Learning Goals and Outcomes Using Bergman’s Minimal Model
The goal of this activity is to mathematically examine the pancreatic response, also known as (AIRg) and insulin sensitivity (SI) to determine whether or not a person could be at
risk of prediabetes or type 2 diabetes. According to Bergman and Pacini, in order to have a normal glucose tolerance level the value of the acute insulin response to glucose (AIRg) times your insulin sensitivity (SI) must be greater than or equal to the value 0.0075. The research in this paper shows that AIRg and SI do not have to be within a certain range in order to operate properly.  Since these parameters work together and depend on each other even if one parameter is not operating at its full potential it can be accommodated by the other. The main focus is to maintain an overall disposition index curve of 0.0075. 
This research also showed that the risk factors related to type 2 diabetes, such as age, weight, and ethnicity, do not play a very important role in type 2 diabetes. In some cases pertaining to the risk factors, we know that the pancreas begins to show signs of beta-cell dysfunction at an earlier time period than other risk factor groups. Although a person may begin to suffer from beta-cell dysfunction, it can be accommodated for by having a high insulin sensitivity.  It is important to monitor if a person has a high AIRg value with a low insulin sensitivity, or if they have a low AIRg value with a high insulin sensitivity. By monitoring these values early on doctors can see which parameters need to be controlled in order to maintain a normal disposition index value. 
Pancreatic Response to Glucose Levels
	The pancreatic response discovered by Bergman and Pacini uses equations for the first and second phase of insulin release. Our research only used the equation for the second phase of insulin release to calculate the disposition index. Additional research would have to be conducted to further understand what effect the first phase has on the second and why Bergman and Pacini chose to disregard the first phase for the tolerance. 	
The decay of blood insulin and the pancreatic release affect the amount of insulin release into the body. Figure 3-6 show how the amount of glucose that has been released affects the response time of the blood insulin. Figure 3 shows that the decrease in the decay rate of blood insulin causes insulin to react faster to the glucose which has approached basal level faster than the present value. Increasing the decay rate of blood insulin, as shown in Figure 4, indicates that the glucose levels reach basal a little slower which also causes the insulin to work slower. This change in the glucose and insulin levels is most likely because the decay rate relates to how fast or slow the blood insulin is released into the bloodstream. The pancreatic release, as shown in figures 5 and 6, show the relation between the glucose and insulin and how much the pancreas is working. Figure 5 shows that the pancreatic release is being decreased which causes the pancreas to slow its function and causes glucose and insulin to reach basal level at a later time. This means that the pancreas is working slower and will not overwork itself. Increasing the pancreatic release of blood insulin cause the pancreas to overwork itself which can lead to a person to lose beta cell function entirely. Controlling these two parameters will ideally assist in the prevention of prediabetes or type 2 diabetes. 

Insulin Sensitivity
Insulin sensitivity plays an important role in type 2 diabetes. An individual may be producing insulin, but their body is rejecting it. Most diabetics have this problem. Research has not been able to find a cure for why a person's body will not allow them to accept insulin. Most people inherit this problem, which makes it hard to solve. This research shows how insulin sensitivity can be monitored and approached mathematically. The problem may be too complex to try to find a medication that will allow the body to accept insulin and keep glucose from remaining in the bloodstream. It may be helpful to try to solve a piece of the problem, which is why this research took a closer look at the parameters affecting the pancreatic response and insulin sensitivity. As mentioned before, we know that P3 and P2, play an important role in insulin sensitivity, we know that if we increase P3 and decrease P2, an individual's insulin sensitivity will increase. Increasing the insulin sensitivity is the ultimate goal for trying to avoid type 2 diabetes. If scientist were able to control one of the parameters for insulin sensitivity, they would be able to manage one of the problems associated with type 2 diabetes. Corresponding values for each parameter can be calculated to see when a person is at risk of being insulin resistant. 
Risk Factors Associated with Insulin Resistance
	There are many risk factors that raise someone's chances of becoming pre-diabetic or type 2 diabetic. Through this research, we concentrated on obesity and ethnicity. The graphs that contained the data on obese and lean patients, showed that obesity may or may not be a risk factor for being diagnosed with diabetes. Research shows that though someone may be considered to be lean, they still have a chance of genetically inheriting beta cell malfunction or other health problems. The ethnicity graphs also displayed similar data. Though ethnicity can be one of many risk factors, it has been shown that it is not the only factor. When discovering whether or not a person is pre-diabetic or type 2 diabetic, doctors and patients must consider all the different risk factors at once.

Ranges
We know that disposition index shows when a person is at risk of becoming a type 2 diabetic. Research has showed that the disposition index is an early warning sign for when a person is at risk of having type 2 diabetes. Since the disposition index is an early warning sign this research calculated the corresponding values for insulin secretion (AIRg) and insulin sensitivity (SI) that will allow an individual to stay on the normal beta cell function curve. This research shows that it does not matter what the AIRg value or the SI value are, a person can avoid becoming a type 2 diabetic. However this may only be able to work mathematically because we know the values can range from zero to infinity. Although we have found possible values for an individual that may not be at risk of having type 2 diabetes there are other factors that can come into play biologically that would affect the range values for certain individuals. .For example, if a person has a low insulin sensitivity, in order to avoid diabetes, the individual must have a high insulin secretion, but the goal is to not have a high AIRg so that one does not over work their pancreas.  It is possible that by mathematically calculating the range values for AIRg and insulin sensitivity some of the values may not be so helpful, after all, Bergman and Pacini stated that the values for AIRg should be between twenty and thirty-five. Therefore, further research should be conducted to determine whether or not the values calculated mathematically can be justified biologically. 
However, this activity shows mathematically the expected target ranges for AIRg with respect to insulin sensitivity that will keep a person from being a pre-diabetic or a type 2 diabetic.  However, further activity must be conducted to see whether or not any of these parameters can be controlled biologically, or medically. Finally, if doctors can use the expected target values for AIRg and insulin sensitivity to track if a person needs to increase or decrease the parameters P6 or P3 and P2, it is possible that pre-diabetes can be prevented and type 2 diabetes can be prolonged. 

