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OBJECTIVE 

This paper suggests and illustrates several 
approaches to surveillance when data are 
available for several regions. 
 

BACKGROUND 
 
Monitoring sales of over-the-counter products is 
becoming increasingly common for purposes of 
public health surveillance [1, 2].  Sales data for 
anti-diarrheal medications have been used to 
monitor outbreaks of waterborne 
Cryptosporidium outbreaks [3, 4]. An attractive 
feature of [5] is its focus upon coupling 
predictions of sales for a given day (based upon 
times series methods) with control chart methods 
from the field of statistical process control [6]. 
 

METHODS 
 
Daily sales of Immodium, Pepto Bismol, and 
Kaopectate were available for several large 
suburban supermarkets for 2005, based upon 
data linked with shopper’s club cardholders.   
 
Daily counts were initially assumed to come 
from a Poisson distribution.  Data were 
transformed to normality and adjusted for any 
overdispersion.  Cumulative sum methods [6] 
were used to monitor deviations between daily 
counts and expectations.  Several multivariate 
cusum approaches were adopted to account for 
the simultaneous monitoring from many stores. 
 

RESULTS 
 
Preliminary results for one store revealed that the 
mean number of daily sales to households was 
1.9, and the variance was 2.43.  

 
The cusum threshold was exceeded twice.  The 
most pronounced signal occurred on May 15th 
and continued above threshold through May 22nd 
Counts were relatively higher than average 
beginning on May 11th, and these counts led up 
to the signal on May 15th.  The mean of the 12 
counts for May 11 – May 22 was 3.67, in 
contrast with the mean of 1.9 observed for the 
entire dataset.   
 

CONCLUSIONS 

 
Next steps include developing a model of 
expectations that is based upon day-of-week, 
monthly, seasonal and holiday effects that may 
exist.  In addition, daily sales may depend upon 
whether there are promotions associated with 
products.  The dataset contains information that 
will allow the modeling of these effects.  
Additional effort will also be given to 
developing alternative approaches to 
multiregional surveillance.  
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