Project for Daniel Rhodes
Study on Diabetes

1. Begin your study with a summary of Type I diabetes (juvenile diabetes) listing the serious medical complications that arise from this disease. Give your best explanation of what is known about the disease as far as causes and what initiates its onset.

2. Create an age-structured model similar to the one in class with a Leslie matrix for the general population divided into age groups of 5 years. (You can restrict the model to human females if you prefer.) Find the appropriate life tables (for some country) from the web or any other source, then determine the steady-state proportion in each age class.

3. Determine from your research how much diabetes affects the mortality for each age class, then create a new Leslie matrix to show the age-structure (steady-state proportion) of the diabetic community. From this information and the general occurrence of Type I diabetes in the population, find the percentage in each of the age classes of diabetics.
4. Now suppose that you are in charge of a study on the effectiveness of a particular drug that is used to treat heart disease. A collection of data has been acquired on 55-65 year old women, who are followed for 10 years using either the drug in question or a placebo. Assuming this is a large study, including a number of diabetics in each group, then how do you statistically determine the effectiveness of the drug? Discuss the statistical techniques employed to determine the effectiveness of the drug on the general population. Also, what type of analysis would indicate if this drug is more or less effective on the diabetic population? (You might want to look up indicator variables in a Statistics book such as Applied Linear Statistical Models by Neter, Wasserman, and Kutner.) If you can find a real study on the web to illustrate this concept, then that would improve the project.
