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Scientific Abstract:  Epidemiologic models of transboundary animal diseases are simplified 
representations of disease spread in a population that are useful tools to study questions related 
to the characteristics of disease spread, the effectiveness of potential control strategies, and the 
effects of continuity of business activities during a simulated outbreak. Numerous examples of 
epidemiologic models of transboundary animal diseases exist in the scientific literature; however, 
most of these studies were focused on regions of the U.S. that are outside of the country’s 
primary swine production regions. Swine movements within those models have tended to be 
represented very generally and have not adequately reflected the true structure and dynamics of 
U.S. swine systems. The objectives of this study were to collect data that describes farm-to-farm 
movements of swine and to develop contact parameters for use in epidemiologic models that 
more accurately reflect the frequency and types of animal movements among swine operations. 
Two datasets, one of approximately 370,000 swine movements in the U.S. over one year and the 
other of approximately 9,000 swine movements from Canada to the U.S. over one year, were 
analyzed to describe the network of farm-to-farm swine movements, and to create daily contact 
rates that can be used as parameters in epidemiologic models. Of the 370,000 swine movements, 
39% were identified as farm-to-farm animal movements that originated on U.S. farms in 17, 
primarily Midwestern, states. The remaining were sales of market weight animals and other non-
farm-to-farm movements. The farm-to-farm movements were used to estimate average daily 
contact rates for four farm types (sow farms, finish, nursery, and wean-to-finish) that ranged 
from 0.025 to 0.078 movements per day. The most frequent sources of animal movements in 
descending order of farm type were sow farms, nursery farms, finish farms, and wean to finish 
farms. Sow farms most frequently moved animals to nursery farms followed by wean-to-finish 
farms. Nursery farms most frequently moved animals to finish farms. Finish farms most 
frequently moved animals to other finish farms and sow farms. Wean-to finish farms most 
frequently moved animals to other wean-to-finish farms and finish farms. Most animal 
movements were intrastate (94%). Interstate animal movements most frequently originated in 
Kansas (46% of interstate movements), Iowa (16%), and Minnesota (11%) and tended to travel to 
adjoining states but sometimes traveled farther. Imported farm-to-farm animal movements from 
Canada most frequently went to Iowa (43%), Minnesota (15%) and Michigan (7%). The 
parameters developed from these datasets improve upon swine movement parameters that have 
been used in previous studies and will support more accurate epidemiologic modeling studies of 
transboundary animal diseases in major swine-producing regions of the U.S.    
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