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Using physics to understand how bacteria infect 

urinary catheters 
 

Urinary catheters are used extensively in 
hospitals and long-term care and they are 
highly prone to infection. Understanding 
the pathways by which bacteria colonise a 
urinary catheter could guide strategies to 
mitigate infection, but quantitative models 
for this colonisation process are lacking. This 
is a problem where physics can help to 
bridge lengscales between bacteria (microns) 
and catheters (tens of cm). I will 
describe a mathematical model for bacterial 
colonisation of a urinary catheter, that 
integrates population dynamics and fluid 
dynamics. The model describes bacteria 
migrating up the outside surface of the 
catheter, spreading into the bladder and 
being swept through the catheter lumen. 
The model exhibits a phase transitions 
between states corresponding to bacteriuria 
(bacteria in the urine) vs no 
bacteriuria. Computer simulations of the model reveal that clinical outcomes for long-term 
versus short-term catheterisation are controlled by different factors, that could be targeted 
by different interventions in catheter design and management protocols.  
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