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Mosquitoes transmit pathogens that cause malaria, filariasis, dengue, yellow fever, 
West Nile fever, Rift valley fever, chikungunya, and many other infectious diseases 
that take an enormous toll on the health of humans, domestic animals, and wildlife. 
Efforts to prevent these diseases have been sorely tested by their resilient responses 
to our control efforts and the complexity of their transmission systems. After more 
than a century of trying to control them it is fair to ask, what are the key points 
where transmission is most vulnerable to operationally and cost effective 
intervention?  How should public health policy be modified, across different spatial 
and temporal scales, to account for differences in the behavior and ecology of 
mosquitoes and humans, environmental change, and perturbations to transmission 
from control operations?  Because it is the context in which questions like these will 
be answered, an improved understanding of interface between ecology and 
epidemiology is rich with opportunities for addressing the most important 
challenges in mosquito-borne pathogen prevention. 
 
In my presentation I will explain how increasing our capacity to capture 
epidemiologically relevant complexity of pathogen transmission –human social 
interactions and mosquito ecology –will enhance disease prevention 
programs.Focusing on dengue, a mosquito transmitted virus, I will review the 
development of novel concepts in pathogen transmission dynamics that my 
colleagues and I are testing.  I will explain why we need to expand our vision 
beyond the historical influence of simplifying assumptions, to explore more difficult 
to track variation in the rate at which mosquitoes bite different people and how 
human and mosquito movement influences encounters between mosquitoes and 
people.  I will explain why exploration of mosquito ecology and behavior, mosquito 
and human movement, spatial heterogeneity in complex epidemiological landscapes, 
and the way those factors lead to key encounters between mosquitoes and hosts are 
among the most promising frontiers for improved mosquito-borne disease 
prevention. 
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