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OBJECTIVE 
This paper describes a method to  predict syndromic 
data for surveillance of public health using the 
method of recursive least squares and a new method 
of  correcting for the day of week effect in order to 
have a prediction of the background upon which de-
tections of actual events can be computed. 

BACKGROUND 
Syndromic surveillance of public health has been the 
subject of intense study in the last few years.  Timely 
detection of an outbreak threat is a major goal of sur-
veillance of public health data, and so special empha-
sis must be placed on a monitoring system that can 
reliably forecast the expected background data upon 
which a useful detection system can be built.  Al-
though an ultimate detection system will probably 
operate in a multi-stream environment, useful tech-
niques must be able to work on single stream data 
sets, such as syndromic data.  In a previous publica-
tion [Ref. 1] I addressed the multi-stream data adap-
tive prediction and detection problem using a novel 
prediction method based on recursive least squares.  
In the present paper I am exclusively interested in 
using the above method for predicting a “back-
ground” from a single syndromic data channel.  A 
major issue in any data prediction method is the 
“equalization” problem (otherwise known as the 
weekend and day-of-week effects).  Detectors based 
on any such prediction methods will be adversely 
affected if the equalization problem persists.  The 
present paper addresses the latter issue systematically 
and integrates it in an adaptive prediction methodol-
ogy based on the work in Ref. 1  

METHODS 
When processing syndromic data one must correct 
the counts for three effects:  holidays, weekends and 
day of week. Without proper equalization, prediction 
results are practically worthless.  My approach to this 
issue is a two-step method.  Assume the weekend 
days and weekdays to be represented by two Gaus-
sian random variables X  and Y , with associated 
distribution functions ( )Xf x  and ( )Yf y .  A first 
set of corrections are made by considering a  linear 
transformation between the two random variables 
Y aX b= + , whose coefficients are uniquely de-
termined from estimates of the means and the vari-
ances of the two random variables.      

The second step in the method consists of calculating 
the sorted values of the counts for every day of the 

week.  The middle portion of these curves is fit with 
a straight line and the data are transformed to a mean 
line using linear transformations of the fitted lines.    
All correction coefficients are computed adaptively 
and are stored so that data can be transformed to 
original counts after prediction results are obtained.  
Adaptively corrected data are used to predict “back-
ground” counts.  

RESULTS 

The new integrated method is applied to syndromic 
data to predict a reliable background for detection 
purposes.  The effectiveness of the new method is 
first measured by comparing results reported in Ref. 
1 (using an ad-hoc method of equalization) with the 
present method.  Next I apply the method to data 
consisting of a 3 year period (between 1994 and 
1997) of respiratory syndrome patient counts re-
ported by military hospitals in the Southwestern 
United States.  Prediction goodness-of-fit measures 
will be displayed and discussed.  Results will be 
compared to those of the current CDC C2 and W2 
methods the results. 

CONCLUSIONS 

Novel recursive least squares adaptive prediction 
methods combined with novel techniques of address-
ing the day of week effect are shown to produce ef-
fective forecasts of background data for syndromic 
surveillance. 
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