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Sensitivity Analyses

Objectives:
· To understand the uses and types of sensitivity analysis
· To conduct two simple sensitivity analyses: on mammography and your own CEA

Reading:
None.

Procedure for Turning In Homework Assignments:

In this section you will have two separate homework problems – one on mammography and one on your own decision analysis/cost-effectiveness analysis.  These will be assessed by different individuals, and so should be turned in separately.

	The procedure is as follows:

#1: Mammography – Due Wednesday, 3/7 by 6pm

a. Turn in the Mammography Decision Analysis problem to the TAs (MoassesfarS@peds.ucsf.edu or Jenny.Kaplan@ucsf.edu) and section leaders (jgkahn@gmail.com or emarseille@comcast.net). 
b. Put DCEA, your last name, and the due date in the filename and the email subject line. Underscores help too in the filename. Thus, for example

	DCEA16_Jones_Mammog_HW6_2-Mar-16.xls

	This helps us stay organized. Thanks!

c. The assignment should be completed in Excel using the templates provided on the website.  

d. The Mammography Decision Analysis homework is the day before section (Wednesday) at 6 pm. Assignments turned in after class will be marked down 25% of the total earned score. Additional delays of 24 hours will result in further markdowns of 10% for each 24 hours the homework is late. 

#2: Your Own Project – Due Thursday, 3/7 by 12:30

e. Turn in the Your Own DA/CEA assignment to your mentor and section leader. This should be in an Excel file or TreeAge. Please respond to all of your mentor’s comments, point-by-point in an email. If you don’t understand or agree, please write your mentor a note, but do not ignore comments.

f. Update the structured summary (and, thus no need to put explanations in cell comments)

g. Your Own DA/CEA assignment is due at 12:30 pm on the Thursday that section is held. 

h. For your own assignment, use a filename like this: 

 	DCEA15_SMITH_Own_HW6_3-Mar-16.xls


1. Mammography decision analysis
	
The last time you worked with the mammography analysis, you added costs and calculated cost-utility ratios. You found that mammography appears much less cost-effective for women 40-49 than for women 50-69 – a nearly 10-fold difference. This difference reflects 40-49 lower risk of breast cancer (and its mortality), and also lower effectiveness in reducing breast cancer mortality.

This time, you’ll examine how sensitive these findings are to uncertainty in the key input (effectiveness in reducing breast cancer mortality), and also to the risk of aspiration/biopsy (which is the result of a false (+) mammogram).

For this section use the Excel file named “DCEA16_Mam_HW6” (available on the TICR website). Here are the steps:

a. Review the layout of the sensitivity analyses
	
The sensitivity analyses, in worksheets named “SA 2way” and “SA 1way” include results tables and linked figures. This is a typical way to set up Excel figures when doing SA.
	
b. Do a two-way sensitivity analysis: decade of life and mammography effectiveness (2 points)

This two-way SA varies decade of life (which determines risk of breast cancer) and mammography effectiveness (in reducing mortality). Use the worksheet “SA 2way”.

For each decade of life [using the worksheets ‘DA-Tree (40-49)’, ‘DA-Tree (50-59)’, & ‘DA-Tree (60-69)], type in different effectiveness values in cell C22 . The values to use – chosen to capture plausible ranges for each decade – are indicated in the 2-way SA results table.

Then click on the $/QALY result in that decade’s worksheet (cell J44), Copy … then click on the appropriate light blue cell in the 2-way SA results table, and Paste Special … Values. As you enter these values, the figure will sprout lines. Slide the red box over each of the base case points in the graph or create a way to highlight the base case within the graph.

c. Do a one-way sensitivity analysis: risk of aspiration/biopsy (2 points)

This one-way SA varies the probability of requiring an aspiration/biopsy for a false (+) mammogram. This affects both QALYs and costs for the mammography branches. You’ll do this only for decade 40-49. Use the worksheet “SA 1way”.  Before you begin work on this portion of the assignment, be sure that you have returned all three of the worksheets to the values (in cell C22) that they contained before you began part (b) of this exercise.

First, type in different risks of false (+) in cell F2 in “SA 1way”. This changes the risk value in the QALYs sheet cells D52 & E52. Adding this cell linked to other worksheets simplifies doing the SA by lessening the need to navigate between worksheets. (If you’re doing these SA repeatedly, there are other similar shortcuts to save time.)

The values to use are indicated in the 1-way SA results table. Then click on the $/QALY result in the 40-49 worksheet (cell J44), Copy … click on the appropriate cell in the 1-way SA results table, and Paste Special … Values.  Once again, use the red box to highlight the base case.

d. Analysis: true/false & input response (6 points)

First, go to worksheet “Analysis” and enter “true or false” for Q1-Q3 or enter input values (numeric or text) into questions Q4-Q6. There are 6 questions for both SA 1way and SA 2way. 


2. Your own decision/cost-effectiveness analysis

For the last section, you critiqued and adapted a cost estimate, and you conducted a “micro” systematic review. This time you’ll return to working with the tree. Specifically, you’ll do a 1-way sensitivity analysis. The steps are below. See a more sophisticated option at the end.

a. Define the 1-way SA

Which input value do you want to vary? Over what range to capture plausible values? How many different values (suggested: 10)?

What outcome do you want to examine? Probably $/QALY, but it could be health outcomes.

b. Set up the SA table in Excel

Set up a small table that will record the input values in one row and the outcome values in a second row. Enter the input values that you will use for the SA.

c. Do the SA calculations

Paste or type each input value into the appropriate cell in your tree. Then click on the outcome cell and Copy … click on the correct cell in the SA table, and Paste Special … Values. Repeat until done.

d. Make a graph

Highlight the SA table and using Chart Wizard make a line graph. Input values on the horizontal axis, outcome values on the vertical axis.


More sophisticated option: A cool functionality in Excel to do dynamic sensitivity analyses (1- or 2-way)

See the posted Excel file: DCEA what-if-analysis data table for sensitivity analysis v2, with instructions and an example.
