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ANALYSE OF CLUSTERED DATA WlTH BINARY OUTCOMES : 

GIARDIA IN DAlRY CATTLE 
H. O. Mohammed f, Susan Wade 1 and M. Sanaa 2 

S u m v  : The purpose of this presentation was to illustrate the application of randomeifect models to veferinary data and 
demonstrate the interprefation of the resotts obtained from such models. We used data that have a hierarchical structure to address 
the objective of this stody. The data used have a fwo levels of nesfing structure where infornaibn on nsk factom were collected 
fmm individual animals that are gmuped in herds and the herds were located in watersheds. In the analysis we modelled 
simuItaneously the conelation at the fi& k v d  of nesting among herds within a wafershed and the second level of nesting between 
cows wifhin a hem: Wdh the use of an appmpnate solMare, we were able to detect a siqnifi~cant intragmup conelation in the data 
and evaluate the impact of this conelation on the nsk estirnates. 

RESUME : L'objectif de cette communication est d'illusfrer l'application des modéles effets aléatoires aux données vétérinaires et 
d'intepréter les résuitats obtenus pour chaque modèle. Nous avons utilisé, pour cette étude, des données ayant une structure 
hiérarchique. Les données utilisées ont deux niveaux d'emboîtement. Tout d'abord, I'infornation concernant les facteurs de risque 
ont été collectées pour chacun des animaux gmupés en ékvages, eux-mêmes gmupés en fonction de la source 
d'appmvisionnement en eau. Pour l'analyse, nous avons modélisb simultanément la conéldion entre les Blevages d'une d m e  
source d'approvisionnement (premier niveau d'emboitement) et la conélation entre les vaches au sein de rélevage (second niveau 
d'embolfemenf). Avec I'utilisation d'un logiciel appmpné, nous avons dhmontré l'exisfence d'une corrélation intragmupe sgnifiiative 
et nous avons pu évaluer son impact sur l'estimation des risques. 

I - INTRODUCTION 

One of the most perplexing problems facing epidemiologist is responses occurs because they are dependent on 
to acairately assess and quanüiy the relation between exogenous factors that are associated with these responses, 
putative risk factors and disease. In veterinary mediune data ie, infecbn with Giardia spp. 
are oiten wilected fmm groups of animals, e.g., herd, Rock, 
stable, and analyzed using ordinary logistic regression for the 

This m l a b n  between study units in a cluster has the 

purpose of evaluating the association between a disease and 
potenüal to lead to a statistical phenomenon generally 

the hypothesired risk factors. In using this analytical referred to as overdiipersion. Overdispersion is a awid'üon 

technique researchers assume independenœ between 
where by the standard emrs of the regression weffiaent is 

animals or study uniis with respect to the disease stahis in 
underestimated in the traditional logistic regression models 

the study population. This assumpoon is often nolated when 
[Ahvill et al., 19943. If overdisperssion is ignored, the 

the study units originate from populations that are wmprised 
estimated standard emx and the computed test staüstics are 

of multiple gmups (herd, Rock, stable) because animals in the 
gmssly biased leading to an erronecus conclusion regarding 

same gmup tend to be similar with respect to the likelihood of 
the relative significanœ of the hypothesized associaiion. 

the disease. It is not unreasonabie to assume Mat this 
Underestimation to up to 3 000 % has been reported in the 
literature [Rosner, 19821. 

clusterina wiil lead to a conelalion in the likelihood of disease 
in the stÜdy population. This expcted correlation between 
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