Biostat 200 Assignment 1
Assignment1 - Due date: Thursday, October 7, 10:30 a.m.  

Please name the file Assigment2_yourlastname e.g. Assignment2_Allen 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 variables, data summarization, & probability 

Variables (4 points, 1 point each – note that it is possible that some variables fit more than one category) Download & read the article by TA Premeaux et al (Associations Between Plasma Immunomodulatory and Inflammatory Mediators with VACS Index Scores Among Older HIV-Infected Adults on Antiretroviral Therapy)
a. Which variables listed in Table 1 are nominal?  Gender, Ethnicity, HIV RNA<50, HIV Infection
b. Which variables in Table 1 are ordinal?  CD4 Cells by category, FIB-4, eGFR, Education*
c. Which variables in Table 1 are numeric? Age, BMI, CD4 Nadir, Hemoglobin, VACS Index
d. Look at Table 2 – which of the comorbidities occur most often?  Which might be collapsed into a single category?  Hyperlipidemia/hypercholesterolemia, Hypertension, Diabetes, COPD.  Myocardial infarction, Heart failure, CAD; kidney failure, liver disease, ??? 
*treated as numeric in the paper so could be listed in both categories

2. Diagnostic tests (3 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[footnoteRef:1]. [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.] 

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.1 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. (1 point) Using the clinicians’ reading as the gold standard, what was the sensitivity of the self-reading?
26/36 = 72.2
b. (1 point) Using the clinicians’ reading as the gold standard, what was the specificity of the self-reading?
138/174 = 79.3
c. (1 point) What is the positive predictive value of the test in this group? P(TST+ | patient read as +)? 41.9%
Note that you can use the sample proportions here for the population values of P(TST+) and P(Patient read +). 
d. (Extra Credit 1 point) 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+)  
P(TST-) = 1- P(TST+) = 0.95
Sensitivity = P(PR+|TST+) = .722 
Specificity = P(PR-|TST-) = .793 so P(PR+|TST-) = False Positives = .207
P(TST+|PR+) = P(PR+|TST+)*P(TST+)/[P(PR+|TST+)*P(TST+) + P(PR+|TST-)*P(TST-)]
P(TST+|PR+) = (0.722*0.05)/[(0.722*0.05) + (0.207*0.95)]
P(TST+|PR+) = 0.0361/[0.0361+0.197] = 0.154
e. (1 point) Why is your answer to c higher than your answer to d? Prevalence in c is 17%, much higher

3. Making decisions using probability (3 points) Read the Fenton paper on the court case involving alternative medical diagnoses.  Note that rather than using a table or percent for examining probability, he uses decision trees and Bayesian networks.  Based on your reading of the negligence case presented in the paper, would you favor awarding the patient a large monetary award?  Briefly, why or why not?

This was a discussion question so as long as you referenced and understood the Bayesian probabilities & decision tree, all answers are correct.
Based on the results showing that the harm in not waiting to see the results of the test (that the aneurysm might burst) were much lower than the harm in doing nothing (permanent stroke) I would rule in favor of the patient.
