Biostat 200 Assignment 2 

Assignment 2  (75 points)
Due date: Thursday, September 29, 10:30 a.m.  
Please name the file Assigment2_yourlastname e.g. Assignment2_Hahn and also include that in the body of your assignment. 
Please highlight your final answers.

Purpose:  The purpose of this assignment is to demonstrate your facility with the concepts of probability (Lecture 2).
1. Pagano and Gauvreau, Chapter 6 problem 8. Is it ok to copy the venn diagram from the lecture and label appropriately.  Please explain your answers using probability formulae for b-d  (20 points)
2. Pagano and Gauvreau, Chapter 6 problem 10 (15 points) 

3. Pagano and Gauvreau, Chapter 6 problem 11 (15 points)
4. (25 points) We are interested in conducting large scale testing for TB infection in Uganda. One of the standard ways of testing for TB is via the Mantoux test or the Tuberculin Skin Test (TST), in which a small amount of tuberculin protein purified derivative is placed in the top layers of the skin, and read by a trained health professional 48-72 hours later. For persons with HIV, a positive test is considered if the induration is >=5 mm. We are wondering if it is possible to train patients to read their own skin test, and to call in the results.
In a study conducted on this topic in Cape Town, South Africa, patients were given the TST and asked to both fill in a card reporting their results, and also to return to the clinic to have the test read by a clinician.1n The results were as follows:

	
	Clinician reading (gold standard)
	

	
	Clinician read as positive (>=5 mm)
	Clinician read as negative (<5 mm)
	

	Patient read as positive
	26
	36
	62

	Patient read as negative
	10
	138
	148

	
	36
	174
	210


Show your work and give your answers to a-c to one decimal point (e.g. 99.3%).

a. Using the clinicians’ reading as the gold standard, what was the sensitivity of the self-reading? 

b. Using the clinicians’ reading as the gold standard, what was the specificity of the self-reading?

c. What is the positive predictive value of the test in this group? P(TST+ | patient read as +)?

Note that you can use the sample proportions here for the population values of P(TST+) and P(Patient read +).

d. Suppose you only know the sensitivity and the specificity of the patient readings, and that the prevalence of skin test positivity P(TST+) in the population is 5%. Using this information, calculate the PPV. Note that you need to calculate the P(patient read +) using the law of total probabilities and P(TST+)
e. Why is your answer to c higher than your answer to d? 
1.
Cox V, de Azevedo V, Stinson K, Wilkinson L, Rangaka M, Boyles TH. Diagnostic accuracy of tuberculin skin test self-reading by HIV patients in a low-resource setting. Int J Tuberc Lung Dis. 2015;19(11):1300-1304.




