MEDICAL DECISION MAKING

Fall 2005
Dates:  See Syllabus
Class Times:  Mon/Fri according to schedule

Location:  WHSCAB Auditorium
Director:  Dr. Bill Eley

T.A.:  Michelle Packard
Grading: 
Test I  (diagnostic tests and stats)



20%



Test II (clinical trials, studies of  prognosis  )


20%




Test III (cohort, case-control, literature reviews)

20%



Project (Lit Review- PBL prog, diag, etiology or txt)
20%




Homework (Grady ER visit/assignment, homework)

20%
Recommended Text:

Medical Epidemiology, 4th Edition.  Greenberg, Daniels, Flanders, Eley, Boring.  Lange: New York, 2004.
Goal:

Almost every clinical decision made by a physician is guided by the medical literature.  Physicians are required to critically evaluate that literature effectively and efficiently.  The goal of this course is to begin the mastery of skills that will allow students to access medical literature, assess the validity of individual studies, prepare a structured literature review concerning a specific clinical question, and determine the applicability of the available medical literature to a particular patient problem.  
Objectives:

1) Become familiar with basic statistics necessary for the practice of medicine:

a) To define and differentiate the concepts of incidence, prevalence, and risk;

b) To understand the concepts of variability, random error, systematic error, bias, and validity;

c) To understand different types of data (nominal, ordinal, interval),  statistical distributions, standard deviation, variance, and standard error;

d) To understand the relationship between p values and confidence intervals.

2) Learn how to apply evidence to determine the usefulness of a diagnostic test:

a) To understand the basic design of studies that evaluate new tests, including the terms gold standard and spectrum bias;

b) To calculate sensitivity, specificity, positive predictive value, negative predictive value and likelihood ratio.

c) To recognize the advantages and disadvantages of using likelihood ratios, sensitivities and specificities, and predictive values when interpreting the usefulness of diagnostic tests;

d) To learn how to estimate post-test probabilities given a pre-test probability (or prevalence) and a measure of accuracy (eg likelihood ratio);

e) To understand the influence of the pre-test probability of disease on the post-test probability of disease;

f) To define the necessary characteristics for a good screening test.

3) Learn how to apply evidence to determine efficacy of treatment, risk factors for disease and prognosis:

a) For clinical trials:

i. To understand the design of clinical trials, including the null hypothesis, sample size determination, alpha and beta error, concepts of randomization, stratification, blinding (single and double), crossover methodology, stopping rules;
ii. To understand the use of measures of effect including the risk ratio, the hazard ratio, the risk difference, the number needed to treat;

iii. To be able to interpret survival data, specifically survival curves and the concept of median survival;

iv. To recognize the strengths and weaknesses of intention-to-treat analyses as opposed to efficacy analyses;

b) For prognostic studies:

i. Understand the basic design of prognostic studies, especially the need to account for all known prognostic variables, the basics (including potential pitfalls) of multivariable modeling, the Cox Survival model, and the need for validation studies;
ii. Understand the critical role of variability in prognosis when applying such studies to an individual with disease;

c) For studies of causation:

i. Understand two basic study designs, the cohort study and the case-control study;

ii. Understand the appropriate measures of effect for the two study designs, risk or incidence rate ratios for the cohort study and the odds ratio for the case-control design;

iii. Understand the concepts of confounding, interaction, and residual confounding as they apply to the analysis and interpretation of such studies;

iv. Understand the purpose and interpretation of stratification and modeling in the analysis of studies of causation;

4) To understand the concepts of bias and generalizability in the interpretation of the medical literature.

5) The student will be able to interpret and perform a structured review of the literature including the following:

a) Construct a pertinent clinical question written in the null form;

b) Effectively search the medical literature for articles relevant to the question;

c) Develop inclusion and exclusion criteria to determine which articles should be included in the review;

d) Present the summary data in a standardized format and determine if the studies:

i. Are homogeneous versus heterogeneous;

ii. Support the null hypothesis versus the alternative;

e) Understand the concept of publication bias and how it may effect literature reviews.

Classes will emphasize patient presentations followed by reading assignments and then discussion of assigned articles in class.  During the first semester, you will be required to visit an out-patient setting, see a few patients, and then select a diagnostic question suitable for searching in the medical literature.  This has traditionally taken place in the Grady ER, and we will arrange for you to do this.  You will then perform a search, which must be approved by one of our reference librarians and submit one article that is appropriate to the question.  You will receive the exact details of the visit in September, after you have been tutored in literature searching.  You will also have homework assignments that should help guide your critical thinking concerning literature review.  Your final assignment will be a project during the Spring Semester that will demonstrate your ability to state a relevant clinical question, and then find, critique, and present the appropriate literature in a standard format.
The fall syllabus is as follows:    

	Date
	Topic
	Lecture/Important Terms
	Reading 
	Work Due

	Aug 22
	
	
	
	

	Aug 26
	Intro
	Course Intro, The Questions Patients ask Doctors
	Chapters 1 and 2
	

	Aug 29
	Diagnostic Tests
	Case Presentation: Posing a Diagnostic Question
	
	

	Sept 2
	
	pre-test probability, prevalence, sensitivity, specificity, PPV, NPV
	Chapter 6/ or Blackboard article and 
Assigned Paper
	

	Sept 9
	Diagnostic Tests
	Case Presentation/ Population selection/ Spectrum Bias
	
	

	Sept 12
	
	Spectrum Bias
	Assigned Paper
	

	Sept 16
	
	No Class:  Joint Exam Study time
	
	

	Sept 19
	
	No Class:  Joint Exam
	
	

	Sept 23
	
	Accessing the Medical Literature:  Jointly w/ PBL
	OVID Tutorial on Blackboard
	

	Sept 26
	Diagnostic Tests
	Case Presentation:  Design issues related to cut-off points
	
	

	Sept 30
	
	likelihood ratio, cut off points, receiver operating curves
	Assigned Article
	

	Oct 3
	Screening Tests
	Special Lecture:  To screen or not to screen, that is the question
	Assigned Article
	Diagnostic Tests Homework

	Oct 7
	Diagnostic Tests
	Baye’s Theorem, Pre and Post Test Probability, Review
	
	

	Oct 10
	TEST I
	Diagnostic Tests
	
	

	Oct 14
	Clinical Trials
	History of Clinical Trials:  Case Presentation
	
	

	Oct 17
	Clinical Trials
	Study design, table of truth, hypotheses, errors I and II, sample size considerations, randomization
	Greenberg chapter 7/ Clinical Trial Paper
	

	Oct 21
	
	No Class, study for Joint Exam
	
	

	Oct 24
	
	Joint Exam:  No Class
	
	

	Oct 28
	
	NO CLASS
	
	

	Oct 31
	Clinical Trials
	intention to treat, 2X2 table, chi-squared test, p-value, risk ratio, risk difference, confidence interval
	
	

	Nov 4
	Clinical Trials
	Case Presentation: Design for a nominal variable outcome, mean, median
	Clinical Trial Paper II
	

	Nov 7
	
	No Class
	
	

	Nov 11
	
	Survival Curves
	
	

	Nov 14
	Studies of Prognosis
	Case Presentation:  Study design, multivariable considerations
	Learning Module on Blackboard
	Grady ER visit report due

	Nov 18
	
	Interpretation of multivariable results, stratification, confounding and interaction
	Assigned Paper
	

	Nov 28
	
	Survival models, Cox regression analysis
	
	

	Dec 2
	
	Review
	
	

	Dec 5
	TEST II
	Clinical trials and  Prognostic Studies
	
	


