Decision and Cost-Effectiveness Analysis
TICR, UCSF, Winter 2021. Homework 2, page 1

TICR DCEA Homework 2 – DUE Thursday, January 28 at 3:15 PM
QALYs

Objectives: 

· To improve facility with decision trees

· seq level0 \h \r0 

seq level1 \h \r0 

seq level2 \h \r0 

seq level3 \h \r0 

seq level4 \h \r0 

seq level5 \h \r0 

seq level6 \h \r0 

seq level7 \h \r0 To add QALYs to two decision analyses: mammography and your own

1. Mammography decision analysis

For section 1, you developed a mammography tree, which was graded and returned with comments. Now we provide you with a tree that will be used for the remaining mammography exercises. There are many possible “right” trees; the one we will use is simple but captures the most important determinants of cost-effectiveness.

For this section you will use the Excel file named DCEA21_Mam_HW2, available on the course website. We recommend that you copy the file and work from the copy, or do “Save As” right away, just in case you want to easily refer to the original. 
Here are the steps:

a. Review the tree structure


Objective: to understand how to read a tree and how cells are linked within an analysis.

The tree (in worksheet ‘DA - Tree’) has two strategies: no mammography or mammography. The chance nodes allow for getting breast cancer (with die vs. survive) or not. The difference between the strategies is the risk of mortality if getting breast cancer. Each age group (e.g., 40-49) is portrayed by using the tree with a different set of inputs. 

This tree calculates results differently than does the aneurysm tree (but is arithmetically equivalent). Path probabilities are calculated for each branch (column F). These path probabilities are used to weight the outcomes (e.g., QALYs in column H), in order to calculate overall results for each strategy (rows 17 and 38). The net difference in QALYs between strategies is in row 40.

b. Complete the decision tree for (a) women 40-49, and (b) one other population, either women 50-59, or women 60-69.
Objective: to become familiar with working with a “live” decision tree by entering inputs. 
There are eight purple cells that accept input values: risk (i.e., incidence) of breast cancer in 10 years (C7); effect of mammography on mortality (C22); and QALYs for different outcomes (H4, H10, H15, H24, H30, H36). Each of these inputs varies by decade of life. 
There are three types of inputs that contribute to path probabilities: (a) mortality, (b) risk of breast cancer per 10 years, and (c) mortality reduction. 

· On each of your two trees, type in the values below (mortality is already input for you):
· Risk of breast cancer per 10 years = 0.013 40-49, 0.023 50-59, and 0.035 60-69.
· Mortality reduction = 7% 40-49, and 30% 50-59 and 60-69.
· On each of your two trees, paste in the six QALYs for different outcomes. QALYs are in the worksheet ‘QALYs by outcome & age’.  See row 6 (non mammography) and row 7 (mammography).  The easiest and most precise way to paste in these values is to right click “Copy” from the QALYs sheet and right click “ Paste Special … Values” into the tree.  BUT a better way is to put your cursor in H2 (for example), type “=” then click on the “QALYs by outcome and age” sheet and then point to the appropriate cell. That way, when you change values in the QALY worksheet, the whole tree is automatically updated. In general, do not enter a value if you can enter a cell reference. 
· Complete the two trees through row 41.  
c. For both trees, provide 1-3 sentences about each of the three inputs that contribute to the path probabilities to explain why the magnitude of difference in QALYs (cell H40) is so small. 

Objective: to think critically about how inputs impact QALYs and explain your analysis of a decision tree in a concise manner.
Include your analysis as a comment (right click: “Insert Comment”) in cell H42.  [Do NOT type directly into cell H42.  Use cell H42 for an inserted comment; type your analysis—including the small difference in QALYs seen in cell H40—inside the box that becomes available when you right click “Insert Comment” (not “Insert”, but “Insert Comment”).] 

2. Your own decision analysis
For the first section, you described your decision analysis problem and sketched out a tree. In class, you got feedback.

For this section:

· refine the tree based on the feedback you got; keep it simple, remember this is a learning exercise not the definitive analysis.

· assign estimated QALYs or DALYs for each terminal branch (discounted). 

· for each QALY or DALY estimate, briefly explain your reasoning, including data obtained from the published literature if you obtained any.

· you may use the Excel workbook DCEA21_QALYs_DALYs_discounting.xls posted on the course website) to do your QALY/ DALY calculations.

· calculate the expected QALYs or DALYs for each strategy, and the difference between strategies.

If you choose to make your tree in Excel, here are some tips for making Excel decision trees:

· Use cell borders to make the lines (as in the mammography tree). To do this, go to “Format … cells … borders”. You can also draw lines over the cells, but that can be harder to manipulate. Use the “Drawing” toolbar to add circles and squares, or don’t worry about these for now.

· Put probabilities in cells under each chance node branch.

· Calculate QALYs or DALYs using the method in the mammography exercise or the method in the aneurysm example, whichever seems easier to you.
