Biostatistics 200 Research Methods 1:  Introduction to Biostatistics
Course credit: 3 units 

Course Director:  Judy Hahn, M.A. Ph.D.  
Phone: 415-597-4961
Email:judy.hahn@ucsf.edu
TAs: 

Fatemah Al-Shwaiheen, MD
Stephen Asiimwe, MBChB

Sonia Bonifacio, MD

Robert Blount, MD

Jenise Wong, MD
Send all homework assignments to:  biostat200.2013@gmail.com
Lab assignments:

Last name A-L 

Room 6702 

Last name M-Z 
Room 6704 

Teaching format:  

Lectures, labs/labs, independent reading, data analysis, and written assignments.  All course handouts and data sets will be posted on the web site:   https://courses.ucsf.edu/course/view.php?id=799
· Lectures: 10:30-12:30 Tuesdays, Room 6702 China Basin Landing, September 17-December 3.   NO LECTURE November 26.  Lectures will include some hands-on data work, so please bring your laptop.
· Labs:  10:30-12:00 Thursdays, Labs in 6702 and 6704 China Basin Landing, September 19-December 5 ;  NO LAB NOVEMBER 28.   

· Office hours:  Tuesdays, 12:30-1:30, Room 6704; or by appointment
Objectives:  Biostat 200 will introduce the student to the foundations of biostatistics needed for the design and analysis of clinical research.  Biostatistics topics will include variables, distributions, tests of means and proportions, stratification, interaction and confounding, and regression analysis.  We will use Stata statistical software and conduct original data analyses.  Exercises will include data analyses, textbook problems, and interpretation of the scientific literature.

Competencies: 
By the end of the course the student should be able to:

· Understand variables, distributions, and measures of central tendency and variance
· Understand the concepts of confidence intervals, hypothesis tests, significance level, and power
· Be familiar with ways to compare two or more groups of data using both parametric and non-parametric methods for continuous variables
· Be familiar with ways to compare two or more groups of data for categorical variables
· Be able to conduct univariate and bivariate analyses of a data set using Stata statistical software
· Understand the basic principles of simple linear regression 
LECTURES
Lecture 1
Tuesday, September 17


Lecture topic: Orientation to Biostat 200, types of statistical variables, and univariate data summary
This lecture will include an overview of the course and expectations.  Introduction to descriptive statistical analysis including definition of different types of variables, construction of frequency tables, measures of centrality (means, median, mode, range), standard deviation, and graphs (histograms, box plots, scatter plots, line graphs).

Required readings to be completed before class: 

· Marcello Pagano and Kimberlee Gauvreau: Principles of Biostatistics, 2nd edition

Chapters 1-3

Lecture 2
Tuesday, September 24
Lecture topic: Data cleaning and basic probability concepts
This lecture will provide the basic probability terms and probability statements needed as a foundation for more advance statistical concepts.  We will discuss the meaning of theoretical statistical distributions and examine the binomial distribution
Required readings to be completed before class: 

· Marcello Pagano and Kimberlee Gauvreau: Principles of Biostatistics, 2nd edition

Chapter 6
Lecture 3
Tuesday, October 1
Lecture topic: Theoretical probability distributions (binomial, poisson, normal)
This lecture will build on the concepts of probability and discuss the properties of the binomial, poisson, and normal distributions.  
Required readings to be completed before class: 

· Marcello Pagano and Kimberlee Gauvreau: Principles of Biostatistics, 2nd edition Chapters 7
Lecture 4
Tuesday, October 8
Lecture topic: Sampling distributions and confidence intervals 

This lecture will discuss the concept of sampling, of sampling distributions, and the central limit theorem.  We will use the central limit theorem to derive confidence intervals for means and proportions.

Required readings to be completed before class: 

· Marcello Pagano and Kimberlee Gauvreau: Principles of Biostatistics, 2nd edition Chapters 8, 9, and 14 (pages 324-329)
Lecture 5
Tuesday, October 15
Lecture topic: Hypothesis testing, comparison of one mean and one proportion
This lecture will also introduce hypothesis testing and the associated terminology for one-sided and two-sided hypothesis tests.  This lecture will demonstrate hypothesis testing of one mean and one proportion.
Required readings to be completed before class: 

· Marcello Pagano and Kimberlee Gauvreau: Principles of Biostatistics, 2nd edition Chapters 10 and 14 (pages 329-330)
Lecture 6

Tuesday, October 22
Lecture topic: Comparison of two means, and comparison of two proportions
In this lecture we will extend hypothesis testing to the comparison of two means and two proportions, and then extend to multiple means using analysis of variance.
Required readings to be completed before class: 

· Marcello Pagano and Kimberlee Gauvreau: Principles of Biostatistics, 2nd edition Chapters 11 and 14 (pages 332-338)
Lecture 7
Tuesday, October 29
Lecture topic: Analysis of variance, nonparametric testing, and review of hypothesis testing
In this lecture we will discuss analysis of variance as well as non-parametric tests including the sign test, the Wilcoxon signed-rank test, and the Wilcoxon rank sum test.  We will also review the hypothesis testing methods that we have covered in prior lectures.
Required readings to be completed before class: 

· Marcello Pagano and Kimberlee Gauvreau: Principles of Biostatistics, 2nd edition Chapters 12 and 13
Lecture 8
Tuesday, November 5
Lecture topic: Contingency tables, McNemar’s test, relative risks, and odds ratios
In this lecture we will discuss the construction of contingency tables and learn the chi-square test for independence for examining categorical data.  We will start with 2x2 tables and move to larger tables, and we will discuss relative risks and odds ratios and calculate confidence intervals for these measures.  We will discuss the use of McNemar’s test to examine paired dichotomous data.
Required readings to be completed before class: 

· Marcello Pagano and Kimberlee Gauvreau: Principles of Biostatistics, 2nd edition Chapter 15
Lecture 9
Tuesday, November 12
Lecture topic:  Correlation and simple linear regression
In this lecture we will define and show the calculation for Pearson and Spearman correlation coefficients and introduce the simple linear regression model.  
Required readings to be completed before class: 

· Marcello Pagano and Kimberlee Gauvreau: Principles of Biostatistics, 2nd edition, Chapters 17-18
Lecture 10
Tuesday, November 19
Lecture topic:  Simple linear regression and multiple linear regression 
In this lecture we will introduce prediction intervals, regression diagnostics, and transformations as well as multiple linear regression.  
Required readings to be completed before class: 

· Marcello Pagano and Kimberlee Gauvreau: Principles of Biostatistics, 2nd edition, Chapters 18-19
Tuesday, November 26
No lecture.  Office hours upon request.
Lecture 12
Tuesday, December 3
Lecture topic:  Multiple linear regression and logistic regression 
In this lecture we will continue the topic of multiple linear regression and introduce logistic regression.  We will discuss the model and interpretation of the parameters.  
Required readings to be completed before class: 

· Marcello Pagano and Kimberlee Gauvreau: Principles of Biostatistics, 2nd edition, Chapters 19-20
LABS 

All in-person labs will be held from 10:30-12 Thursdays Sept 19-Dec. 5


No lab: Thursday Nov 28

Lab format for Labs 1-2: Computer labs

Lab format for Labs 3-10:  Review of the homework that is due that day, recap of main points of previous lecture, journal review (labs 6-10)

ASSIGNMENTS, FINAL EXAM, and GRADES
The lab assignment posting date and the due dates are included in the table below.  Most assignments are due one week after being assigned, and they are due at 10:30 a.m. on Thursdays, so they can be reviewed during lab.

Late assignments will not be graded.  They will be reviewed for completeness and if complete 60% credit may be earned. 

Collaboration/consultation is fine on the assignments, but you must have worked through each problem yourself.  
Take home final:  Posted Dec 5; Due Dec. 12

Collaboration is NOT allowed on the final exam.  All questions on the final exam must be directed to the instructor or the TAs.  The final exam will be open book.
Grades:

Letter grades will be assigned at the end of the course based on the following criteria: homework assignments 70% and final exam 30%.
	Table of assignments

	Assignment #
	Assigned date
	DUE 
	Based on:
	Material

	Surveys
	Tues 9/17
	Sunday, 9/22 5:00 p.m.
	
	6 surveys completed and entered online

	1
	Thurs 9/19
	Thurs 10/3, 10:30 a.m.
(2 weeks)
	Lectures 1+2
	Variables, graphical data analysis, frequency tables, measures of central tendency, probability

	2
	Thurs 10/3
	Thurs 10/10, 10:30 a.m.
	Lecture 3
	Theoretical distributions

	3
	Thurs 10/10
	Thurs 10/17, 10:30 a.m.


	Lecture 4
	Sampling distributions and confidence intervals for means and proportions

	4
	Thurs 10/17
	Thurs 10/24, 10:30 a.m.
	Lecture 5
	Hypothesis testing and test of one mean and test of one proportion

	5
	Thurs 10/24
	Thurs 10/31, 10:30 a.m.
	Lecture 6
	Hypothesis tests of two means or proportions and multiple means

	6
	Thurs 10/31
	Thurs 11/7, 10:30 a.m.
	Lecture 7
	Analysis of variance and non parametric tests

	7
	Thurs 11/7
	Thurs 11/14, 10:30 a.m.
	Lecture 8
	Contingency tables, the chi-square test, and McNemar’s test

	8
	Thurs 11/14
	Thurs 11/21, 10:30 a.m. 
	Lecture 9
	Simple linear regression

	Final exam
	 Thurs 12/5
	Thurs 12/12, 10:30 a.m.
	all
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