Christopher Langhammer
The complex interactions between diseases and society are open to therapeutic intervention at several levels.  Molecular biology tools are used at the cellular level to analyze the molecular basis of diseases and develop drug interventions to fight them.  Clinical medicine is used at the level of the individual patient to develop treatments plans and behavioral changes aimed at reducing the effects of disease.  Changes in public policy affect disease dynamics at the population level, altering the role of the healthcare system in controlling disease.  Mathematical models are used at all levels to help untangle the complexities of large biological systems.  The utility of these modeling tools is limited by two factors: the fidelity with which the underlying data and assumptions represent disease and population characteristics; and the extent to which model predictions can be translated into meaningful intervention strategies.
As an MD-PhD candidate I am uniquely positioned to benefit from, and contribute to, the workshop on mathematical modeling of infectious diseases.  I have completed the first two years of medical school, addressing the scientific basis of clinical care and how the healthcare system is designed to prevent and monitor diseases.  This fall I transitioned to my first year of doctoral training in the Biomedical Engineering Department at Rutgers University, where I am learning to use the computational tools necessary to analyze disease dynamics.  This dual degree program allows me to communicate with individuals in both fields and to build understanding among my colleagues about the importance of collaboration between clinicians, biologists, and mathematical scientists.  I have already been able to employ this skill set in the context of rural African development during the two months I spent in the Eastern Province of Zambia as a member of a multidisciplinary team of engineers and health professionals.  As the only team member with training in both fields, I was responsible for explaining how specific engineering interventions would affect the existing health care system.  My experiences in Zambia deepened my understanding of the effects diseases like HIV have on society.  Collectively, these educational and practical experiences will enable me to refine underlying model assumptions and data collection methods to improve performance, and more effectively identify how to translate model outputs into interventions.
After completing the workshop, I will be working closely with Dr. Stanley Dunn, Rutgers University Biomedical Engineering, to continue this project and to generate further interest in the field of Mathematical Epidemiology within the Biomedical Engineering community.  We will work together to engage senior undergraduate students by developing several Senior Design Projects on the implementation and interpretation of mathematical models for disease spread.  The Senior Design program allows students to work independently under the guidance of a graduate student and faculty advisor on a project of their choosing.  By introducing motivated students to the field of Mathematical Epidemiology, we hope to advance the project itself as well as increase the number of students exposed to important modeling concepts.  Acting as a mentor to several undergraduate students will also help me gain experience as an educator, one of the primary goals of the MD-PhD program.
The problem of understanding and controlling disease spread is one I find interesting and tremendously important as both an engineer and training clinician.  I am enthusiastic to study the field in a collaborative environment, to contribute my unique perspective, and to continue this research upon returning to Rutgers University.
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