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Health plans are like public 
health organizations

• Defined populations
• Information 

– the people, 
– their health status, 
– their care in most locations,
– the outcomes of care.

• Responsibility for members’ 
overall care, including prevention.

• Can intervene to improve care.
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The clinical setting

• Multi-specialty group practice with 14 
centers.

• Automated ambulatory medical records.
• ~250,000 members are ~10% of eastern 

Massachusetts population.  
• Everyone assigned to home census block.





Lower respiratory infection, 
1996-1999

• Identified ambulatory visits with 1st or 2nd 
diagnosis code on list of 119 ICD-9 codes 
(from Department of Defense Global 
Emerging Infection System).  

• 118,557 LRI visits. 
• 73,752 LRI episodes.



Lower respiratory infection, 
1996-1999
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Ambulatory vs hospital lower 
respiratory episodes







Modeling to identify potential clusters

• Use the Generalized Linear Mixed Model 
approach to logistic regression, controlling 
for month, day of week, holiday.

• This treats the count of syndrome visits for 
each day in each census tract as a daily 
observation of the tract’s rate.

• The denominator in each census tract is the 
eligible population.



Lower Respiratory Infection 
prediction model

Odds Ratio
March 0.7
June 0.4
September 0.5
December 1
Monday 3.2
Wednesday 2.5
Friday 2.3
Saturday 1
Holiday 0.4
Census tract
effect

All p=values 
<.0001



Identifying hot spots

• Every day, for each census tract, we 
calculate the probability of seeing at least 
the observed number cases on that day.

• Tracts are ordered from lowest to highest 
probability.  

• We compute the expected interval between 
observations at least, adjusting for multiple 
comparisons. 





Conclusions
• Routinely collected health plan data can 

supplement traditional surveillance for 
bioterrorism and other illness clusters.

• The marginal cost is small.
• Even a few events can signal unusual clusters.
• Most clusters are comprised of “routine” 

cases. 
• A signal in ambulatory settings may occur 

earlier than in hospital admissions.



Resources required

• Automated data with symptoms or 
diagnoses.

• Same day availability:
– Electronic medical records
– Nurse call centers
– Financial claims data

• Defined population with known location.
• Modest data processing capacity.



http://www.btsurveillance.org
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