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Course meeting schedule
Lectures will take place on Thursdays from 3:30 to 5:30 p.m. in Wethington 014.  

Laboratories will take place on Thursdays from 6:00 to 8:00 p.m. in College of Nursing 602J.

Instructional personnel contact information


Course Instructor:



Richard Charnigo

Office:





203-B College of Public Health

Telephone:




859.257.5678 x82072


E-Mail:




RJCharn2@aol.com

Home Page:




www.richardcharnigo.net

Office Hours:




4 to 6 p.m. on Mondays

Teaching Assistant:



Xiang Zhang

Office:





818 Patterson Office Tower


Telephone:




To Be Announced

E-Mail:




xiang.zhang2@uky.edu

Office Hours:




To Be Announced
Note:  While we can make appointments with students outside of regularly scheduled office hours, we cannot provide personal tutoring on a weekly basis outside of regularly scheduled office hours.  Students who desire personal tutoring on a weekly basis, above and beyond the assistance that can be rendered during regularly scheduled office hours, are encouraged to make their own arrangements for personal tutoring.  
Course description

STA 580 introduces the basic principles of biostatistics used in the univariate analysis of data commonly encountered in biomedical studies.
Course prerequisites
MA 109 (or an equivalent college algebra course)

Course objectives

1. You will learn the elements of hypothesis testing, including power, sample size, and tests of significance.

2. You will learn methods for analyzing data from one-way and two-way layouts, including multiple comparisons and contrasts.

3. You will learn the analysis of contingency tables, including related concepts of relative risks and odds ratios. 

4. You will be introduced to the concepts of regression modeling and correlation.

5. You will be introduced to the analysis of time-dependent data subject to right censoring.

College of Public Health objectives in Biostatistics
See pages 7 and 8 of this document for an inventory of terminal objectives in Biostatistics and the extent to which this course fulfills them.
Public health competencies in Biostatistics
See page 9 of this document for an inventory of ASPH (Association of Schools of Public Health) competencies in Biostatistics and the extent to which this course fulfills them.
Textbook and course materials 
Rosner, Bernard (2005).  Fundamentals of Biostatistics, sixth edition.  Belmont, CA: Thomson.
Note:  Course materials will be posted at  www.richardcharnigo.net/STA580S11/index.html  as the semester progresses.  I will usually make an announcement by e-mail when new materials have been posted, so please check your e-mail daily and let me know during the second week of the semester if you have not been receiving my announcements.  Course materials from Spring 2009, including old written assignments and their solutions as well as practice midterm and final examinations, are available at  www.richardcharnigo.net/STA580S09/index.html . 
Course requirements and learner evaluation

Written Assignments:  There will be six written assignments for you to prepare in laboratory and outside of class, tentatively due at 5:30 p.m. on the Thursdays of 03 February, 17 February, 03 March, 31 March, 14 April, and 28 April.  Submitting an assignment during the laboratory, instead of during the lecture, will result in a loss of 1/8 the credit otherwise earned.  You are encouraged to work in self-selected groups of two or three, in which case you may hand in one copy of the assignment for the group.  Different groups may compare their answers prior to submitting an assignment, but working in a group of 4 people will result in a loss of 1/4 the credit otherwise earned, working in a group of 5 people will result in a loss of 2/5 the credit otherwise earned, and so forth.  Many items on the written assignments will require the use of statistical software.  Do not worry if you have little or no prior experience with statistical software, as you will become familiar with the SAS software package during laboratory.  Written assignments are ordinarily to be submitted in hard copy.  Electronic submission (in Microsoft Word 2003 or PDF) may be allowed under exceptional circumstances if you obtain my permission in advance.  Permission will not be given simply to facilitate cutting class.
Examinations:  There will be an in-class midterm examination from 3:30 to 5:30 p.m. on Thursday 10 March.  There will be a final examination at the University's designated time from 3:30 to 5:30 p.m. on Friday 06 May at a location To Be Announced.  The examinations are open-book in the sense that you may refer to any printed materials that you care to bring, including the textbook and your notes.  However, you may not share printed materials or calculators once an examination is in progress, you may not use any technology beyond an ordinary scientific/graphing calculator during an examination, and there is to be no collaboration or communication with your classmates during an examination.

Grading:  Your grade for the course will be determined by the written assignments (30%), the midterm examination (35%), and the final examination (35%).  There may also be opportunities to earn bonus points.  The cutoff for an “A” will be no higher than 90%, the cutoff for a “B” will be no higher than 75%, and the cutoff for a “C” will be no higher than 60%.

Late Policy:  Cases involving any of the following will be handled individually: University-excused absences, University-prescribed academic accommodations, recommendations from an appropriate Dean or the Ombud.  Otherwise, a written assignment may be submitted up to 24 hours late, subject to a 1/8 credit penalty if received by 8:00 p.m. Thursday and subject to a 1/4 credit penalty if received by 5:30 p.m. Friday.  A late submission should be given to Xiang Zhang in person or left under the door of Patterson Office Tower 818 with e-mail notification to  xiang.zhang2@uky.edu  no more than three hours following the late submission.

Makeup Policy:  Cases involving any of the following will be handled individually: University-excused absences, University-prescribed academic accommodations, recommendations from an appropriate Dean or the Ombud, legitimate scheduling difficulties of which I am informed at least seven days in advance.  Otherwise, a makeup examination for an unexcused absence will be available on the Monday following the scheduled examination, subject to a 1/4 credit penalty.   A request for such a makeup examination must be made by e-mail to  RJCharn2@aol.com   before 1 p.m. on the Sunday following the scheduled examination.

Expectations of the course instructor
1. I expect you to attend essentially all lectures and laboratories.  Missing a single lecture or laboratory for a legitimate reason is ordinarily not a problem.  However, missing several lectures and laboratories not only hurts the feelings of the instructional personnel but also undermines the learner’s efforts to fulfill the College of Public Health terminal objectives in Biostatistics and the ASPH competencies in Biostatistics.  You pay dearly for your education – more than you may realize because the currency of your investment is not limited to dollars.  So, please make the most of your learning opportunities!
2. I expect not just your attendance but also your active involvement.  The pace of this course is very fast, not just in terms of how we move through the topics as the semester progresses but also in terms of how each lecture is presented.  This is of necessity since we have only 1 hour 50 minutes for lecture each week, whereas a more traditional statistics course might have 2 hours 30 minutes for lecture and might not even cover as much material!  Active involvement increases your chances of success in this setting.  Ask me questions during the lecture if you are feeling lost.  Come to office hours or send me e-mail after the lecture if you still feel lost or if a new question has arisen.  Use your laboratory time well.  Ask the teaching assistant whatever is on your mind about the lecture material, the written assignments, or the statistical software.  Sometimes the teaching assistant may initiate a discussion on topics of general interest, in which case your participation is encouraged.  Work with your classmates for your gain and theirs.

3. I expect you to keep a positive attitude throughout the semester, especially during the first few weeks.  The material covered during the first few weeks – on probability and random variables – may seem abstract and difficult to understand.  Yet, that material is essential to the fulfillment of the College of Public Health terminal objectives in Biostatistics and the ASPH competencies in Biostatistics.  In particular, that material provides a conceptual framework for what will be covered during the rest of the semester – constructing confidence intervals and performing hypothesis tests for population means, variances, proportions, and other parameters.  Knowing the mechanics of confidence intervals and hypothesis tests is of little value without a conceptual framework, because a conceptual framework helps you to identify the right formula for a given situation and helps you to understand what is – and what is not – implied by your calculations.

4. I expect you to embrace – rather than to shy away from – the SAS software package.  Many of you will continue on to a course like CPH 630 or STA 671, in which SAS will be used intensively.  More generally, I want you to be able to analyze data for yourselves !  In the “real world”, we almost always have to use the computer for data analysis.  The vast majority of you will write some sort of thesis or capstone to earn your graduate degree.  The original research required for a thesis or capstone usually entails the formal analysis of data, even if the data are secondary.  Familiarity with SAS from STA 580 will put you in a position to actually analyze the data for your thesis or capstone, rather than merely opine about what “should” be done.  

Academic honesty

The Department of Biostatistics, the College of Public Health, and the University of Kentucky place a premium on academic honesty.  The Student Rights and Responsibilities document is available at  www.uky.edu/StudentAffairs/Code/part2.html .
Accommodations

If you have a documented disability that requires academic accommodations, please see me as soon as possible during scheduled office hours.  In order to receive accommodations in this course, submit to me a Letter of Accommodation from the Disability Resource Center  www.uky.edu/TLC/grants/uk_ed/services/drc.html .  If you have not already done so, please register with the Disability Resource Center for coordination of campus disability services available to students with disabilities.
Inclement weather
The University of Kentucky has a detailed policy for decisions to close in inclement weather.  This policy is described at  http://www.uky.edu/MicroLabs/documents/p-weather.pdf  or you can call  859.257.5684.

Unforeseen contingencies
In the unlikely event that an unforeseen contingency requires additional course policies, you will be promptly notified of such policies in an e-mail memorandum.
Weekly schedule of lecture topics
	Date 
	Lecture topics (Relevant sections of the textbook)

	1. Thursday 13 January
	Numerical and graphical summaries of data 

(2.1 – 2.8)

	2. Thursday 20 January
	Probability; conditional probability; Bayes’ theorem

(3.1 – 3.7)

	3. Thursday 27 January
	Random variables; sums of random variables and the Central Limit Theorem; population and sample (4.1 – 4.9, 5.1 – 5.7, 6.2)

	4. Thursday 03 February
	Point and interval estimation for a mean, a variance, and a proportion (6.5, 6.7 – 6.8)

	5. Thursday 10 February
	Introduction to hypothesis testing; test concerning a mean; power and sample size (7.1 – 7.6) 

	6. Thursday 17 February
	Relating estimation to testing; test concerning a variance; test concerning a proportion (7.7, 7.9 – 7.10)

	7. Thursday 24 February
	Paired and unpaired tests concerning two means; test concerning two variances (8.1 – 8.7)

	8. Thursday 03 March
	Outliers; power and sample size; test concerning two proportions; chi-square test for association (8.9 – 8.10, 10.1 – 10.2, 10.6)



	Midterm Examination. Thursday 10 March
	Midterm examination (covers Lectures 1 through 7)

	9. Thursday 24 March
	Scales of measurement; sign test; signed rank test; rank sum test (9.1 – 9.4)



	10. Thursday 31 March
	One-way layouts and the analysis of variance; multiple comparisons and linear contrasts (12.1 – 12.4)



	11. Thursday 07 April
	Two-way layouts and the analysis of variance; Kruskal-Wallis test and Dunn procedure for one-way layouts; correlation (12.6 – 12.7, 11.7 – 11.8)



	12. Thursday 14 April

	Simple linear regression; least squares principle; inferences about coefficients; estimation and prediction (11.1 – 11.6) 


	13. Thursday 21 April
	Epidemiologic study design; relative risks and odds ratios (13.1 – 13.3)



	14. Thursday 28 April
	Survival function; censoring; Kaplan-Meier estimation; log-rank test (14.8 – 14.10)



	Final Examination. 
Friday 06 May

	Final examination (emphasizes Lectures 8 through 14)


Below we list the College of Public Health terminal objectives in Biostatistics and their associated competencies.  The entries in the third column indicate the minimal level of attainment for someone who has successfully completed STA 580.  A “1” represents awareness, a “2” represents knowledgeability, and a “3” represents proficiency.  
	Terminal Objectives 

in Biostatistics
	Competencies
	Level of Attainment

	1. Explain basic principles of statistical estimation and inference.
	a. Conceptualize sample measurements as realizations of random variables; 

b. Conceptualize estimates of population parameters as realizations of random variables;

c. Construct confidence intervals for population parameters;

d. Formulate statistical hypothesis tests concerning population parameters; 

e. Quantify the power of some basic hypothesis tests;

f.  Determine appropriate sample sizes for some basic hypothesis tests; 

g. Articulate the relationship between confidence intervals and hypothesis tests.
	2

2

2

2

2

2

2

	2. Identify and use standard experimental and sampling designs.
	Be conversant in the use of the following:

a. designing and analyzing a two way lay out with interaction;

b. designing and analyzing experiments with repeated measures;

c. designing and analyzing simple cross over experiments;

d. adjusting for the effects of confounders and/or stratifying variables;

e. explaining the biostatistical components of a clinical trial including large prevention trials in public health and community intervention studies;

f. monitoring the progress of a disease over time using time series analysis or disease surveillance methods; 

g. applying spatial statistics to a problem in public health that has a geographic component.
	1



	3. Understand elementary probability concepts used in Public Health.
	a. Characterize conditional probability both mathematically and intuitively;

b. Express the specificity of a diagnostic test as a conditional probability;

c. Express the sensitivity of a diagnostic test as a conditional probability; 

d. Construct and interpret the receiver operator curve of a diagnostic test;

e. Apply Bayes’ Theorem to calculate the predictive positive value of a diagnostic test from the specificity, sensitivity, and disease prevalence;

f. Describe the binomial probability model and the contexts in which it arises;

g. Describe the Poisson probability model and the contexts in which it arises;

h. Employ Markov chains to describe random phenomena with a special probabilistic structure.
	1 

1

1 



	4. Apply statistical methods commonly encountered in univariate data analysis.
	a. Use descriptive statistics effectively;

b. Perform paired and independent t-tests to compare means;

c. Calculate chi squared statistics to compare proportions as well as construct confidence intervals for odds ratios and relative risk;

d. Analyze data obtained from one way ANOVA designs (including multiple comparisons and contrast);

e. Fit a simple linear regression model;

f. Construct Kaplan Meier curves for right censored observations and compute the log rank statistic to compare these curves between two groups.
	2

2

2

2

2

2



	5. Apply statistical methods commonly encountered in multivariate data analysis.
	a. Identify and apply appropriate multivariate statistical models including multiple linear regression, logistic regression, Poisson regression, proportional hazards regression, and mixed models;

b. Critically interpret the outcomes of the multivariate analysis;

c. Conduct graphical and analytical model diagnostics, and recommend remedies based on the diagnostics;

d. Integrate the outcomes of multiple studies using meta analysis.
	

	6. Gather, organize, and manage health survey data.
	a. Design a health survey instrument; 

b. Assess instrument/item reliability and validity;

c. Draw and analyze a simple random sample of measurements;

d. Implement and analyze more complex survey designs including stratified samples, clustered samples, and multistage samples;

e. Process incomplete data using imputation;

f. Adopt an appropriate weighting scheme for observations in a health survey. 
	1



	7. Effectively use statistical software to collect, manage, and analyze Public Health data.
	a. Master the use of SAS analyst, a click and point statistical software;

b. Acquire the skills necessary to write code for SAS programs;

c. Understand the principles of data acquisition, verification, and validation;

d. Become skilled at editing, combining, and linking data sets;

e. Learn the fundamentals of data manipulation and analysis;

f. Efficiently create tables, graphs, and reports;

g. Learn the fundamentals of the SAS macro facility;

h. Learn to use nQuery Advisor, a sample size calculation software program.   


	1

	8. Critically review biostatistical issues arising in Public Health literature.
	a. Demonstrate they can select appropriate statistical methods for the problem;

b. Resolve controversial issues associated with competing solutions in biostatistics for the same problem (discussing strengths and weaknesses).


	1

1



	9. Interpret and clearly express findings.
	a. Interpret univariate statistical models;

b. Interpret complex multivariate statistical models;

c. Express their findings clearly both verbally and in writing.
	2

1

	10. Integrate principles of biostatistics in the practice of Public Health.
	a. Use statistical methodology to analyze public health data;

b. Recognize the potential for statistics to aid in the development of guidelines and policies, the implementation and management of programs, and the evaluation of programs.
	1


Below we list the ASPH competencies in Biostatistics and indicate the minimal level of attainment for someone who has successfully completed STA 580.  The parenthetical numbers 0, 1, 2, and 3 represent Unaware (No information or skill in this area), Aware (Basic mastery; able to identify the concept or skill but with limited ability to perform or apply it independently), Knowledgeable (Intermediate level of mastery; able to apply and describe the concept or skill), and Proficient (Advanced mastery; able to synthesize, critique, or teach the concept or skill).

ASPH Biostatistics Competencies 

1. Describe the roles biostatistics serves in the discipline of public health. (2)

2. Distinguish among the different measurement scales and the implications for selection of statistical methods to be used based on these distinctions. (2)

3. Apply descriptive techniques commonly used to summarize public health data. (2)

4. Describe basic concepts of probability, random variation, and commonly used statistical probability distributions. (1)

5. Apply common statistical methods for inference. (2)

6. Describe preferred methodological alternatives to commonly used statistical methods when assumptions are not met. (2)

7. Apply descriptive and inferential methodologies according to the type of study design for answering a particular question. (2)

8. Interpret results of statistical analyses found in public health studies. (1)

9. Develop written and oral presentations based on statistical analyses for both public health professionals and educated lay audiences. (1)

10. Apply basic informatics techniques with vital statistics and public health records in the description of public health characteristics and in public health research and evaluation. (1)
