HS 249T

Problem Set #1

Homework Problems 1 and 2:
6.2, 7.2 in Hunink.  Check your answers with solutions, ask me or a pal if you disagree with solutions and don’t understand why.

When you hand it problem 3 below, also state that you have done 6.2 and 7.2, if that is true.

Homework problem 3: Using cost-effectiveness to fine-tune policies.  You may find the two slides from Session 4 dealing with this homework problem useful.

The policy is to screen ten year old children for cholesterol, giving families of those with high values life-style advice.  We start the calculation of benefits of this intervention at age 30, assuming no benefits between age 10 and 30.

Assume discounted life expectancy at age 30 for someone with level x, Y(x) = A - Lx – Qx2/2, in the range x>0 for x = log cholesterol measured in standard deviations. E.g, if x=1, the adults log cholesterol is 1 standard deviation above the mean log cholesterol. (The constants A, L and Q differ for men and women, but for simplicity, we ignore this).   

a. What is Y(0)?  What is Y(x-J)?  Hint: this is just algebra.

b. Let b30(x) be the difference in discounted life expectancy between two 30 year olds with values x and with the reduced value x-J. Assume Q and L are such that b30(0) > 0.  

Show b30(x) = QxJ + b30(0), a linear function. We assume that for all x and J, interventions that reduce x to x-J achieve this benefit, and will study such interventions. (FYI: The “fraction of benefit” of induced changes is the ratio of differences in health between “natural” levels and the benefits from induced changes.  Here we are assuming the fraction of benefit =1)

c. We can account for imperfect tracking of children’s log cholesterol with their later 30 year old log cholesterol values by saying that Rx, 0<R<1, is the expected value for 30 year olds whose value as a child is x.  Also we can account for people not modifying life-style by assuming only a fraction K adhere 0<K<1, and ignoring partial adherence. Finally let D be the 20 year discount factor between initial screening at age 10, and benefits starting at age 30.  Then for a child with level x, what is the benefit of “treatment” c(x) that reduces the childhood log cholesterol of adherers by J?  Hint: your formula should include b30(x), K, D and R.   

In what follows, for simplicity, we will assume R=1 and K=1, so c(x) =  Db30(x).   

d. Let A(d) = average value per person of treating all children whose  initial log cholesterol level>d. Can you give an inequality involving A(d) and c(d)?

e. Suppose we have enough money in the budget to treat all the children.  What in words is the optimal policy if c(-1) <0, i.e. if benefits are negative for children with low cholesterol?  Do you think it likely that c(-1) could be negative, i.e. that giving parents dietary advice would have a negative effect on children’s lifetime health?  If not, what is probably wrong with the model?

Suppose we only have enough money in the budget for screening and treatment to treat a small fraction of the children, and the costs of one screen are 1/200 the costs of one treatment.  Then the most efficient strategy will be to screen some children and treat those whose log cholesterol values are “high”.   Our budget will run out before all children are screened, so to do this efficiently, we need to know the optimal level of d, by which we define high.  We solve for d by imagining a small addition to the budget, and two strategies for spending it.

f. What is the cost of strategy I, which is screening one more child and treating if the log cholesterol level is above d?  Hint: Because log cholesterol is approximately normally distributed, the proportion of children who have values above d is approximately 1- ((d) for (, the cumulative normal distribution.  (As a reminder of what ( is, 1 - ((1.96) = .025). 

g. What are the costs of strategy II, which is treating the screened child with the highest cholesterol level that was not treated before. (Hint: what approximately is that child’s log cholesterol value?)

h. What are the benefits of strategy I?

i. What are the benefits of strategy II?

j. What has to be true at the optimal value of d?

k. Suppose Y was linear (i.e. Q = 0), so that c(x) was a constant, B.  What would A(d) be?  What could you say in that case about screening for cholesterol?

In our book, Cholesterol, Children and Heart Disease, we used this method after estimating all the parameters to assess the cost-effectiveness of screening children for high cholesterol, and compare it to other policies to deal with such children.  See Appendix F pages 344-348.

Homework Problem 4:  Discounting Problem



Program Expenses (in real, i.e., constant, dollars)

Year 1

$1,000,000

Year 2

$1,200,000

Year 3

$1,500,000

Year 4

$2,000,000

Year 5

$2,500,000

1) Calculate the aggregate 5-year expenditures for the above program:

a. Assuming annual inflation rate of 4% in Years 2-5

b. Assuming inflation rate of 4% in Years 2 and 3, and 6% in Years 4 and 5

2) Calculate the net present value of the 5-year expenditures for the above program, assuming a discount rate of 3%.

3) Explain the difference between adjusting for inflation and discounting. When discounting costs and QALYs in CEA, is it also necessary to adjust for inflation? Why or why not?

4) In class, we discussed the theoretical arguments for and against uniform discounting over time. The National Institute for Clinical Excellence in the UK has recommended variable discounting according to the following schedule:
· 3.5% for the first 30 years; 
· 3.0% for years 31 to 75; 
· 2.5% for years 76 to 125; 
· 2.0% for years 126 to 200; 
· 1.5% for years 201 to 300; and 1.0% for years 301 and beyond.
a. Based on this schedule, calculate the present value of 1.0 QALY that occurs 125 years in the future. 

b. In your opinion, does the above variable discounting schedule from NICE adequately address the “problem” of uniform discounting? Why or why not?
