impact (rule-out), augment systems 

• Innovations Applicable to Surveillance 
– Automation of data capture for ‘clinical’ settings 

– Advances in real-time data analysis 

– Integration of data from multiple systems 
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Problem Formulation 

• Benefits of detection are measured by intervention outcomes: reducing 
morbidity, mortality and cost 

• Intervention strategies are outbreak-specific: 
– anthrax: early medical treatment of infected individuals 
– waterborne c.parvum: preventing new infections by limiting exposure 

• Intervention outcomes depend not only on timeliness of detection 
– level of compliance (e.g. with boil-water advisory) 
– extend and duration of exposure to pathogen 
– incubation time 
– … 
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Public Health Context 

• Prospective analysis 
– Repeated routinely 
– Analysis should build on previous results 

• Multiple data sources 
– Statistical analysis of one data source rarely provides 

definitive information for action 
– Integration of analysis results is a difficult problem 

• Dynamic decision making 
– Surveillance informs actions 
– Possible actions should drive surveillance 



DETECTING PATTERNS 



Surveillance Analysis Framework 

• Target 
– Omnibus alternative hypothesis 
– Specified alternative hypothesis 

• Dimensions 
– Time: Critical aspect of any analysis 
– Place: Often spatial, sometimes space—time 
– Person: Usually stratification 

• Integration 
– Combining multiple data sources and systems 
– Linking analysis results with actions, effectiveness 



Temporal 
Detection 

Buckeridge DL, 
Okhmatovskaia A, Tu S, 
O'Connor M, Nyulas C, 
Musen MA. Understanding 
detection performance in 
public health surveillance: 
modeling aberrancy-
detection algorithms. J Am 
Med Inform Assoc. 2008 
Nov;15(6):760–9.  



An evaluation model for syndromic surveillance: assessing the performance of a temporal algorithm. Buckeridge DL, 
Switzer P, Owens D, Siegrist D, Pavlin J, Musen M. MMWR Morb Mortal Wkly Rep. 2005 Aug 26;54 Suppl:109-15. 



Space—Time Detection 

• Spatial data model 
– Point based 

– Region based 

• Popular approaches 
– Independent monitoring of sub-regions 

– (Bayesian) Spatial regression 

– Scan statistics 



Space—Time Cluster Detection 



EVALUATING DETECTION 



Evaluation Framework 

• Evaluation Paradigms 
– Statistical Measures 

• Diagnostic test: sensitivity, specificity, timeliness 
• Process control: average run length 

– Health and Economic Outcomes 
• Prevented utilization, morbidity, mortality 
• Cost-Effectiveness very rarely assessed 

• Evaluation Approaches 
– Real data: Limited availability, low numbers 
– Simulated data: Alone or with real data, complexity 
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Diagnostic Test Evaluation Approach  



Simulation for Integrated Evaluation 
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Okhmatovskaia A, Verma AD, Barbeau B, Carriere A, Pasquet R, Buckeridge DL (2010). A Simulation Model of Waterborne Gastro-
Intestinal Disease Outbreaks: Description and Initial Evaluation. AMIA Annual Symposium. 



Evaluating Impact – Infections Averted 
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Pattern Analysis Summary 

• Context is moving from single time series to 
rich, multi-dimensional data sets 

• Innovations in analytical methods 
– Automated temporal analysis 

– Space—time analysis more complicated 

– High-dimensional methods in other disciplines 

• Methods and tools needed for integration 

• Training programs needed desperately 
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