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I have always loved mathematics, but I want my research to be related to the problems of today’s world, which is why I chose to study mathematical epidemiology. Thus I hope to combat health problems such as HIV, rotavirus, malaria, and TB using mathematical modeling and the theoretical core of mathematics as my tools. I want to contribute to science and humanity by using my skills in mathematics to improve the health community’s understanding of infectious diseases and how they can best be controlled at the population level. In order to be well-prepared to contribute to health-related problems, I have simultaneously studied both applied mathematics and public health. I received a Masters in Public Health (MPH) in December of 2005, and expect to finish my PhD in Applied Mathematics and Computational Science in August of 2007.

Past

I spent the summer of 2001 at Cornell University’s Mathematical and Theoretical Biology Institute where I conducted research on the reasons behind the rising drug resistance in candida Albicans to the popular antifungal drug fluconazole. The opportunistic fungus, c. Albicans, attacks immunocompromised people. We created a deterministic differential equations model to describe the spread of susceptible and resistant strains of c. Albicans in a human population.

In the summer of 2002 I traveled to the Republic of the Gambia where I worked for two months as an intern in the Ministry of Health’s Epidemiological Statistics Unit. There I helped analysis data and trends in morbidity and mortality within the country’s reportable diseases, and helped to write the country’s policy on malaria during a week-long World Health Organization funded workshop.


During the summer of 2003 I participated in a two-week mini-course on the mathematics of biological invasions at the University of Utah. There I conducted research on how the methods used to approximate the shape of the dispersal kernel of the fly, drosophilia psuedoobscura, affects the calculated average wave speed.
While working at the Naval Medical Research Unit #3 in Cairo, Egypt from January to June 2005, I investigated the costs and benefits associated with the introduction of a rotavirus vaccine in Egyptian children by conducting a cost-benefit analysis from the perspective of the Egyptian Ministry of Health and Population (MoHP). Rotavirus diarrhea is a significant cause of morbidity and mortality in Egyptian children aged 0-5 years. Worldwide, approximately 500,000 children die annually from severe cases of rotavirus and in Egypt approximately 3000 children die. Additional financial support from outside organizations would be the only way for a rotavirus vaccination program to begin in Egypt. The MoHP is using this study in a pending request for aid from the World Health Organization to help subsidize the cost of this rotavirus vaccine.

Current


My current PhD research, conducted at the University of Iowa, under the guidance of Dr. Herbert Hethcote, is focused on using mathematical modeling to analyze the effects of rotavirus vaccination. I have constructed a deterministic model using ordinary differential equations to explore the levels of cross-immunity necessary for vaccination with a monovalent vaccine to be effective. My model considers a population with two endemic strains of rotavirus where infection with both strains is possible. The vaccine is directed at only one of the strains and the level of cross-immunity to the other strain is varied. Partial vaccination is also considered, because for the available rotavirus vaccines two or three doses constitute full vaccination. Exploring levels of cross-immunity from a theoretical perspective will help research and development at the pharmaceutical level as well as aid policy and decision-makers when choosing which vaccine to implement or endorse. Approaching this problem from the theoretical perspective also saves the time, energy, and money necessary to conduct a large scale clinical trial to test the efficacy of the current levels of cross-immunity.

Future

In the future I plan to include undergraduate and graduate students from Arizona State University in the expansion of my current model to include several strains, while still collaborating with my advisor, Herb Hethcote and my faculty collaborators at ASU. While only a few strains will circulate in any given geographic region, it is hypothesized that world travel could expose different regions to new strains of rotavirus. It is also hypothesized that vaccination could apply selective pressure on rotavirus strains in a given region to evolve into new strains.


I am also interested in looking at other infectious diseases where I could apply this method of modeling, especially re-emerging diseases plaguing the African continent. I believe that my participation in this summer workshop will allow me to meet new researchers who I can collaborate with, but will also open my eyes to new methods of modeling which I have not explored yet. I am very interested in using my talents on real-world problems and am eager to collaborate with the Advanced Studies Institute, SAECEMA, AIMS, and DIMACS on fortifying the bridge between US, South African, and other African nations’ research institutions through research in mathematical epidemiology.
