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ABSTRACT  
Rainstorms increase levels of fecal indicator bacteria in urban coastal waters, but it is unknown whether 
exposure to seawater after rainstorms increases rates of acute illness. Our objective was to provide the 
first estimates of rates of acute illness after seawater exposure during both dry- and wet-weather periods 
and to determine the relationship between levels of indicator bacteria and illness among surfers, a 
population with a high potential for exposure after rain. We enrolled 654 surfers in San Diego, California, 
and followed them longitudinally during the 2013–2014 and 2014–2015 winters (33,377 days of 
observation, 10,081 surf sessions). We measured daily surf activities and illness symptoms 
(gastrointestinal illness, sinus infections, ear infections, infected wounds). Compared with no exposure, 
exposure to seawater during dry weather increased incidence rates of all outcomes (e.g., for earache or 
infection, adjusted incidence rate ratio (IRR) = 1.86, 95% confidence interval (CI): 1.27, 2.71; for 
infected wounds, IRR = 3.04, 95% CI: 1.54, 5.98); exposure during wet weather further increased rates 
(e.g., for earache or infection, IRR = 3.28, 95% CI: 1.95, 5.51; for infected wounds, IRR = 4.96, 95% CI: 
2.18, 11.29). Fecal indicator bacteria measured in seawater (Enterococcus species, fecal coliforms, total 
coliforms) were strongly associated with incident illness only during wet weather. Urban coastal seawater 
exposure increases the incidence rates of many acute illnesses among surfers, with higher incidence rates 
after rainstorms.       
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