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Instructor:
Dr Madhukar Pai, MD, PhD

Assistant Professor of Epidemiology, McGill University, Montreal, Canada

Professor Extraordinary, Division of Community Health, Stellenbosch University, S Africa

Email: madhukar.pai@mcgill.ca 

Teaching Assistant:

Daphne Ling, MPH

Doctoral Scholar, McGill University, Montreal, Canada

Email: daphne.ling@mail.mcgill.ca 

Co-convenors:

Dr Anneke Hesseling, MD, PhD

Dr Ben Marais, MD, PhD

Stellenbosch University, S Africa
Course description

Diagnosis is central to medical practice. It refers to knowing (“gnosis”) about the health of a client. Typically, diagnostic research focuses on estimating the sensitivity and specificity of individual diagnostic tests, their predictive values, and other parameters of interest (such as likelihood ratios, ROC curves, test reliability). Accuracy measures are then used to generate posttest probabilities, given a set of pretest probabilities. This module will cover the basic principles behind diagnostic research, diagnostic study designs, sources of bias, and analysis and interpretation of diagnostic accuracy data. Also, critical appraisal of diagnostic studies, and conventional and advanced methods for systematic reviews (meta-analyses) of diagnostic tests will be presented.

More recently, there is growing appreciation that “test research” focused on sensitivity and specificity is not necessarily the same as “diagnostic research.” Modern methods of diagnostic research focus on a process by which a patient’s test result can and should be considered in the context of other patient characteristics or test results. These methods enable direct estimation of individual probabilities of disease presence based on all diagnostic information and evaluation of the extent to which a particular diagnostic test has added value in the clinical context (i.e. incremental or added value analysis). This course will briefly introduce this multivariable approach to diagnostic research. 

Objectives

At the end of the course students will understand

· the principles and practice of diagnostic research focused on accuracy of tests

· the principles of multivariable approaches to diagnostic research

· the principles of meta-analyses of diagnostic accuracy studies

Readings

Course CDs will be provided to all participants; they will contain PDF articles for readings.
Assessment for pass/fail grade: 
1. Attendance and participation: 20% 
2. Take home assignments (critical appraisal of systematic reviews): 40%
3. Final in class exam: 40%

Course contents in brief
· Design of diagnostic studies

· Estimation of test accuracy (sensitivity, specificity, predictive values, likelihood ratios, diagnostic odds ratio, ROC curves)
· Sources of bias and variation in diagnostic studies

· Reliability (reproducibility) of diagnostic tests

· Sample size estimation for diagnostic test studies

· Critical appraisal of diagnostic studies

· Accurate reporting of studies of diagnostic accuracy

· Multivariable approach to diagnostic research

· Systematic review and meta-analysis of diagnostic studies

DAILY COURSE SCHEDULE

	Date
	Time
	Topic
	Faculty

	March 4, 2009 [Wednesday]
	9.00 AM to 12.00 Noon
	Overview of diagnostic research and types of diagnostic studies
	Madhu Pai



	
	12 noon to 1 PM
	Lunch
	

	
	1.00 to 4.00 PM
	Lab exercise: Measures of test accuracy
Computer exercise: OpenEpi & WinPEPI
ROC simulation exercise
	Madhu Pai & Daphne Ling

	
	4.00 to 5.15 PM
	Guest lecture: Diagnostic research: tips on writing grants and manuscripts
	Dr Anneke Hesseling, SUN

	

	March 5, 2009 [Thursday]
	9.00 AM to 12.00 Noon
	Bias in diagnostic research and sources of variation
Critical appraisal of diagnostic studies
	Madhu Pai

	
	12 noon to 1 PM
	Lunch
	

	
	1.00 to 4.00 PM
	Lab exercise: Critical appraisal of diagnostic studies

Reliability and sample size issues
	Madhu Pai & Daphne Ling

Madhu Pai

	
	4.00 to 5.15 PM
	Guest lecture: Evaluation of the accuracy of clinical symptoms and physical signs
	Dr Ben Marais, SUN

	

	March 6, 2009 [Friday]
	9.00 AM to 12.00 Noon
	Reporting of diagnostic research

Multivariable approaches to diagnostic research
	Madhu Pai

	
	12 noon to 1 PM
	Lunch
	

	
	1.00 to 4.00 PM
	Lab exercise: appraisal of a multivariable diagnostic study

Computer exercise: multivariable analysis in STATA
	Madhu Pai & Daphne Ling



	
	4.00 to 5.15 PM
	Guest lecture: Diagnostic research with imperfect gold standards and incremental value analyses
	Dr Keertan Dheda, UCT

	

	March 7, 2009 [Saturday]
	9.00 AM to 12.00 Noon
	Introduction to systematic reviews

Meta-analysis of diagnostic research
	Madhu Pai

	
	12 noon to 1 PM
	Lunch
	

	
	1.00 to 2.00 PM
	Guest lecture: Line probe assays for rapid diagnosis of drug resistant tuberculosis : a meta-analysis
	Daphne Ling, McGill University

	
	2.00 to 3.30 PM
	Computer lab: meta-analysis with MetaDiSc and STATA
	Madhu Pai & Daphne Ling



	
	3.30 to 4.30 PM
	Final exam [In class exam]
	

	
	4.30 – 5.00 PM
	Course evaluation and feedback
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