
Outbreak detection systems for use with very large 

multiple surveillance databases must be suited both to the 

data available and to the requirements of full automation. 

To inform the development of more effective outbreak 

detection algorithms, we analyzed 20 years of data (1991–

2011) from a large laboratory surveillance database used 

for outbreak detection in England and Wales. The data 

relate to 3,303 distinct types of infectious pathogens, with a 

frequency range spanning 6 orders of magnitude. Several 

hundred organism types were reported each week. We 

describe the diversity of seasonal patterns, trends, artifacts, 

and extra-Poisson variability to which an effective multiple 

laboratory-based outbreak detection system must adjust. 

We provide empirical information to guide the selection 

of simple statistical models for automated surveillance of 

multiple organisms, in the light of the key requirements 

of such outbreak detection systems, namely, robustness, 

fl exibility, and sensitivity.� � � � � � 	 � 
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Figure 1. Weekly counts of organisms by date of specimen 

collection, England and Wales, 1991–2011: A) isolates; B) organism 

types.
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Figure 2. Weekly counts for 6 selected organisms, by date of specimen collection, England and Wales, 1991–2011.
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Figure 3. Distributions of mean (A) and SD (B) of weekly counts for 

all organisms, England and Wales, 1991–2011.
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Figure 4. A) Distribution of estimated linear trend parameters (units: 

per week) for data on 2,250 organisms (excluding 4 organisms with 

extreme slopes), England and Wales, 1991–2011. B) Stacked bar 

chart of modal seasonal period for 2,254 organisms. The black 

bar sections represent organisms for which the seasonal effect is 

statistically signifi cant.

Figure 5. Relationships between mean and variance for data on 

organisms collected, England and Wales, 1991–2011. A) The log 

of variance plotted against log of mean for f g h i j k l j m n  spp. The full 

line is the best fi t to the points; the dashed line corresponds to the 

quasi-Poisson model; the dotted line corresponds to the Poisson 

model. B) Histogram of the slopes of the best-fi t lines for 1,001 

organisms; the value 1 corresponds to the quasi-Poisson model 

(equation 1).
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Figure 6. Relationships between mean and skewness for data 

on organisms collected, England and Wales, 1991–2011. A) 

Skewness plotted against log of mean for ¬ ­ ® ¯ ° ± ² ° ³ ´  spp. The full 

curve is the best fi t to the points; the dashed curve corresponds to 

the negative binomial model; the dotted curve corresponds to the 

Poisson model. B) Histogram of the parameters corresponding to 

the best-fi t curves for 1,001 organisms; the value −0.5 corresponds 

to the negative binomial model (equation 2).
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